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PREFACE
The COVID-19 pandemic brought unprecedented disruption to lives and

This means we cannot afford to respond to pandemics as if they are only health

businesses around the globe. As a health crisis it has tragically cost millions of

issues, nor solely through a life sciences lens. This report seeks to support the

lives, but its impacts go way beyond health and the pandemic is far from over.

shift in thinking that is required to achieve a more comprehensive ‘worldview’ of

This report examines the wide-ranging consequences of the pandemic. It seeks

pandemics and similar emergencies. It presents tools to map policy domains and

to describe how various decisions in one area of policy impact other areas of

scenarios and to observe interactions over approximately a five-year timeline.

public life and personal wellbeing, and what this means for longer-term outcomes

The lessons outline actions to be taken around an emergency such as a pandemic,

as we progress through the pandemic then rebuild and recover. Crucially, we

both before and after, as well as beyond the sectors of health. Pandemics play

need to learn how to mitigate devastation arising from such crises in the future.

out the way they do because of the way our societies are organized and our
governments govern.

What is clear is that managing the pandemic continues to be about much more
than managing vaccine distribution chains. COVID-19, like all health crises, is

Given the unprecedented nature of the impact of COVID-19, the community

a broader socio-political challenge. Speaking at the 2021 Conference of the

of scientists and science advisors behind this report call for an equally

International Network for Government Science Advice, Chor Pharn Lee said,

unprecedented ongoing and accelerated response from the global community,

‘science gives us vaccines, but pandemics are social’¹.

governments, and civil society.

Peter Gluckman
President
International Science Council
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EXECUTIVE SUMMARY
A.

Why is a COVID-19 future scenarios exercise
important?

The object of this report is, firstly, to inform policy-makers and the public about

This report therefore provides an entry point to addressing the wide-ranging

the wide-ranging, long-term impacts on the entire global community from

impacts of COVID-19 in two parts.

COVID-19, and to help elucidate the key decisions and actions that could shift the
evolution of the pandemic towards more positive and equitable outcomes across

Part 1 sets the scene by outlining three plausible scenarios over a five year

societies. Secondly, it should inform planning and responses to other existential

time horizon that could conceivably emerge from the pandemic’s cascading

crises, whether pandemics, natural disasters, or the impacts of climate change.

impacts, taking into account policy interactions and uncertainties that may affect
outcomes. These scenarios are intended as simply as illustrations to help the

Some two years after the World Health Organization (WHO) declared the SARS-

global community plan for the future, by seeking to assess the broader impact

CoV-2 outbreak a Public Health Emergency of International Concern, COVID-19

of decisions taken today and the costs of inaction.

and the successive emergence of variants of concern continue to put the global
community, and every nation, under significant stress.

Part 2 then provides recommendations on how the global community can

While the rapid development of vaccines has been a huge scientific success,

existential crises that we will inevitably face. The hope is that this should improve

made possible through unprecedented collaboration between the public and

outcomes and provide many lessons for other global emergencies.

prepare for the future to mitigate the impacts of COVID-19 and address other

private sectors, neither vaccine deployment nor the imminent application of
antiviral therapies will be enough to address the multiple consequences of the
pandemic. Furthermore, the far-reaching consequences across all domains are

B.

What approach was used?

far from over, and some will unfold well into the future.
A systematic approach was used to develop plausible five-year scenarios. The
In many countries, health systems remain overburdened; in others, notably

International Science Council (ISC), with support from the United Nations Office

in Africa, there is little access to lifesaving vaccines and there are ongoing

for Disaster Risk Reduction (UNDRR) and the WHO as observers, appointed a

challenges relating to issues such as vaccine hesitancy.

high-level oversight panel of 2 observers and 18 geographically diverse experts
in public health, virology, economics, behavioural science, ethics, sociology, and

Too many governments have reacted to the pandemic as if it is solely an

other areas (see Appendix II).

acute public health crisis, and have continued to focus narrowly on health
consequences in their country. The result has been an uneven response, with

In Phase 1, from March to November 2021, the oversight group and its technical

insufficient global solidarity, a tendency to short-term planning, and too little

advisory and project management teams undertook an extensive number of

consideration of the broader impacts on societies.

consultations with the aim of outlining the drivers and possible outcomes of
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the pandemic over a five-year horizon. This was accomplished by the following:

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

1. Identifying the many factors that would have an impact on the evolution of
the pandemic and/or be influenced by the pandemic.

Overwhelmingly, however, our conclusion is that many of the factors that will
have the most significant impact on societies over the long term (five years

2. Identifying key vectors of uncertainty. These are critical events or policy issues

or beyond) are not being prioritized sufficiently by many governments or by

that could significantly influence the long-term outcome of the pandemic.

the global community today. These include policies to improve fundamental
government services such as public health system capacity, the provision of care

3. Developing a systems map of the interactions between various dimensions

for vulnerable populations, the state of education systems, and access to mental

of policy and how they affect the delivery of outcomes. This map is used as

health services. Other critical factors include the spread of misinformation –

a conceptual device to guide policy-makers about the wider impacts of the

particularly on social media – geopolitical opportunism, poor access to capital

decisions that they make within their specific policy domains.

markets for low- and middle-income nations, the weakening of the multilateral
system, and loss of progress on the UN Sustainable Development Goals.

4. Describing some plausible global outcome scenarios over five years.
In Phase 2, from January to April 2022, a further 17 international policy experts
participated in interviews or responded to a questionnaire in order to identify

D.

What future COVID-19 scenarios should the global
community prepare for?

key lessons and implications across each policy domain. This was followed by
an integrating expert workshop to develop a set of recommendations that would

Developing scenarios does not claim to predict the future. As this report points

have the most positive impact on ending this pandemic and increasing resilience

out, there are too many uncertainties to do that. But by considering a range

to future crises.

of plausible futures as useful illustrations, this process allows policy-makers

This report summarizes the findings and the implications of these extensive

acceptable range.

to identify actions that might narrow the landscape of possibilities to a more
consultations and analyses.
The primary goal of the project was to explore outcomes beyond the direct
impact of COVID-19 on health. As an illustration, three global COVID-19 futures

C.

What are the drivers and how are we managing the
impact?

are outlined for the year 2027. The project’s expert consultation considered
the first of these scenarios to be the most likely, the Continuity scenario; the
second, plausible but more pessimistic, referred to as Missed Recovery; and

The global experts engaged in phase 1 of this project identified 53 critical factors

the third, plausible but more optimistic, Collaboration Plus. These outcomes

that could most significantly impact the long-term outcomes of the pandemic.

will be influenced by the evolution of the vectors of uncertainty that the project

Some are already prioritized by some governments, the private sector and

identified. More extreme and intermediate scenarios are, of course, also possible.

certain multilateral actors. These include vaccine and antiviral supply and

Each scenario considers the interactions between the state of the COVID-19

access, biosecurity preparedness and response planning, and the surveillance
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pandemic, including ongoing evolution of the virus and vaccine development,

variants and among those with high exposure. But some low-income countries

global population health, the level of social wellbeing, societal stability, the state

still have limited access to initial vaccine doses and antiviral medicines. Less

of the global economy, inequality levels, impact on the sustainability agenda,

than 60% of the global population has been effectively fully vaccinated against

and the impact on future threats.

COVID-19. Restrictive public health and social measures, such as work-fromhome policies and regional lockdowns, are still required in some countries. In

The Continuity scenario describes a near future where global and regional

this scenario, COVID-19 recovery mechanisms and investment in social care

collaboration has led over the next five years to effective vaccines (continually

and health systems have been limited. As a result, COVID-19 remains largely

updated in relation to the evolving nature of the virus). The unvaccinated

uncontrolled, with severe recurrences in parts of the world. The rise in populism

population remains primarily in low-income countries, although vaccine-

has further compromised international cooperation and promoted a rise in

hesitant groups everywhere remain a stumbling block to achieving widespread

authoritarian governance. The multilateral system, already weakened, is further

immunity. Additional manufacturing capacity has allowed for the supply of

compromised and progress towards the UN SDGs is severely set back.

updated vaccines and boosters in most countries. Some public health and social
measures have been maintained or temporarily re-established in countries

The more optimistic Collaboration Plus scenario depicts a world over the next

where there have been surges of COVID-19. Greater awareness of the importance

five years where COVID-19’s importance has been reduced because of high

of robust social and health systems has resulted in the implementation of some

levels of international collaboration. More than 70% of people have received an

social recovery mechanisms and investment, but such actions are sporadic

effective COVID-19 vaccine. Vaccine development and enhanced manufacturing

and uneven within countries and internationally. As a result, and because of

and distribution capacity allows a high protection rate to be maintained globally.

its biology including presence in non-human hosts, COVID-19 has become an

Effective antivirals are widely available at a cost that allows access for low-income

endemic disease across the world, with seasonal surges occurring, requiring

countries. Public health and social measures to control the virus are much less

updated vaccines and the use of antiviral pharmaceuticals. Progress toward

restrictive. The shock of the pandemic has prompted high income countries

the United Nations Sustainable Development Goals (UN SDGs) slowed during

to commit to substantial investments in green recovery from COVID-19 and to

the first few years of the pandemic, but could then accelerate, in part because of

building up their social care and health systems. Health systems in low-income

lessons learned during the pandemic. However, trust between citizens and State

countries can still be overburdened when surges of COVID-19 do occur, but

has been adversely affected, in part by disinformation, with a rise in populism and

the disease has become more manageable. Governments and the multilateral

loss of social cohesion, creating broader political implications at both national

system have taken lessons from the pandemic and strengthened disaster-

and global levels.

preparedness and science-advisory mechanisms to enhance resilience against
future crises. The weakening of the pandemic has allowed multilateral actors to

The Missed Recovery scenario depicts a world in five years’ time with declining

reprioritize the UN SDGs.

societal conditions and increasing inequalities, arising from growing geopolitical
tensions as already illustrated by the Ukraine conflcit, protectionist policies and

In summary, the experts interviewed considered any of these three scenarios, or

poor global and regional collaboration in response to the pandemic. The use of

intermediate scenarios that draw on them, to be entirely possible. It is therefore

COVID-19 boosters – updated for new variants in some instances – has been

crucial that the global community focuses on actions that can be taken to achieve

authorized in most countries in response to waning immunity and poor immune

the best possible outcome. To do this, they need to understand the drivers that

response in vulnerable groups, in response to more pathogenic or transmissible

shape these scenarios and how these might interact.
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To support this interrogation of scenarios, various aspects of the COVID crisis

2. In order to address the widening inequalities that have resulted from the

are explored using the concept of policy dimensions, or ‘clocks’. Seven clocks

pandemic, governments need to focus on ensuring that the benefits of

are used to represent the critical factors that will affect the mid- to long-term

any future economic recovery are widely shared. This means investing in

outcomes of the pandemic. These are health; social; national governance;

several areas of overlapping impacts, including: inclusive governance; the

economics; global governance; the environment; and science and technology.

acceleration of international mechanisms to ensure high-quality therapeutics

Clocks are used to represent these factors because they occur at varying speeds,

for low-income countries; elimination of the digital divide in education; and

and their impacts will be realized on different timescales. Countries and regions

mitigation of social isolation arising from the pandemic through mechanisms

may also be at different phases of these clocks at any one time.

for engagement across society.
3. Governments must review and reframe the way they assess risk, integrating

E.

What are the key recommendations for how the
global community prepares?

it more formally into policy development. Transdisciplinary thinking and a
focus on resilience are required both before and during a crisis to increase
preparedness for and resilience to a wide range of disasters, considering

Mapping the clocks, the vectors of uncertainty and the resulting outcomes

interconnected risks and consequences.

provides an overview of the complexity of the pandemic’s impact and the multiple
chain reactions that it has unleashed. Decisions and actions must be scrutinized

4. Governments must prioritize building and maintaining trust, help strengthen

in the context of cascading risks, complex feedback loops and multiple trade-offs.

societal cohesion, and foster cooperation and resilience. Community
engagement should be a central activity in preparedness plans for pandemics

Considering the multidimensional nature of the COVID-19 pandemic, Part 2 of

and other crises, with a diversity of views heard.

the report outlines the most important lessons and policy implications that are
widely applicable for either national or multilateral action. The aim is to suggest

5. There is a need to address the challenges of disinformation, and to strengthen

ways to shift the current trajectory towards a more optimistic outcome that is

pluralistic science advice systems to increase trust in science, thereby

closer to the Collaboration Plus scenario.

protecting societies from risks.

Some of the key recommendations are shown in Table 1. These include the
following:

6. Equally, there is a need invest in R&D for the public good. As part of this, the
UN should develop a more integrated approach to science so that challenges
can be overcome by working towards common goals.

1. Global and regional cooperation are essential as a core component of seeking
remedies and ongoing protection. Current shortcomings in the multilateral

7. Policy learning at the local, regional, national, and international level must

system highlighted by the handling of the pandemic (and indeed of the

be increased. This includes sourcing multiple kinds of data and knowledge

Ukraine crisis) call for reform in the way this operates to handle major crises.

to learn what precipitated events and what went wrong, in order to develop

This is especially the case given the need to navigate through COVID-19 while

better mechanisms to address future risks.

facing multiple risks related to climate change, geopolitical tensions, food
security and other areas.
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F.

Key messages

The pandemic has affected every society and is truly a global crisis. Policymakers have focused predominantly on national solutions. However, a global
crisis requires global and regional cooperation and solutions, in addition to wellthought-through national and local responses.
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 potential impact of their decisions on
non-health-related policy domains far into the future.
This project provides a template for policy-makers and experts to consider 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 course of the pandemic, and its consequences that extend well
beyond the health regime, will depend on policy decisions taken today. Such
decisions will shorten or prolong the course of the pandemic and mitigate or
aggravate its impacts.
Therefore, Part 2 of the report makes recommendations across several action
areas to help mitigate future risks, with the goal of moving towards a Collaboration
Plus scenario. 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 investment in policy
learnings (see Table 1).
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Table 1: Policy recommendations to mitigate the long-term impacts of COVID-19 and prepare for future crises
POLICY/ACTION AREA

MAIN RECOMMENDATION

ACTIONS

Global equity

Focus on reducing growing inequalities

1.

Understanding risks

Improve health system access, capacity and adaptability

affecting societies’ capacity to cope with

2. Support the recovery of education

COVID-19

3. Support the care economy

Review and reframe the way risk is

1.

assessed and integrate it more formally

2.

into policy development

Focus on consequences, not just specific risks
Reframe long-term risks around actionable measures to address acute
needs

3. Remain vigilant to other existential risks,

Trust and public

Build trust through coherent decision-

mobilization

making and reliable information

4.

Don’t deprioritize sustainability

1.

Ensure trust through transparent decision-making and information flows

2.

Mitigate misinformation and disinformation with planning and trust

3. Adapt the crisis management approach as the situation changes
4.

Change definitions of success rather than focusing just on case numbers
and deaths

Science and science

Prioritize science collaboration and

1.

diplomacy

diplomacy in times of peace, so that

2.

research can be promptly and equitably
mobilized in a crisis

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

3. Support further developments in open science to ensure equitable access
4.

Enhance science advisory mechanisms at both the national and multilateral
level

Capacity development

Ensure broad capacities in science advice,

1.

Invest in an effective array of evidence synthesis and brokerage capabilities

for science advice and

evidence synthesis and brokerage

2.

Build capacity and support advice sharing with low-income countries

resilience building

3. Plan for science communication, science literacy and ‘risk listening’
4.

Establish a UN Science Advisory Board
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POLICY/ACTION AREA

MAIN RECOMMENDATION

ACTIONS

Multilateral system

Reform the multilateral system to enhance

1.

reform

international cooperation and regional
responsiveness before and during crises

Address structural weaknesses in the WHO and other multilateral
stakeholders

2.

Establish multiple coordinated processes to mobilize the wider national,
regional and international community at earlier stages of a crisis

3. Support the role of civil society and the private sector in reducing social
deficits

Investing in learning

Increase capacity for policy learning at

4.

Improve international agreements in view of COVID-19 responses

1.

Analyse the role of people and their mobility in zoonotic outbreaks to

local, regional, national and international
levels

understand how human actions can exacerbate effects
2. Analyse what went wrong in events, focusing on developing understanding
and 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
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Part 1:

INTERACTIONS AND SCENARIOS

1

INTRODUCTION

1.1 The complexity of COVID-19

unable to invest in adequate recovery policies. But governments have
often not recognized the critical results that their short-term decisions

1.

This report has the primary purpose of informing policy-makers and

can have on these long-term outcomes.

the public about the choices that can be made now to influence COVID19’s wide-ranging, long-term impacts on all communities from local to

6.

Given the complexity and wide-ranging nature of COVID’s impact,

global. Its conception of COVID-19 goes well beyond an infectious disease

with multiple diverse drivers, uncertainties and cascading effects, a

pandemic that affects the health sector, to a much broader approach

perspective that encompasses all these potential consequences must

including a full range of societal measures, including the wellbeing of

be taken to begin to comprehend the future impact of the pandemic.

populations, the economy and levels of inequality.
2.

The pandemic is transforming established institutions, societal

1.2 A framework for analysis

relationships, and individual and collective attitudes, making COVID-19 a
systemic event with complex outcomes rather than just an epidemiological

Considering the complexity of gauging all the long-term societal impacts
of COVID, a conceptual framework was devised to help visualize the
potential outcomes and aid policy-makers in plotting a path to recovery

3.

Alongside growing inequality, countries all over the world have already

(see Figure 1).

suffered severe disruptions to their economies, and to their education,
care, and health systems during the pandemic. People have lost jobs and

1. Introduction

or infectious disease problem.

7.

income, children and students have missed classes, food supply chains
have been impeded and wellbeing and mental health have been affected

Policy Dimensions
(i.e. “Clocks”)

by social isolation. There have been geostrategic consequences.

Vectors of
Uncertainty

4.

COVID caused over 6 million deaths thus far (according to Our World in
Data, May 2022) and some estimate the real number is as much as four
times the official figure (The Economist, n.d.). In addition, 8.8% of working

Interactions between “Clocks”
(shape outcomes)
Outcome
domains

hours were lost during the same year, equivalent to 255 million full-time
jobs (International Labour Organization (ILO), 2021b). Some 118 million
more people faced hunger in 2020 than in 2019, with estimates ranging up
to 161 million (FAO et al., 2021). Reflecting global inequalities, by 2020, over
one in five people in Africa faced hunger, more than double the proportion
in any other continent (World Vision, 2021).
5.

Many of the impacts from COVID-19 will continue well into the future,
especially in lower- and middle-income countries (LMICs) that have been

Figure 1 Framework for analysis
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8.

To form this framework, eight principal outcome domains were first

Levels of equality/

Considers the impact of the pandemic on

identified. These outcome domains describe the broad range of impacts

inequality

in-country and global inequalities. This

of the pandemic on society. The domains are the current state of COVID-19;

encompasses inequalities in health, gen-

wider health issues; impacts on social wellbeing; impacts on inequality;

der, age, digital access, economic status,

societal stability; the economy; sustainability; and future global threats

considering ethnicity and nationality, and

(see Table 2).

areas of social services and care.
Institutions of

Table 2 Principal outcome domains
PRINCIPAL OUT-

DEFINITION

Considers the impact on political stability

governance and

across the world, levels of social resilience

societal stability

during and after the pandemic, social cohesion, the ability of citizens to participate

COME DOMAIN

in society, and the rise of disinformation

State of COVID-19

This outcome explores the evolution of the

and misinformation. This includes the rise

health

virus, vaccines and therapies, the num-

of populism, authoritarian regimes and
polarization of politics. The ability of the
multilateral system, of governments and

and mortality rates because of COVID-19

of society to respond to scientific advice

across the world, including differences by

is also considered as COVID-19 has put
multilateral and government decisions un-

income level or region.
State of popula-

Considers the pandemic’s impact on other

tion health (non-

aspects of health, such as healthcare utili-

COVID)

zation, public health indicators, the mental
health burden, immunization programmes,

der intense scrutiny and has changed the
methods and speed with which data and
information are shared.
The economy

growth at both the macro and micro level.

Level of social

Looks at impacts on the standard of living

wellbeing

across the globe in a cumulative reflection

Sustainability

of subjective wellbeing. This includes lev-

agenda

lence and discrimination).

Considers the progression of the United
Nations Sustainable Development Goals
during and after the pandemic.

els of employment and poverty, disruption
levels, and citizen safety (including vio-

Considers the state of the global economy and, in particular, inclusive economic

critical care capacity and life expectancy.

to education and educational attainment

1. Introduction

ber of COVID-19 cases, the levels of hospitalization, morbidity rates (long COVID)

Impact on fu-

Considers the state of the multilateral sys-

ture existential

tem and the global ability to deal with fu-

threats

ture threats as much of the world focuses
on managing the pandemic or recovery
mechanisms.

17

9.

10.

In turn, the direction and size of these outcomes is influenced by

11.

Within each of these seven policy dimensions are a multitude of interacting

dimensions of societal, national and global policies (abbreviated to ‘policy

drivers that influence outcomes. As these drivers result in unknown future

dimensions’). Here, we use the term ‘policy’ to describe a collection of

outcomes, they are termed vectors of uncertainty. These are uncertain

actions and values, as well as the framing of events and current societal

because of the way that they interact, the unknowability of external events,

circumstances.

and variations in the development and implementation of policy.

Seven primary policy dimensions were thus identified through interviews

12.

Crucially, each vector of uncertainty will have associated risks which shape

with experts, including categories such as national and global governance,

it and in turn trigger other vectors. The policy challenge is to monitor and

environment, economics, and science and technology. These dimensions

anticipate such risks.

interact to feed into the principal outcomes, as shown in the diagram of
the general framework set out in Figure 2.

13.

It should be noted that not all vectors are equally uncertain. There are
some that are more probable or known in isolation, but the way they
interact with other vectors makes the resulting outcomes uncertain.

HEALTH

LEVEL
OF SOCIAL
WELLBEING

EQUALITY/
INEQUALITY
LEVELS

NATIONAL
GOVERNANCE

SOCIETAL
STABILITY

14.

A full list of the vectors identified by the experts can be seen in Appendix I.

15.

Within the policy dimension of ‘Economics’, for instance, there are vectors
such as the extent of disruption to global trade, the level of inflation and
the level of access of lower- and middle-income countries to global capital
markets. In the ‘Environmental’ dimension there are cascading risks of

STATE
OF GLOBAL
POPULATION
HEALTH (NONCOVID)

STATE OF
COVID
HEALTH

disasters and environmental degradation.
16.

SCIENCE &
TECHNOLOGY

THE
ECONOMY

1. Introduction

SOCIAL

IMPACT
ON FUTURE
EXISTENTIAL
THREATS

SUSTAINABILITY
AGENDA

The project is intended to provide a template for policy-makers and
experts to consider local decisions in a more global context and beyond

ENVIRONMENTAL

the health domain. It highlights the types of decisions that might lead to
more equitable outcomes and greater socio-economic resilience, while
revealing the complex interactions between these decisions.

ECONOMICS

GLOBAL
GOVERNANCE

1.3 The problem with current priorities
17.

Figure 2 Policy dimensions and outcomes

This type of framework, which takes a systems approach, can help to guide
decisions relating to COVID-19 as it provides a clearer view of potential
consequences over the long term (five years and beyond).
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18.

Policy-makers often have a very short-term perspective when responding

22.

Of particular concern is the limited focus on policies to improve

to the immediate crisis and may be unaware of the impact of their decisions

fundamental government services such as health system capacity, the

on other domains. They have also focused predominantly on national

provision of care for vulnerable populations, the state of education systems

solutions, even though a global crisis requires global cooperation and

and access to mental health services. Further critical factors include the

solutions.

spread of misinformation and its impact on societal decision-making, poor
access to capital markets for low- and middle-income nations, and stalled

19.

One key motivating factor for starting this project in March 2021 was

progress on the UN Sustainable Development Goals.

the perception at that time that many policy-makers viewed the arrival
of effective vaccines as signalling the end of the pandemic, with the

Figure 3 Current priorities of the global community (see next page)

possibility for the world to rapidly return to business-as-usual. This
perspective has been shown to be incorrect as the Delta and then Omicron
variants emerged. But even beyond the virus, vaccines and therapies, such
belief in a quick return to a pre-COVID existence is misguided and will likely
like that prior to the pandemic is liable to lead to decisions that overlook
cascading and longer-term impacts on multiple policy domains and broad
and long-lasting effects on society.
20.

1. Introduction

result in suboptimal policy approaches. A vision of the future that looks

Our concern is therefore that many of the vectors of uncertainty that will
have the greatest impact on societies and outcomes over time are not
being prioritized sufficiently today either by governments or the global
community.

21.

Those that are being prioritized by governments, the private sector
and multilateral actors include vaccine and antiviral supply and access,
biosecurity preparedness and response planning, along with the
surveillance of emerging viral variants of concern. These measures are
essential but insufficient, and even these responses remain uneven across
the world. Others, such as monetary stimulus packages to boost economic
growth, policies to recover educational losses or to address long-term
social or mental health consequences, are almost solely restricted, and
then unevenly so, to advanced economies (see Figure 3). The multilateral
system itself remains ill-equipped to deal with such crises.
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HEALTH

Global
access to
other essential
health goods
Public
health
& social
measures

Global
access to
antivirals

Spread of
misinformation
& disinformation

R&D
approach
to managing
epidemics

Low prioritization
Some prioritization
High prioritization

LMIC
access to
global capital
markets

Private
investment
(specifically
green
investment)

Geopolitical
opportunism

Level of
inflation

Government
capacity &
resources (incl.
subnational)

ECONOMICS

Type of
government in
power (ideology)

Cascading
risks of other
disasters

Environmental
degradation

Migration
& freedom of
movement

Financing
mechanisms
for essential
goods

State of
multilateral
institutions
(authority)

Multisectoral
coordination

Food, water
and sanitation

ENVIRONMENTAL
Prioritization
of SDGs
& climate
emergency

Prioritization
of One Health
initiative

Engagement
of the private
sector
Multi-/
bilateral
cooperation

Size of
stimulus
package
Global
tax system
changes

Level of social
unrest

Social
capital/ trust
in government

Global
biosecurity/
disaster
preparedness

Extent of
global trade
disruption

Employment
demanding
growth

Politicization
of COVID
response

Scienceinformed
policy &
communication

WHAT IS CURRENTLY
BEING PRIORITIZED BY THE
GLOBAL COMMUNITY?

Rising
interest
rates
Crisis &
Disaster
Science

Provision of
care services

Social
protection
measures

National
biosecurity
& disaster
preparedness

Engagement
of the private
sector

Data
management
Open
science
policies

Violence or
discrimination

State of
Mental Health

Science
education

SCIENCE &
TECHNOLOGY

Educational
attainment

NATIONAL
GOVERNANCE

Level
of State
involvement in
response to
pandemic

Employment
structure

Policies
targeting
inequalities

Global
access to
effective
vaccines
Health
system
capacity/
resilience

SOCIAL

Participation
in social
networks &
community
organizations

Emerging
viral variants
of concern &
surveillance
systems

Multisectoral
coordination

Effective
regional
mechanisms

GLOBAL
GOVERNANCE

23.

The future course of the pandemic, and its consequences well beyond the

28.

The ISC’s interdisciplinary and global membership allows it to provide

immediate health regime, will depend on policy decisions taken today. It

two critical perspectives on the COVID-19 pandemic: a) assessing the

is crucial that we examine these decisions because they will shorten or

pandemic’s impact from both a social science and a natural science

prolong the course of the pandemic and mitigate or aggravate its negative

perspective; and b) providing a global view on the pandemic that gives

impacts.

it insight into the interplay of contextual realities and the science of viral
transmission.

1.4 Science as a public good and COVID-19

29.

These factors make the ISC well-placed to examine the potential longterm outcomes of the COVID-19 pandemic on a global scale. This report is

24.

This report is published by the International Science Council (ISC), the

particularly concerned with the broad and potentially long-term impacts

only international non-governmental organization bringing together the

that the pandemic has had and will continue to have on every aspect of

natural and social sciences, and the largest global science organization

social, political and economic life.

of its type.
Through its membership, the ISC unites more than 200 international
scientific unions and associations, as well as national and regional
scientific organizations such as academies and research councils.² It
convenes the scientific expertise and resources required to lead on

1. Introduction

25.

developing and coordinating impactful actions of major scientific and
public importance.
26.

With its wide reach, coverage, and vision of advancing science as a global
public good, the ISC is in a unique position to represent science worldwide
and bring these disciplines into play in assessing likely future scenarios
and appropriate responses to the COVID-19 pandemic.

27.

This study accordingly distils the wisdom of scientists and experts in a
wide range of disciplines. It is primarily targeted at key decision-makers
in the multilateral system and in national and subnational governments,
civil society groups, the private sector and the global scientific community.
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2

METHODOLOGY AND APPROACH

2.1 Methodological overview

34.

The team consulted 167 experts from more than 30 countries at different
levels of economic development across a plurality of disciplines

30.

In November 2020, the ISC established an advisory group of

including public health, virology, immunology, finance and economics,

epidemiologists and infectious disease experts, along with members

and individuals working in government, the multilateral system and the

of the ISC Governing Board. The advisory group was brought together

private sector. The process was designed to have diverse inputs to ensure

to consider what was missing from the global response to the COVID-

that different contexts and issues pertinent to all parts of the world were

19 pandemic, and how a global scientific organization like the ISC, in

covered.

conjunction with key UN partners such as the United Nations Office for
Disaster Risk Reduction (UNDRR) and the World Health Organization

The interview data informed the iterative development of a multi-layered,

(WHO), might convene the international science community to aid policy-

qualitative systems map showing linkages between vectors of uncertainty,

makers by addressing critical knowledge gaps.

policy dimensions and long-term outcome domains from the pandemic.

As a result, with support from the UNDRR and the WHO as observers,

36.

In conjunction with a further set of 63 expert interviews, an online survey

in March 2021 the ISC appointed a high-level oversight panel of 20

of 30 ISC members and 6 moderated regional workshops attended by

geographically diverse experts in public health, virology, economics,

76 participants, the systems map was used to determine likely, more

behavioural science, ethics, sociology and other areas (see Appendix

optimistic, and more pessimistic five-year scenarios.

II). The work was undertaken by a project team supported by technical
experts (see Appendix II).

37.

For Part 2, a further 17 international policy experts participated in semistructured interviews or responded to a questionnaire to identify key

32.

The role of the oversight panel was to deliberate on progress reports and

lessons and implications across each policy domain. This was followed

make recommendations throughout the project. The group considered

by an integrating expert workshop to develop a set of recommendations

the policy implications of this analysis. Crucially they also reflected on the

that would have the most positive impact on ending this pandemic and

wider expert elicitation to propose actions that would help realize a more

increasing resilience to future crises.

2. Methodology and approach

31.

35.

optimistic set of outcomes over the five-year horizon.
33.

The project began by outlining the drivers and possible outcomes of the

2.2 Key assumptions

pandemic over the next five years. To do this, the ISC first engaged with
experts through structured interviews to identify the factors (vectors of

38.

uncertainty) that could influence and be influenced by the pandemic. The

Two key assumptions were made in putting together the report and
determining the long-term outcomes of the pandemic.

substance of the report reflects the synthesis of the experts’ qualitative
opinions and knowledge, rather than quantitative data on each of the
variables mentioned or quantitative measurements of their interactions.

39.

A first assumption was that COVID-19 will continue to evolve with new
variants of concern, while vaccines and antiviral therapeutics are further
developed. Over time COVID-19 would therefore shift to being an endemic
disease – whether on the scale of seasonal surges that overwhelm health
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systems in multiple countries, less severe seasonal spikes, or low and
controlled transmission in most countries.

44.

Essentially, the systems map displays the main links and interactions
between the critical vectors in each of the dimensions of social policy,
supporting decision-makers to assess how decisions taken in one area will

40.

A second assumption was that the current different national approaches

have impacts on others and the various outcomes as the pandemic evolves.

to the economy and governance will persist for the foreseeable future.
This shapes the report’s understanding of the intentions behind policy
formulation and, particularly, economic choices that have been or will
be made.

2.3 Systems approach
In carrying out the study, the team adopted a systems approach. This
is an approach based on the idea that the constituents of a system are
interrelated and interdependent. It acknowledges that the system is open
and not bounded or closed. In the case of this study, there are interlinkages
between the multiple different vectors of uncertainty and policy
dimensions, ultimately resulting in the long-term pandemic outcomes.
Further, there is always the possibility of external factors influencing the
systems beyond those considered – for example a major natural disaster
or major conflict, or the emergence of another pandemic agent.
42.

2. Methodology and approach

41.

This approach resulted in the creation of a multi-layered, qualitative
systems map to display these complex interconnections and facilitate
systemic thinking. Such a systems map shows the interlinkages between
the different parts of the system such that decision-makers can see
how decisions taken in one dimension will have impacts on other policy
dimensions or outcomes.

43.

The framework (and particularly the conceptualization of ‘clocks’)
was developed using the Ako Map system developed by Cognitive
Performance Labs.³ The map can be adjusted to illustrate different factors
and relationships in real time.
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3

SCENARIOS

3.1 Approach to scenario building
45.

Strong
response

By mapping out and considering the interacting vectors of uncertainty, the
COLLABORATION
PLUS SCENARIO
(Optimistic
plausible case)

policy dimensions they feed into and the resulting outcome domains, three
global COVID-19 futures have been outlined for the year 2027.

4

Each of these scenarios considers the impacts in the various outcome

GLOBAL RESPONSE

46.

domains, specifically, the state of the COVID-19 pandemic, global
population health, the level of social wellbeing, societal stability, the state
of the global economy, inequality levels, impact on the sustainability
agenda, and the impact on future existential threats.
47.

These scenarios have been named: a) the Continuity scenario, referring
to the five-year scenario that the research team considered arguably the

CONTINUITY
SCENARIO
(Most likely
case)

considered a plausible but more pessimistic scenario; and c) the
Collaboration Plus scenario, considered a plausible but more optimistic
scenario based on higher levels of global and regional collaboration (see
Figure 4).
48.

49.

Weak
response
Negative
outcomes

There is, of course, a vast array of future scenarios, but the report focuses
on three of the most probable. Summarised in Table 3.
This approach is aimed at reducing the number of configurations that

3. Scenarios

MISSED
RECOVERY
SCENARIO
(Pessimistic
plausible
case)

most likely based on current trends; b) the Missing Recovery scenario,

FIVE-YEAR OUTCOMES

Figure 4 Plotting COVID-19 scenarios

need to be considered and making the analysis as expedient as possible

3.1.1 Continuity scenario

for policy-makers, helping them to identify key trade-offs and significant

51.

Positive
outcomes

Continuity refers to the most likely future scenario based on current trends.

catalysing actions.
52.
50.

It describes a world in which global and regional collaboration has led by

These scenarios can then be used to design tools and policy actions to

2027 to the supply of effective vaccines (against whatever variants are

better manage the long-term results of the pandemic.

circulating at that time) to the majority of the world’s population.
53.

In this scenario, the unvaccinated population is primarily in LMICs,
although vaccine-hesitant groups globally remain a significant factor in
ongoing viral transmission.

26

54.

The threat of new variants remains a key vector of uncertainty for future

61.

The increasing mental health burden has been inadequately recognized

disease burden. Under this scenario, new variants are more transmissible,

as health systems are stretched and health investment remains focused

but may also cause less severe disease.

on COVID-19. A recent study covering 204 countries estimated that the
COVID-19 pandemic has resulted in an additional 53.2 million cases of

55.

Additional manufacturing capacity enables the supply of effective

major depressive disorder and an additional 76.2 million cases of anxiety

vaccines and boosters and antiviral therapeutics in most countries, but

disorder globally (Azevedo et al., 2020).

access remains uneven.
62.
56.

increased in some countries where there is uncontrolled COVID and

countries that still see COVID-19 surges. As a result of greater awareness

disinformation is rife, weakening compliance with public health measures

of the importance of robust social and health systems, some recovery

and disrupting relationships between governments and citizens. Trust

mechanisms have been implemented and there is some investment, but

in science is compromised in sectors of the population and there is an

these are sporadic and uneven within and between countries.

associated rise in populism and authoritarian political movements.

As a result, COVID-19 is an endemic disease across the world, with

63.

seasonal surges.

Yet in other countries, enhanced transparency, science-informed policy
and communication has improved trust in government. Increased
collaboration with scientists in certain countries has also enhanced public

58.

Health systems continue to be stretched and risk collapse in many low-

understanding and appreciation of science. The use of science advice in

and middle-income countries. High-income countries with high vaccine

these countries is strengthened.

3. Scenarios

57.

Furthermore, under this scenario, societal distrust and polarization have

Some public health and social measures have been maintained in

uptake levels and access to antiviral therapeutics do not experience
further major waves of COVID-19.

64.

Global economic growth is significant, and primarily fuelled by the large
monetary and fiscal packages of the industrialized countries such as the

59.

In many countries, disruption to routine healthcare provision and

US and China and those in the European Union. These countries have

immunization has continued to exacerbate the non-COVID-19 disease

good access to vaccines, and the pandemic accordingly causes them only

burden and the health system has insufficient capacity to cope with winter

limited economic disruption.

surges.
65.
60.

Conversely, growth is much more subdued in LMICs, though highly

Short-term remediation mechanisms with limited effectiveness and

variable between countries. Many LMICs have yet to achieve pre-COVID

inadequate investment have affected social wellbeing; the most prominent

income levels. Many countries were already performing poorly before

impacts are on social care and education. One estimate is that the

the pandemic, when the pandemic caused severe loss of output and

educational impact will be felt until the end of the century, potentially

employment. As these countries have more limited access to effective

resulting in as much as $17 trillion in reduced earnings over the lifetime of

vaccines, the pandemic continues to constrain economic growth.

an entire generation of students (World Bank, 2021c).
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66.

The pandemic (and now the Ukraine crisis) has also caused disruption in

73.

Restrictive public health and social measures such as work-from-home

the food supply chain, and the lack of resources in LMICs makes it difficult

policies and regional lockdowns are still required in some countries or have

for them to limit the impact and the effects on food prices. Inequalities in

needed to be reintroduced.

economic and social wellbeing are not adequately rectified and continue
to grow in many countries and regions.

74.

Most LMICs have poor access to vaccines and antiviral therapeutics due
to shortfalls in supply, a lack of manufacturing capacity and an insufficient

67.

The multilateral system remains slow in addressing the defects illustrated

effort to strengthen the COVAX initiative aimed at equitable distribution

and highlighted by the pandemic and its consequences. Only minor

of COVID-19 vaccines.

changes are made to the WHO’s structure and to the International Health
Regulations (IHR).

75.

Science denialism and mistrust in science are badly hindering the capacity
of governments to implement vaccination.

68.

The international community is poorly focused on other issues including
addressing the sustainability agenda and effectively confronting

76.

geostrategic challenges.

COVID-19 recovery mechanisms and investment in social care and health
systems have also been limited. Poorly resourced health systems are
continue to depend on external funding for basic care. However, international

3.1.2 Missed Recovery scenario
69.

aid has been cut by donor countries as they invest in their own recovery.

The Missed Recovery refers to a future scenario up to 2027 that is plausible
but more pessimistic.

77.

3. Scenarios

financially unable to prepare for future surges and emergencies, and

High levels of harm to social wellbeing have been caused by repeated use
of stringent public health and social measures, inadequate prioritization

70.

71.

72.

It depicts a world with declining societal conditions and increasing

of remediation mechanisms to address care, health and education deficits

inequalities, arising from profoundly escalating geopolitical tensions,

resulting from the pandemic, unemployment and social unrest. In some

protectionist policies, and poor global and regional collaboration in

countries populist and authoritarian governments have further restricted

response to the pandemic.

social liberties and welfare.

In this scenario, less than 70% of the global population has been effectively

78.

The will or capacity to raise levels of education, care and mental health

vaccinated against COVID-19. Access to and uptake of even initial vaccine

to pre-COVID-19 levels has been lacking, with countries still working to

doses remains problematic in some LMICs.

mitigate the negative social and economic effects of the crisis.

The use of effective COVID-19 boosters and antiviral agents has been

79.

A strict and narrow focus on economic recovery to alleviate the public debt

authorized in most countries in response to waning immunity and poor

caused by COVID-19 has undermined the investment needed to recover

immune response in vulnerable groups, and among those with high

care and education. This has been even more the case for countries with

exposure to new variants of the virus.

restricted fiscal space that have also received little or no international aid
or development assistance.
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80.

81.

Multilateralism is increasingly replaced by nationalism, with trade wars

88.

The pandemic has highlighted the importance of collectively addressing

and technology wars becoming more intense. Disruptions to global trade

the interconnected issues of hunger, malnutrition, climate change and

and investment flows further depress global growth.

environmental degradation.

There has been no reform of the WHO and defects in the IHR have not

89.

been addressed.

An overwhelming majority of the world’s population have received effective
COVID-19 vaccine courses, and vaccines are updated as necessary to
respond to new variants. Boosters are readily available due to improved

82.

83.

A lack of resources leaves governments financially incapable of preparing

manufacturing and distribution capacity. Equitable distribution of

for future pandemics or other crises.

vaccines and antiviral agents reduces global inequality.

Humanity is not on track to achieve net zero emissions by 2050 and has

90.

The ACT-A programme, an vaccine accelerator initiative of the Global Fund,

not transitioned to more sustainable agricultural practices. In LMICs,

and the COVAX mechanism have brought together governments and key

food insecurity is increased by a series of negative factors that affect food

international philanthropic organizations, as well as the private sector, to

systems. In parts of Africa, for example, unemployment or increasing

supply effective and updated COVID-19 vaccines.
91.

84.

Combinations of negative impacts (climate change, education loss,

The WHO and other components of the multilateral system have been
reformed and the IHR significantly updated.

unemployment, terrorism, political instability, loss of social cohesion)
lead to famine and conflict in some parts of the world.

92.

3. Scenarios

terrorism lead to border closures, further disrupting food systems.

The COVID-related disease experiences of high-income countries (HICs)
and LMICs become more similar, narrowing global inequality. In many
countries, the disease does not become endemic, or is endemic only at

3.1.3 Collaboration Plus scenario
85.

low levels, with much-reduced morbidity.

The Collaboration Plus refers to a future scenario that is plausible but
more optimistic.

93.

Where variants of concern do emerge, they do not spread widely due
to increased genomic surveillance, vaccine updates and public health

86.

It depicts a world in which, by 2027, COVID-19 has become a more

responses. Life expectancy and fertility rebound quickly, and health

manageable disease and is no longer such an acute priority, due to high

systems are not at risk of collapse.

levels of global and regional collaboration.
94.
87.

Public health and social measures to control the virus are no longer
restrictive.

In this scenario, the COVID-19 crisis has been seized as an opportunity to
start bringing in long-term system changes at subnational, national and
multinational levels that increase the level of wellbeing and resilience of
societies.

95.

Routine healthcare exceeds pre-pandemic performance, global declines
in health-related progress are reversed and improvements are observed.
Health systems receive sufficient investment and action to achieve global
health security.
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96.

In most countries, schools have not been subject to further disruption and

102. Better protection of vulnerable communities and improved social

have reopened safely, for example with appropriate ventilation systems.

protection and care have resulted in a reduced risk of uncontrollable

Alternative schooling systems such as decentralized tutoring have been

COVID-19 spread.

deployed in settings with a high risk of COVID-19 infection.
103. Following the shock of COVID-19, substantial investments have been made
97.

While attempts to obtain patent waivers for COVID-19 products have not

in green recovery and building up social care and health systems.

been a success, all major pharmaceutical companies have agreed not to
contest intellectual property infringements for COVID-19 products and to

104. Health systems in many LMICs are still overburdened when surges of

support technological capacities. Laws and licensing concerning vaccine

COVID-19 do occur, especially when they coincide with other crises such as

production are regularly reframed to facilitate production and distribution.

weather disruptions or outbreaks of another infectious disease. However,
risk-prediction algorithms are being developed to model health outcomes

98.

Countries with greater state capacity and control over economic policies,

for populations, allowing for more tailored public health interventions and

such as China, other countries in East Asia and some in Latin America,

to improve the efficiency of deployment for essential health resources.

have learned the lessons of the COVID-19 pandemic. They have started
105. Science advisory mechanisms have been reviewed and enhanced in

welfare systems, and making sure that those most affected by the crisis

many countries and within the multilateral system. The weakening of the

are included.

pandemic has allowed multilateral actors to reprioritize the UN SDGs.
Increased investment has accelerated economic and social progress.

99.

3. Scenarios

reforming care systems, strengthening social protection measures and

More equal access to housing, education, social assistance and mental
health services has improved social wellbeing across the world. Measures

106. Collaborations between national and local governments, together with civil

have been introduced to support families whose livelihoods, safety and

society including community organizations, NGOs (non-governmental

health have been disrupted during the pandemic and this is buttressed

organizations), business networks, philanthropists and other networks,

by specific policies to redress gender inequalities in all areas of social life.

enhance societal trust and cohesion.

100. Economic growth, along with redistribution and inequality-reducing

107. The multilateral system is taking lessons from the pandemic. A new

policies and new labour standards have started to significantly reduce

pandemic alerting, reporting and management system has been agreed.

poverty.

There is increased confidence in global cooperation against biological

Governments’ efforts to address the inequities exacerbated by the

advisory mechanisms for the UN central agencies have been strengthened.

risks arising either from nature or through anthropogenic origin. Science
101.

pandemic have started to show signs of improved social cohesion,
although differences remain across countries around the world. This
change will increase their preparedness to face future environmental,
social and political threats.
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Table 3 Scenarios and their outcome domains

PRINCIPAL
OUTCOME

CONTINUITY SCENARIO

MISSING RECOVERY SCENARIO

COLLABORATION PLUS SCENARIO

DOMAIN
State of

Disease is endemic with spikes in cases

High impact across the globe, with

Low endemic transmission of virus.

COVID-19

(seasonal).

seasonal surges overwhelming health

Prevalence is low and controlled in the

systems in multiple countries.

majority of countries (LMICs and HICs).

< 70% adult global vaccine coverage.

> 80% adult global vaccine coverage.

Some vaccine escape occurs as variants

Multiple variants have evaded natural and

Vaccines and antivirals control emer-

emerge but is addressed through new

vaccine immunity.

gent variants. There is minimal popula-

health
~ 70–80% adult global vaccine coverage
in 5 years.

tion resistance to updated vaccinations

Booster mandates in HICs and some

Booster mandates have limited success

. The mix of vaccines and therapeutics

middle-income countries are common and

and adherence to public health and social

obviates fear and health system

near universal for vulnerable populations and

measures has weakened.

compromise.

Vaccine/booster supply in LMICs is limited

Cost-effective vaccines and

3. Scenarios

vaccines and antiviral therapeutics.

healthcare workers.
Public health measures can be relaxed but at
times need to be reimposed.
Multiple antiviral therapeutic options available,
but cost is a deterrent to access in many LMICs.
High impact remains in low-income countries
because of poor access to effective vaccines

because of vaccine capture by HICs.

therapeutics are widely available

Regional manufacturing plants are still

through scientific advances and

being developed.

are supported by global financing
mechanisms.

and emergence of variants of concern.
Impacts fall disproportionately on vulnerable

Impacts fall disproportionately on vulner-

Other innovative technologies such

populations, essential and informal sector

able populations, essential and informal

as universal coronavirus vaccines are

workers, and migrants.

sector workers, and migrants.

launched, but access is still limited.
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PRINCIPAL
OUTCOME

CONTINUITY SCENARIO

MISSING RECOVERY SCENARIO

COLLABORATION PLUS SCENARIO

DOMAIN
State of

High levels of sustained harm as health and

High levels of sustained harm as health and

Low levels of non-COVID health harm in

population

social care systems struggle to recover and

social care systems fail to recover.

HICs due to targeted recovery policies

health

investment is inadequate. There is a risk that

Critical care is overwhelmed during surges

that focus on boosting health systems

(non-

critical care will be overwhelmed during surges

in HICs and LMICs.

and health worker recovery, and that

COVID)

in LMICs in particular.

take advantage of innovative tools
that became widespread during the
pandemic (digital health).
In LMICs attention returns to nonCOVID health needs.
Mental health concerns remain.

Sustained levels of harm to social wellbeing

social well-

due to ineffective and short-term remediation

ing due to repeated use of stringent public

geted investment focus on vulnerable

being

mechanisms and inadequate investment.

health and social measures, inadequate

communities, the impact of which will

Very high levels of harm to social wellbe-

Improved remediation policies and tar-

prioritization of remediation mechanisms,

be seen in the longer term.

Mental health and education harms are the

unemployment and social unrest. LMICs

Care is central to social and population

most prominent.

are most affected.

health strategies.

The elderly, women (exposure, burden of care

Gender inequalities/violence increases.

and gender-based violence) and youth are the
worst affected groups.

3. Scenarios

Level of

Efforts to remediate educational losses
A lost generation who stopped attending

are emphasized.

school, with consequent impacts on social
skills.

Systemic approaches are taken to

Mental health concerns are largely ignored.

subjective wellbeing, but the burden

focus on population mental health and
remains high compared to pre-COVID
levels.
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PRINCIPAL
OUTCOME

CONTINUITY SCENARIO

MISSING RECOVERY SCENARIO

COLLABORATION PLUS SCENARIO

DOMAIN
Economy

Growth is sustained in high-income markets

HICs: Stimulus packages combined with

Stimulus packages enhance

and

and in China, for 3–5 years, fuelled by large

pent-up consumer demand have fuelled

productivity and growth in HICs

economic

monetary and fiscal packages.

inflation and rapid rises in interest rates.

and China.

growth

Longer-term growth is uncertain.
Growth is varied but limited in LMICs.

LMICs: Lower growth rates in the HICs have

LMICs: Debt write-offs/restructuring

had knock-on effects in LMICs.

allows access to global capital markets,
spurring growth. Green growth results

Major disparities within countries and across

inequality

the globe.

in more private investment.

Disparities in countries and across the

Some reduction in disparities in coun-

globe have worsened beyond 2021 levels

tries across the globe.

due to repeated surges, worsened economHICs and LMICs are both affected despite
some global and national efforts to target

ic outlook and inadequate recovery policies
and investment.

3. Scenarios

Level of

Nationalism severely impedes trade.

vulnerable populations.

Societal

Polarization increased in countries with uncon-

Same as Continuity scenario, except

Local government and community

trolled COVID and where mis/disinformation

outcomes are worsened due to inability of

leadership strengthened in many parts
of the world.

stability

is rife, weakening compliance to public health

government and health systems to cope

and level

measures. Asian and Nordic countries with

with future surges.

of social

higher social capital fare better.

cohesion

Trust in government is further undermined.
In many countries centralization of powers
has weakened local/subnational governance,
e.g. in public health.
Levels of corruption have increased, and civil
engagement and democratic governance is
eroded in some countries, especially in
unstable regions.
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PRINCIPAL

CONTINUITY SCENARIO

MISSING RECOVERY SCENARIO

COLLABORATION PLUS SCENARIO

Impact

SDGs are not reset. Progress set back by

SDGs are largely not reset and remain set

SDGs are reset with new investment

on sus-

>10 years.

back by a decade .

to recover progress lost during the

OUTCOME
DOMAIN

tainability

pandemic. Although no outcomes are

agenda

realized in five years, investment and
policy commitments are made. Longterm benefits are likely.

Impact

Weakened health systems and stagnant

With leadership from strengthened

on future

biosecurity preparedness (for at least ten

growth in LMICs have undermined

multilateral organizations, pandemic

existential

years post pandemic), which means that most

pandemic preparedness responses.

preparedness in many countries is

threats

countries are better equipped to deal with new
infectious disease outbreaks.

enhanced.
Attempts to accelerate economic recovery
during/after the pandemic result in some

Green recovery measures remain a fraction of

relaxation of environmental and green

COVID spending. Efforts to lessen impact on

recovery regulations, impacting progress

biodiversity and on water and sanitation are

on SDGs.

inadequate.
COVID coupled with other natural
Food security remains a major concern in many

emergencies, social unrest and conflicts

countries as supply chain disruptions continue

further impacts supply chains, reducing

and economies struggle in many LMICs.

food security.

Countries give greater priority to
investment in universal health coverage.

3. Scenarios

Countries are aware and act to enhance their

Significant funds are allocated to green
recovery.
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3.2 Managing the future
108. All three illustrative scenarios considered in this report lead to sober
reflection. They highlight the need for policy-makers to take a more holistic
view of how to manage the pandemic and abandon the idea that things will
return to a pre-COVID state in the foreseeable future.
109. Policy interventions will be required over many years and need to be based
more broadly than is currently the case in many jurisdictions. While the
future interaction between the virus, vaccines and therapies will remain
critical, policy choices and actions by individuals, NGOs and the private
sector will increasingly influence the pandemic’s longer-term impact.
110.

It is obvious that nations are not equal in the face of the virus. Their
differences, and political and constitutional settings.

111.

Access to vaccines and therapeutics, and the attitude of the population to

3. Scenarios

capacity to respond depends on development levels, geography, cultural

public health measures, to experts and to the government affect societies’
capacity to deal with this and other threats.
112.

It goes beyond the purpose of this report to conjecture how the future as
illustrated by the scenarios will play out in different contexts, and how the
coexistence of very different outcomes in different countries will impact
our global response.

113.

Nonetheless, the three scenarios presented should, when considered
alongside the systems map, allow decision-makers to put their own
situation into context, and assist in identifying where key decisions made
now will have long-term impacts. By examining how the dimensions of
social policy interact, countries and multilateral mechanisms may have
more agency in managing and planning for the future.
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4

CLOCKS AND COVID-19 FUTURES

4.1 The concept of clocks

4.2 The seven clocks

114.

4.2.1 Health clock

There are many uncertainties that will influence the longer-term outcomes
of the pandemic. Exploring the range of possible futures in more detail
beyond the simplistic scenarios illustrated above required consideration

115.

119.

The health clock considers policy decisions and actions (policy

of known and probable factors, as well as an assessment of the more

dimensions) that have a direct impact on the state of COVID-19 and health

uncertain components.

system capacity.

It was also apparent that the interacting vectors of uncertainty within

120. In a limited way, it also considers wider population health, such as

the different dimensions of social policy would each evolve on its own

surveillance of viral variants, clinical management and health services,

timescale and their impact would manifest at different speeds. This

and the use of public health and social measures.
121.

These are typically factors considered in preparedness and response

emphasizing the further complexity that the element of time adds to the

plans for international or national infectious disease outbreaks, such as

policy dimensions. And as with time zones, countries or regions might be

the WHO’s Pandemic Influenza Preparedness Framework (WHO, 2011)

in different phases of the ‘clock’ at the same time.

or the more recently updated Checklist for pandemic influenza risk and
impact management (WHO, 2018).

116.

A clock therefore describes a policy dimension and, crucially, the
timeframe at which the outcomes of interest manifest. The concept of a

122. A key vector of uncertainty in the health clock is global access to effective

systems map based on interconnected clocks is a heuristic tool that can

vaccines in the face of continuing viral evolution. Many factors will continue

help policy-makers or other users assess how decisions made in any one

to influence this, including: a) the ability of governments and companies to

area may affect other areas.

manufacture and distribute vaccines to all regions of the world, including

4. Clocks and COVID-19 futures

insight led to the decision to frame these policy dimensions and the
vectors of uncertainty that influence them as interconnected ‘clocks’,

for remote and difficult-to-access populations; b) the affordability
117.

This report examines each of the clocks and the interactions between them

of vaccines and the ability to source them through global financing

that collectively make up the system, along with the various implications

mechanisms; c) the efficacy of vaccines supplied, including those to tackle

of the scenarios.

new SARS-CoV-2 variants; d) the administration of booster vaccine doses;
and e) vaccine hesitancy levels and the role of disinformation.

118.

The seven clocks are presented in no particular order of importance,
consequence or timescale.

123. Another key vector of uncertainty in this clock is the emergence of viral
variants of concern – referring to variants with mutations that increase
the transmissibility or virulence of SARS-CoV-2 or reduce vaccine
effectiveness. In conjunction with this is the capacity of countries and
the global community to monitor for these variants.
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124. At the time of writing (April 2022), less than 60% of the world’s population

130. Some of the key linkages are with the social clock. For example, health

have been fully vaccinated against COVID-19; many countries have

system capacity and the use of some public health and social measures

vaccination rates of less than 10%.⁵ Most of the unvaccinated are in LMICs,

will affect the ability of citizens to access basic social services.

primarily in the continent of Africa.⁶
131.
125. As well as the inequitable supply of vaccines around the world, access to

These vectors of uncertainty will also affect the ability of children to go to
school or participate in society, thus having a detrimental impact on levels

public goods such as personal protective equipment and basic medical

of educational attainment.

supplies is even more important in LMICs, as they can typically be
produced without delays resulting from intellectual property restrictions.

132. In addition, vectors of uncertainty in the health clock will affect
participation in social networks and community organizations, as well as

126. Progress has been reported on the development of effective antiviral

the employment structure and provision of care services.
133. This clock will also have an impact on levels of social unrest and social

on how the pandemic evolves.

cohesion, and on national biosecurity and disaster preparedness in the
national governance clock.

127. The declining state of mental health is especially concerning because
of the many cascading factors that influence it. The stress of lost work

134. The state of mental health in a country will have an impact on employment

or insecure occupations, burnout experienced by healthcare workers,

in the economics clock.

problems encountered by many parents when working from home while
providing childcare and educational support, educational disruption

135. On top of this, vectors of uncertainty in the health clock will interact with

especially for those without digital access, exam postponements in

other vectors in the economics, environmental and global governance

schools, and poor access to services for those with ongoing mental health

clocks (see Figure 5 for more connections).

4. Clocks and COVID-19 futures

therapeutics, but it remains to be seen how effective and safe they will be
at scale. In turn, production capacity and cost may have enormous impacts

conditions are just some of the issues leading to heightened feelings of
anxiety and depression because of the pandemic.

Implications for scenarios

128. Adding to this, the inadequate focus on mental health support in social

136. The most significant vector of uncertainty relating to the health clock is

welfare, labour and youth policies before the pandemic has resulted in

global access to essential public health goods including effective vaccines

overburdened and inadequate delivery throughout the pandemic.

and therapeutics. These are vital public health tools that can be drawn
upon to manage the spread of SARS-CoV-2.

Key interactions
129. As Figure 5 shows, all the critical vectors of uncertainty in the health clock

137.

Of these, global access to effective COVID-19 vaccines is considered the
most urgent to defeat the pandemic.

are connected and will have an impact on multiple other clocks.
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FIGURE 5: THE HEALTH CLOCK: AN OVERVIEW OF THE MOST CRITICAL GLOBAL HEALTH-RELATED VECTORS THAT WILL IMPACT OUTCOME DOMAINS
The graphic also shows how the health clock influences vectors in other clocks. Only the most crucial connections are portrayed.
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138. The future evolution of the pandemic and which scenario unfolds therefore

146. A pessimistic scenario will result if countries prematurely declare the end

depend critically upon the ability of countries to achieve high vaccination

of the pandemic, abandoning many public health and social measures,

coverage.

and reopening society. In this scenario, immune protection would likely
wane, allowing reinfection to occur, while therapeutics would have only a

139. The more optimistic Collaboration Plus scenario can be aided by

limited impact.

strengthening the international COVAX programme aimed at equitable
distribution of COVID vaccines, alongside better international cooperation

147.

Largely unvaccinated communities would naturally be most severely

and leadership, as well as coordination between the public and private

affected, with political willingness to reimpose mandates low and taking

sectors. Other strategies include the removal of patent protection and

effect too late, and health systems becoming overwhelmed.

faster regulatory approval for updated mRNA vaccines.
148. Preventing the most vulnerable people from becoming mentally unwell
requires aid to regions lacking basic social protections including food

more widely available and affordable would lower the burden on health

security, shelter and basic safety. Otherwise there can be little hope for

systems.

sustaining good mental health during or after this crisis.

141.

Ongoing genomic surveillance is critical, and LMICs must be assisted

149. The possibility of a pessimistic Missed Recovery scenario is increased by

to ensure that they have the capacity to perform this. Countries must be

the absence of a global movement to support vaccine access, and by rich

encouraged to be fully transparent in sharing such data as soon as it is

nations stockpiling raw materials and vaccines while buying more doses

available.

to administer as updated boosters.

142. Where new variants are detected, the responses must be proportionate

150. While pharmaceutical manufacturers have suggested that vaccine

4. Clocks and COVID-19 futures

140. Making new medicines that can reduce hospitalization and mortality rates

supply will outstrip demand by mid-2022 (IFPMA, 2021), global vaccine

to the risk identified.

production, distribution and administration rates are severely lagging.
143. More inclusive measures will lead to the disease experiences of HICs and
LMICs becoming more similar, narrowing global inequality.
144. Most instrumental are targeted recovery policies that focus on boosting

4.2.2 Social clock
151.

The social clock captures how shifts in sociocultural vectors of uncertainty

health systems and health worker recovery, as well as taking advantage

throughout the pandemic will affect general wellbeing, poverty levels and

of innovative digital and diagnostic health tools that have seen increased

global inequalities in the long term.

uptake during the pandemic.
152. It primarily looks at population access to goods, services and networks
145. Global access to personal protective equipment and to diagnostic

that impact mental and social wellbeing.

COVID-19 testing kits and emerging antiviral treatments, which reduce
hospitalization and mortality rates, will be critical for better outcomes.
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153. The extraordinary circumstances during the pandemic have changed

158. Many other vulnerable groups are also at risk of worsened health and

many aspects of society as we know it. The decline in social interaction, the

wellbeing outcomes, including children and young adults, ethnic

increased burden of caregiving and increases in certain types of violence

minorities, undocumented migrants, indigenous populations, the elderly

and discrimination, particularly gender-based violence, have taken a toll

and families of lower socio-economic status.

on mental wellbeing.
154. Around the world, many sociocultural shifts have occurred and may continue
due to the implementation of restrictive public health and social measures

Key interactions
159. The social clock intersects closely with the health clock. For example,

needed to manage the uncontrolled spread of COVID-19. These include stay-

policies targeting inequalities will have an impact on health system

at-home policies and a reduction or pause in key public services, such as

capacity and resilience, while the various vectors of uncertainty in the

the provision of education, mental health services, sexual and reproductive

social clock will have an effect on public health and social measures.
160. Vectors including mental wellbeing, violence and discrimination, the

155. Global and national policies targeting reduction of inequalities are

employment structure and social protection measures will affect the level
of social unrest in the national governance clock.

considered the most critical vector of uncertainty in the social clock,
because all the vectors in this clock will typically affect vulnerable
populations most severely. These inequalities have been exacerbated
by pandemic responses and pre-existing conditions.

161.

Furthermore, vectors in the social clock will have an impact on food, water
and sanitation, the prioritization of SDGs and the climate emergency, and
prioritization of the One Health initiative in the environmental clock.

156. The decline in progress towards gender equality and the empowerment
of women and girls (UN SDG 5) is particularly worrying because of the
considerable and additive effects that COVID-19 has had on women.

162. On top of all this, vectors such as policies targeting inequalities will

4. Clocks and COVID-19 futures

health services, employment and effective social protection measures.

have an impact on migration and freedom of movement in the global
governance clock.

157. These effects include: a) an increased exposure to the virus due to the
predominance of women as healthcare workers globally; b) an increased
burden of caregiving for family and community members; c) a rise in

163. Figure 6 shows how the vectors of uncertainty in the social clock are
connected to those in multiple other clocks.

gender-based violence as a result of some stay-at-home policies; d)
worsened maternal mortality outcomes as sexual health and reproductive
health services are closed or overburdened; and e) an upsurge in girls
entering into child marriages as schools are closed (Azcona, Ginette et
al, 2021, p.3).

Implications for scenarios
164. Working towards a more optimistic Collaboration Plus scenario will require
a balanced approach to economic security and the prioritization of key
far-reaching social issues by governments and policy-makers.
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FIGURE 6: THE SOCIAL CLOCK: AN OVERVIEW OF THE MOST CRITICAL GLOBAL SOCIAL-RELATED VECTORS THAT WILL IMPACT OUTCOME DOMAINS
The graphic also shows how the health clock influences vectors in other clocks. Only the most crucial connections are portrayed.
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165. Alternative schooling systems such as decentralized tutoring have been
deployed in settings with a high risk of COVID-19 infection, especially if

4.2.3 Economics clock
173. The economics clock (see Figure 7) considers the impact of vectors of

digital access is available.

uncertainty arising from the pandemic on global economic conditions.

166. Governments can implement new policies to better protect and value

174. This clock involves vectors that influence economic growth, income

essential workers such as healthcare workers and teachers, and invest in

equality, the evolution of the pandemic, longer-term health outcomes,

retention, training, new resources and technology.

and the sustainability agenda. This includes access to markets and to
market opportunities now and in the future.

167.

Global stakeholders can address inequities exacerbated by the digital
divide, enhancing social protection mechanisms through methods

175.

Of course, measures designed to limit the spread of COVID-19 will have
an impact on the state of the global economy – most notably border

underserved children.

restrictions, national lockdowns, stay-at-home policies, closure of service
industries and border closures – leading particularly to failure of small

168. They should seize the COVID-19 crisis as an opportunity to start long-

businesses and those in specific sectors such as tourism.

term system changes that increase the level of wellbeing and resilience
of societies.

176. The pandemic has accentuated inter-country and intra-country
inequalities in wealth and income.

169. Digital innovation can be used in schools to foster active participation
and engagement among students. This would be likely to have positive

177. The relatively rapid economic recovery of HICs and China, compared to

effects on citizens’ participation in societies and on the advancement of

most LMICs, will likely exacerbate inter-country economic inequality,

the SDG agenda.

deepening the development divide.

170. One contributory factor leading to a more pessimistic Missed Recovery

178. In both HICs and LMICs, inequalities that existed at every level prior to

171.

scenario would be a strict and austere focus on economic recovery to

the pandemic are likely to increase. In HICs, wealth inequality is likely

alleviate the public debt caused by COVID-19, undermining the investment

to continue to increase, due to rising share prices and property prices

needed to recover care and education.

resulting from stimulus packages.

This may be particularly relevant for countries with restricted fiscal
space that have received little or no international aid and development

179.

4. Clocks and COVID-19 futures

such as providing free internet access and delivering digital devices to

Government policies will have a critical impact on inequality, and targeted
policies will be required to address this.

assistance.
172.

Experts predict that there may be decades-long echoes from the
pandemic on social wellbeing.

Key interactions
180. The vectors of uncertainty in the economics clock clearly interact with
a variety of other clocks, given their key role in influencing available
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resources for stimulus packages, health systems and general funding

187. The types of expenditures undertaken via the stimulus packages will

initiatives. Rising interest rates and levels of inflation also have key

have an impact on: a) future economic growth; b) the extent to which

knock-on impacts around the globe.

social disruptions caused by the pandemic are mitigated; c) inequality,
depending on the extent to which expenditure is targeted at addressing

181.

The economics clock has a significant impact on the health clock, for

the needs of the poor and marginalized; and d) trust in government or

example, in terms of affecting health system capacity and resilience, and

increased risks of corruption and cronyism.

levels of global access to other essential health goods, effective vaccines
and antivirals.

188. A more optimistic Collaboration Plus scenario can be approached through
appropriate use of stimulus packages to help rapidly improve physical and

182. The economics clock interacts strongly with the social clock too, affecting

soft infrastructure and enhance productivity and growth in HICs and China.

policies targeting inequality, levels of educational attainment, provision
189. To move towards this scenario, enhanced commitment to multilateralism

indicators of general wellbeing.

on the part of the HICs and China – in trade, technology and addressing the
climate crisis – would significantly lift growth rates. Higher global growth

183. The economics clock interacts with both the national and global

rates would, in turn, result in higher commodity prices, with a direct benefit
to commodity-exporting LMICs.

governance clocks, affecting government capacity and resources,
national biosecurity and disaster preparedness, as well as engagement
of the private sector and the delivery of public goods.

190. Conversely, increased nationalism and the associated trade wars and
military and authoritarian aggression would undermine recovery.

184. The way in which governments use stimulus packages may affect social
cohesion. If used to advance narrow government agendas, they could

191.

Debt write-offs or debt restructuring for LMICs would allow greater access

further undermine trust in governments and reinforce autocracy, cronyism

to global capital markets and spur growth. Higher growth would also spur

and corruption.

investors’ confidence in LMIC currencies and so encourage private capital

4. Clocks and COVID-19 futures

of care services, social protection measures, employment structures and

flows into these countries.
Implications for scenarios
185. According to economists engaged in this exercise, a variety of vectors of

192. However, the economic constraints of high debt, and hence an inability to
borrow, will deter LMICs from undertaking the necessary expenditures to

uncertainty will affect the long-term direction of the economics clock –

meet local requirements arising from the pandemic and to enhance growth.

whether towards a Continuity, a pessimistic Missed Recovery or an

The size of stimulus packages will have an impact on inflation, interest

optimistic Collaboration Plus scenario.

rates and economic growth.

186. These include the use of stimulus packages to support economic recovery,

193. Banks will raise interest rates principally in response to inflationary

changes in the levels of inflation and interest rates, LMIC access to global

pressures. In many LMICs, interest rates are also sensitive to interest

capital markets, the extent of global trade disruptions and the levels of

rates in the HICs. Interest rates are, therefore, a key determinant of the

private investment.

sustainability of LMIC debt. Low interest rates for LMICs and support from
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the international financial market would pave the way for cheap capital
financing and debt alleviation.

201. This clock considers the impact of environmental degradation,
prioritization of a One Health approach or the occurrence of other disasters
on COVID-19 outcomes in the mid- to long term.

194. High interest rates will result in higher debt repayments and lower
government expenditure on other services.
195.

Increasing access to capital markets will depend on debt alleviation,

Key interactions
202. This clock will have an impact on all the outcome domains considered in this

which will in turn depend on political processes, global cooperation and

exercise. It is connected to key vectors of uncertainty in the health, social,

agreement from creditors. Global agreements on debt alleviation appear

economics, and science and technology clocks and will be impacted by actions

to have become more difficult to organize with the entry of China as a

in the global governance and national governance clocks. (See Figure 8)

major creditor.
SDGs and the climate emergency will affect health system capacity and

other global institutions would allow LMICs some leeway to invest more

resilience in the health clock. And measures on food, water and sanitation

in overcoming the social and economic consequences of the pandemic,

will have an impact on public health and social measures.

and assist them in developing infrastructure to promote future growth.
204. The environmental clock will also have a variety of interactions with the
197.

Key to achieving longer-term sustainable economic growth are the nature

social clock, in areas such as employment, educational attainment and

of government spending and the degree to which countries and global

policies targeting inequalities.

institutions can ‘crowd in’ private investment for sustainable projects.
205. The approach to the constituent parts of this clock can provide lessons to
198. Economic growth and income equality will depend critically on the
character of government spending and the number of jobs created.
199. The economic response will also be greatly affected by how technology
is adopted and used.

4. Clocks and COVID-19 futures

203. For instance, in the environmental clock, the level of prioritization of the
196. Further, increased support from the International Monetary Fund and

the global community about managing other emergencies, and existential
risks such as climate change, in the mid- to long term.

Implications for scenarios
206. A likely picture in the Continuity scenario involves insufficient attention to

4.2.4 Environmental clock

climate action over the next five years, leading to ‘cascading risks’ whereby
societies face multiple hazards simultaneously. This may be resolved in

200. The environmental clock explores the impact that the pandemic will

the longer term, however, by countries recognizing the importance of

continue to have on the environmental sustainability agenda, and progress

the climate emergency and investing in greener forms of growth. The

on food and water security and sanitation.

more optimistic Collaboration Plus scenario anticipates that such action
on climate is taken more promptly, inspired by the collective sense of
vulnerability induced by COVID-19.
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207. Far greater international cooperation is required to share knowledge

needed to give confidence to all countries that an effective warning system

and experience, fighting the pandemic, addressing climate change

exists, that expertise is rapidly available and that national interests do not

and sustainable development and in making the required global public

override the need for an all-country approach.

investments to achieve these goals.
214. Other approaches that would contribute to a Collaboration Plus scenario
208. Achievement of the more optimistic Collaboration Plus scenario also

are measures to protect unexploited forests, ban wild animal markets and

involves worldwide actions to build resilient local and regional supply

preserve natural habitat and biodiversity.

chains based on diverse local food systems and sustainable management
of natural resources.

215. Conversely, the more pessimistic Missed Recovery scenario will result if
inaction on climate change mitigation leads to environmental degradation,

209. Policy-makers can build resilience into food systems by actively listening

increasing the risk of spillovers of emerging pathogens. Causes of this
may include livestock farming, wildlife hunting and trade, the destruction

them to make evidence-based decisions. Resilience of food systems can

and exploitation of tropical forests, the expansion of agricultural land and

then be improved globally through regional cooperation, particularly in

rapid, unplanned urbanization.

LMICs, to build up preparedness for future challenges and deal with crossborder issues such as water supply.

216. Attempts to accelerate economic recovery by relaxing environmental and
climate change regulations would worsen biodiversity loss and climate

210. Adoption of the One Health approach in countries around the world could

change, making climate change scenarios increasingly negative.

help prioritize examination of the inseparable interconnection between
animals, humans and the environment.

217.

In the recovery from COVID-19 there would be an increased risk if old
models of development are followed rather than investment in resilient,

211.

Improvements in biosecurity for livestock and farmed wild animals, and

4. Clocks and COVID-19 futures

to the recommendations of climate and environmental scientists to enable

risk-informed, green and more equitable societies.

an intergovernmental partnership to address spillover risks of zoonotic
transmissions may also help prevent future epidemics and pandemics.

218. Countries would also face combinations of escalating risks, challenging their
ability to finance public health and respond to pandemics or other disasters.

212. Countries can also enable coordinated research on establishing which
interventions are most effective at preventing animal-to-human spillovers,
assessing pandemic drivers and continuing viral discovery in wildlife to
assess the threat of future pathogens.

4.2.5 Science and technology clock
219. The science and technology clock has several dimensions. It considers
the long-term outcomes of the innovation spurred by the pandemic – for

213. To be better prepared for the emergence of potential pandemic pathogens,

example, accelerating the digital transition in areas such as education.

COVAX or a COVAX-type institution can be strengthened, with all the
world’s big players participating to deal collectively with viruses and make
sure no country is left behind. A new international instrument is likely
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220. Science, too, has been changed by the pandemic. The pandemic has

Implications for scenarios

accelerated the move to open science, because of the use of preprint

227. COVID has spurred the use of ‘live reviews’ of ongoing studies, further

mechanisms for science publication and for use by media and for policy.

enhanced by the 2021 UNESCO Recommendation on Open Science. This

The pandemic has also highlighted the importance of an interdisciplinary

accelerates true partnerships between Global North and South scientists

approach to scientific research, in which natural and social sciences

on many other issues within the sustainability agenda.

combine efforts to understand the pathways for change.
228. Increased partnerships between academic institutions and news media
221. Attitudes to science have also been increasingly used as political labels.

outlets will help build trust in science and inform the public, through

Misinformation and disinformation have devalued science repeatedly

boosting their complementary strengths and mitigating their respective

throughout the pandemic. The long-term impacts could undermine trust

weaknesses.

in science more broadly.
roll-out can also help to achieve an optimistic Collaboration Plus scenario.

be harnessed to provide fresh impetus for significant developments in

If data-driven digital health technologies can be sustainably delivered

science and technology.

at scale to everyone, everywhere, many could have equitable access to
expert care, narrowing gaps in health and wellbeing. This might include

223. COVID-19 highlighted the importance of open-access publishing and
rapid dissemination of findings. Journals could help by committing to

the development of risk-prediction algorithms to model health outcomes
for populations, allowing for tailored public health interventions.

broadening open access beyond the period of the pandemic.
230. Enhanced harmonization of data across regions is essential to ensure
Key interactions
224. The science and technology clock has key interactions with several clocks,
including the health, national governance and global governance clocks.

appropriate public health policies are devised that reflect the true burden

4. Clocks and COVID-19 futures

229. Innovation through new digital data techniques and acceleration of their
222. However, as was seen during and after World War II, the pandemic could

of disease or infection in communities. This may help to identify the most
vulnerable communities and permit monitoring of societal inequalities
and progress towards their reduction.

(See Figure 9)
231. Collaboration between governments in LMICs via regional alliances can
225. The spread of misinformation and disinformation will, for example, affect
global access to effective vaccines, as well as public health and social

pool procurement and laboratory networks, and intensify data sharing,
helping forecast and respond to future crises.

measures, in the health clock. It will also affect the level of social unrest
and trust in governments in the national governance clock.

232. Conversely, a more pessimistic Missed Recovery scenario may result
if governments around the world implement strict austerity measures,

226. In addition, policy on science and technology will have a major impact

constraining resources for the education and science sectors. Inequalities

on global governance in the future, including on global biosecurity and

in education may widen, with the digital gap exacerbated and vulnerable

disaster preparedness.

populations left behind.
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233. A Missed Recovery scenario may also be exacerbated if governments not
only fail to resist fake news, but even spread it themselves.

239. In this clock, governance is not limited to the institutions of government,
but includes the role of community leaders, philanthropic organizations
and the private sector in managing the impacts of the pandemic within

234. If fake news proliferates, if social media platforms remain unregulated

countries.

or ineffective at reducing its spread, and if people are unable to
distinguish reliable sources among the mass of information, future

240. The national governance clock has a significant influence on all the long-

pandemic responses and measures to control other global and local

term outcomes of the pandemic, making it the clock with the highest

threats will be jeopardized.

number of connections to vectors of uncertainty in other dimensions of
social policy.

235. As well as consequences for the economy, distrust can have significant
implications for societal stability, as weaponized information undermines

241. Across the world, the acute responses to the pandemic affected the
relationships between citizens and governments. The responses,
and at times science itself, became highly politicized. The long-term
consequences will depend on how leaders respond – in some cases

4.2.6 National governance clock
236. The national governance clock (see Figure 10) considers the ability of

autocracy, cronyism and corruption appear to have increased. This cannot
be healthy in any society, and the longer-term consequences will depend
on factors beyond the scope of this project.

central and local governments to effectively provide a range of public
goods such as strong public health outcomes and educational attainment
as well as social and environmental protections.

Key interactions
242. The national governance clock will have a whole range of interactions

237. This clock reflects on the capacity of governments to prepare, coordinate

with other clocks across the board, pertaining as it does to vectors of

and deliver key resources and services related to pandemic management

uncertainty including key government decisions, the type of government

and its legitimacy in the eyes of citizens.

4. Clocks and COVID-19 futures

the democratic process, and general distrust in society affects social
cohesion and citizen participation.

in power, the level of involvement in response to the pandemic, government
capacity and resources, and multisectoral coordination.

238. Critically, it also reflects the type of government in power and its political
ideology. These factors determine the types of policy responses

243. Clearly, national governance will have an impact on the vectors of

implemented nationally, the politicization of COVID-19, the level of

uncertainty in all of the health, social, economics, science and technology,

multilateral cooperation, regional and global geopolitics, and the level

environmental and global governance clocks, giving these vectors

of national biosecurity and disaster preparedness, among other vectors

extremely wide-reaching effects.

of uncertainty.
244. The capacity and types of government determine their level of national
biosecurity and disaster preparedness, and the level of state involvement
in the pandemic response. This could be both positive in terms of the
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FIGURE 10: THE NATIONAL GOVERNANCE CLOCK: AN OVERVIEW OF THE MOST CRITICAL NATIONAL GOVERNANCE-RELATED VECTORS THAT WILL IMPACT OUTCOME DOMAINS
The graphic also shows how the health clock influences vectors in other clocks. Only the most crucial connections are portrayed.

reinsertion of the state and state regulation in highly individualistic and

251.

Furthermore, collaboration between governments via regional alliances

neoliberal countries, or negative in cases where creeping autocratic-type

can pool procurement and laboratory networks, and intensify data sharing,

leadership infringes on citizen freedoms and human rights.

helping forecast and respond to future crises.

245. In addition, the type and capacity of government affect the delivery of

252. A rising demand for better social protection systems and stronger public

science-informed policy and communication, engagement of the private

institutions could contribute to stronger health systems and institutions.

sector and the level of multisectoral coordination.

However, some of those changes may take longer than five years.

246. The latter is particularly important because of the wide-ranging and

253. Prioritization of values by governments could lead to stricter conditions
for public-sector investment, potentially having societal benefits. One
example is to base recovery funds for businesses on requirements to lower

different academic disciplines, the private sector and civil society has

carbon emissions (green recovery).

been absent in many countries throughout the pandemic.
254. Furthermore, government efforts to redefine and strengthen social
247. Additionally, government success in handling the pandemic is strongly

protection mechanisms with an emphasis on care would reduce gender

dependent on the level of trust in government and the social capital that it

and ethnic-based inequalities and deliver a more resilient, cohesive

has among its citizens. This affects the willingness of citizens to adhere to

society.

public health and social measures, especially with the onset of pandemic
fatigue, and will have an impact on the level of ongoing or emerging social
unrest.

255. Government investments in digital infrastructure would help create
jobs and allow new models of work and learning styles, further spurring
environments for remote working or online learning. This could help

248. Figure 10 shows how the vectors of uncertainty in the national governance

4. Clocks and COVID-19 futures

long-term impacts that the pandemic will have on society, and because
an effective multisectoral response that brings together governments,

reduce inequalities and remove access barriers.

clock are connected to those in multiple other clocks.
256. Conversely, there may be the risk of a more pessimistic Missed Recovery
Implications for scenarios
249. An optimistic Collaboration Plus scenario in the national governance clock

scenario if austerity measures result in inadequate investment in public
health services and health system resilience, leaving society vulnerable
to future pandemics or other crises.

will depend on governments’ willingness to renew their social contract to
‘build back better’, putting a primacy on investing in the common good,
and in the health and social sector.

257. Growing health and economic inequality may affect the level of social
cohesion in many countries and further reduce trust in governments.

250. Stronger alliances between the private and public sector can increase
growth and tackle inequalities, climate change and weakened health
structures.
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4.2.7 Global governance clock
258. The global governance clock examines the ability and willingness of states,
regional and global institutions, and private actors to work together to

265. It will have important effects on the health clock, on vectors including
health system capacity and resilience, and global access to effective
vaccines and essential health goods.

address the pandemic.
266. In addition, the global governance clock will have a variety of interactions
259. It also looks at the authority and capacity of multilateral institutions, and

with the science and technology clock, affecting the spread of

their influence on the management and outcome of the pandemic.

misinformation and disinformation, policies on open science, and data
management, among others.

260. Rising nationalism and the obvious weakening of the multilateral system
are causes for concern. The multilateral system did not respond well or

267. Another key area of impact is the environmental clock, with global

with sufficient rapidity to the pandemic, while perceived national interests

governance affecting vectors of uncertainty such as the prioritization of
the SDGs and climate emergency, and food, water and sanitation, while
it will also affect government capacity and resources in the national
governance clock.

261. A particular focus of concern is the shifting of global power dynamics
and their impact on the outcome of the pandemic, and in turn how the
consequences of the pandemic will impact the geostrategic landscape.

268. Finally, vectors in the global governance clock will be key for LMICs, with
impacts on their ability to gain access to capital markets, while private
investment will also be affected in the economics clock.

262. This clock also encompasses issues and policies around migration and
forced displacement of populations, which have been exacerbated by
the Ukraine conflict and other geopolitical tensions and will continue to

269. Figure 11 illustrates how the vectors of uncertainty in the global governance
clock are connected to those in multiple other clocks.

4. Clocks and COVID-19 futures

have been a substantial impediment to permitting a coordinated global
response to this (and future) global crises.

worsen as the impacts of climate change force communities to abandon
certain areas.

Implications for scenarios

263. The demonstrated lack of global solidarity in addressing the pandemic, the

270. An optimistic Collaboration Plus scenario can be aided by the renewal

increasing use of protectionist policies by HICs and growing geopolitical

of international cooperation and global solidarity, prompted by actors

tension are likely to increase international instability over the next few years.

taking heed of weaknesses in the current multilateral system and its

While beyond the scope of this report, this points to a rising risk of conflict

ability to govern global crises fairly or independently, as highlighted by

and a loss of focus on equitable progress on the sustainability agenda.

the pandemic. This would require the multilateral system to undertake
genuine reform.

Key interactions
264. The global governance clock will again have a wide range of interactions
with other clocks.

271. The pandemic has also highlighted the lack of a coherent input of science
into the multilateral system, particularly its most central components. This
should be prioritized in the reform of the multilateral system.

54

HEALTH
Global
access to
other essential
health goods

Emerging
viral variants
of concern &
surveillance
systems

Public
health
& social
measures

Global
access to
effective
vaccines

Health
system
capacity/
resilience

SOCIAL

Participation
in social
networks &
community
organizations

Policies
targeting
inequalities

Science
education

THE
ECONOMY

Extent of
global trade
disruption

Employment
demanding
growth

Rising
interest
rates
LMIC
access to
global capital
markets

IMPACT
ON FUTURE
EXISTENTIAL
THREATS

Private
investment
(including green
investment)

Geopolitical
opportunism

Commodity
price changes
Level of
inflation

Global
tax system
changes

ECONOMICS

Size of
stimulus
package

Financing
mechanisms
for essential
goods

Government
capacity &
resources (incl.
subnational)

SOCIETAL
STABILITY

SUSTAINABILITY
AGENDA

Social
capital/ trust
in government

Type of
government in
power (ideology)

Environmental
degradation

Global
biosecurity/
disaster
preparedness

Migration
& freedom of
movement

State of
multilateral
institutions
(authority)

Level of social
unrest

Cascading
risks of other
disasters

STATE
OF GLOBAL
POPULATION
HEALTH (NONCOVID)

OUTCOME
DOMAINS

STATE OF
COVID
HEALTH

Data
management

Open
science
policies

Crisis &
Disaster
Science

EQUALITY/
INEQUALITY
LEVELS

Politicization
of COVID
response

Scienceinformed
policy &
communication

Engagement
of the private
sector

State of
Mental Health

Spread of
misinformation
& disinformation

Social
protection
measures

Provision of
care services

LEVEL
OF SOCIAL
WELLBEING

SCIENCE &
TECHNOLOGY

National
biosecurity
& disaster
preparedness

Educational
attainment

Global
access to
antivirals

R&D
approach
to managing
epidemics

Employment
structure

Violence or
discrimination

NATIONAL
GOVERNANCE

Level
of State
involvement in
response to
pandemic

Engagement
of the private
sector

Multisectoral
coordination

Multisectoral
coordination

Food, water
and sanitation

ENVIRONMENTAL
Prioritization
of SDGs
& climate
emergency

Multi-/
bilateral
cooperation

Prioritization
of One Health
initiative

Effective
regional
mechanisms

GLOBAL
GOVERNANCE
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The graphic also shows how the health clock influences vectors in other clocks. Only the most crucial connections are portrayed.

272. Renewal of multilateral cooperation mechanisms could also prompt new

279. The stockpiling of materials, export bans, limited local manufacturing

sources of sustained financing, increased commitment to tackle the UN

capacity and continuing global supply chain disruptions could limit access

SDGs, and legislation that gives organizations such as the WHO more

to other essential public goods in many regions.

authority to act with independence when a new crisis emerges. In this
regard it may be important to separate more clearly technical responses
from political ones.

280. In the more pessimistic scenario, geopolitical tensions may also take a
more drastic turn, with governments adopting even more nationalistic
policies.

273. Expanding on the foundations of initiatives such as the ACT-A and COVAX
programmes can help foster further collaboration for supply of COVID-

281. These events may lead to strained relations between major powers,

19 vaccines and other health initiatives, aiding movement towards a

weakening multilateral structures and global and regional trade relations,

Collaboration Plus scenario.

as well as creating geopolitical divisions.

innovative vaccine manufacture across multiple regions, including Africa,
Asia and Latin America.
275. Further action towards an optimistic scenario would be a sustained effort
to mobilize citizens and community leaders to address global issues such
as environmental degradation, and the prioritization of biosecurity and
disaster preparedness.

4. Clocks and COVID-19 futures

274. An extension of this idea is the establishment of regional hubs dedicated to

276. Conversely, growing nationalism, increased national political tension and
less global collaboration in the wake of the pandemic would make the world
even less well-prepared for the next global crisis, moving it toward a more
pessimistic Missed Recovery scenario.
277. This would also take its toll on COVID response, worsening indirect health
and social outcomes.
278. If the supply of effective vaccine and antiviral agents in HICs continues to
take precedence over the needs of LMICs, primarily in Africa, the more
likely outcome would be a pessimistic scenario.
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5. THE SUM OF INTERACTIONS
282. Mapping the clocks, the vectors of uncertainty and their interactions

285. By exposing vulnerabilities and blind spots, crises uncover the potential

with the outcome domains provides an overview of the complexity of

for change, and for reorganizing priorities. Such situations paralyse

the pandemic’s current and longer-term impacts and the multiple chain

some actors while empowering others and can simultaneously reveal

reactions that it has unleashed (see Figure 12).

large gaps in competence and mobilize previously untapped capabilities.
The pandemic crisis could therefore be taken in either direction – as an

283. Part 1 of this report illustrates the systemic nature of the COVID-

inflection point to implement better policies, take better decisions and

19 pandemic, and how action or inaction in one policy domain has

inspire genuine cooperation, or to further divide communities and nations

consequences that ripple across many others. It also highlights the

– with rippling effects on other issues of governance of the global commons.
Sadly, this situation is further confounded by the conflict in Ukraine, which
is also compromising global cooperation at one level, although potentially

policy-making. There is a risk of significant policy failure when major

enhancing alignment of values within democratic societies.

crises and emergencies are addressed through too narrow a lens. This is
a central lesson of the pandemic.

286. The analyses demonstrate that without more committed global
cooperation and broader domestic actions over several years, societies

284. Many lessons emerge from the analysis described in Part 1. It suggests
what should be done at both national and international levels to achieve

will be severely compromised, and individuals and communities will face
ongoing preventable trauma.

the best possible long-term outcomes from this pandemic, to ensure
better preparation and response to the next, and the implications for

5. The sum of interactions

long-term and multidimensional nature of the pandemic, which has
implications for virtually every domain of domestic and international

287. Here we summarize some of the most critical lessons that go beyond the

other global crises. This part of the report summarizes the key lessons

immediate control of a public health emergency, to offer insights into how

and implications that the study has identified. It highlights considerations

we might better manage a range of future crises, and to help ensure a more

that governments, international agencies, NGOs and civil society must

positive trajectory out of the current one.

take into account over the next phases of the pandemic and in preparing
for subsequent crises. It discusses the essential roles for the science and
diplomatic communities, and 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.
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LESSONS FOR GLOBAL EQUITY

288. Agenda 2030, as encapsulated in the Sustainable Development Goals

292. The commitment and capacity of the multilateral system to respond

(SDGs), was subscribed to by every member of the United Nations. Both it

to or prevent this worsening inequality was suboptimal. Geopolitical

and the accompanying United Nations Development Programme (UNDP)

issues confounded the response at some levels, and two years after the

aimed to progress not only environmental sustainability, but also human,

pandemic emerged there remain ongoing debates about technology and

social, cultural and economic development, and, sadly (in the context of

therapeutics transfer from the Global North to South. No real progress has

Ukraine and other ongoing conflicts), peace and justice. Although much

been made on addressing the deficits that were clear in the IHR. COVAX

progress was made in eradicating the most extreme poverty over the ten

and ACTA-A remain less than fully effective as ways of managing a global

years prior to the pandemic, great inequality remains, and is again growing.

response.

Food security has been compromised worldwide, hitting those countries
with high reliance on staple food imports particularly hard.

293. The access to high-quality and effective vaccines is still very uneven, and
vaccine coverage remains central to reducing the impact of the pandemic
and allowing a more rapid recovery. While vaccine access has improved,

and within nations. Low income countries were generally far more

in many societies much of the population remains exposed to the virus

negatively impacted by the pandemic than were the HICs and China.

without any immune protection.

Although health systems were overburdened around the world, including
in middle- and high-income countries, the limited progress on improving

294. While such inequalities persist, responses to the pandemic and future

public health in low-income countries meant that their health systems

crises will remain uneven. In an interconnected world this inhibits recovery

became even more rapidly overwhelmed, prolonging the health crisis and

for all. Sadly, the conflicts in Ukraine and elsewhere have added additional

all its cascading impacts.

burdens of acute refugee crises. Political barriers, rising geopolitical
tensions, conflict, and policy diversion can only further compound and

290. Further, even in HICs, the impacts on individuals were unevenly distributed,

complicate recovery, and the lowest income countries will indirectly be the

with minorities and socio-economically disadvantaged people, as well as

ones most affected outside the conflict zone. At the same time, instability

women (doing most of the care work), at greater risk.

and conflict in other areas remains a threat to equitable pandemic recovery.

291. High-income countries and China are able to get back towards

295. Low-income countries not only have limited vaccine access, health system

pre-pandemic levels of economic activity far more rapidly than low-income

facilities, health workforce and public health capacities, but their situation

countries. The latter are at a disadvantage because of their lack of

is compounded by relatively weak policy responsiveness and governance

fiscal flexibility and capacity to implement stimulus and social support

capacity. Indeed, effective within-country distribution and administration

packages. The net result is a widening of inter-country global inequality.

of vaccines is now at least as big a problem as obtaining the vaccines, and

More rapid rates of recovery and of economic growth for low-income

is more difficult to solve. Efficient within-country administration capacity

countries will depend, in large part, on their governments being able to

building is urgent, and international agencies such as the World Bank,

expand expenditures. These countries, therefore, need enhanced access

UNDP and other financial and development agencies have to take an active

to global credit markets.

partner role in this. The risk is a deepening of already existing disparities

6. Lessons for global equity

289. This inequality was clearly demonstrated in the pandemic, both between

in health, economic and social development.
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296. However, changing the trajectory of the pandemic first requires continuing

6.1 Health system access, capacity and adaptiveness

and accelerating efforts to ensure high-quality vaccine and therapeutics
access to low-income countries. Manufacturing capacity is gradually

300. Countries must prioritize and dedicate domestic resources and recurrent

being established in the developing world, but major intellectual property

spending to improve the capacity and preparedness of their public health

and trade barriers have been inhibitory. For example, non-proprietary

and health systems. In every country, the capacity of the health service

access to mRNA vaccine technologies has been limited and slow. Only

was often the most important determinant of governmental responses to

very recently has the global mRNA technology transfer hub initiative

the pandemic, for example, in determining when to implement lockdowns.

(African Development Bank Group, 2022), in partnership with the WHO,

Everywhere, even in countries with advanced public health systems, the

the Medicines Patent Pool, the Act-Accelerator/COVAX, the African Union,

health sector came under considerable strain and in some cases remains

and the African Centers for Disease Control and Prevention, granted

so, often requiring governments to resort to harsh and economically

six African countries (South Africa, Egypt, Senegal, Kenya, Tunisia and

and socially damaging measures such as lockdowns. In the short term,
reserve capacity in hospitals and clinics will need to scale-up to cope
with the demands of a potential double surge every winter, from seasonal

supported, while allowing the private sector to have fair but not excessive

COVID-19 and influenza. In the longer term, to be better prepared for future

return on their investment.

major health crises, investment in surveillance systems and laboratory
infrastructure is critical, as is having emergency funds kept aside or made

297. Even if the health crisis can be brought under control, under-resourced,
low-income countries will be compromised in terms of economic recovery,

available, in every country, for responding to future pandemics (including
funds for surveillance and research).

with less ability to afford income support schemes that have allowed HICs
to jump-start their economies. The challenge will be to use the pandemic

301. Countries and communities that were already vulnerable prior to

‘reset’ to focus on equitable distribution of the benefits of economic

the pandemic were least able to cope with the impacts of a novel and

recovery, rather than allowing the gap to widen.

6. Lessons for global equity

Nigeria) access to the technology to establish mRNA vaccine production
capability. Such solutions will ensure that this global public good is

rapidly spreading infectious disease. At the same time, the pandemic
also exacerbated inequalities in other areas of health, both within and

298. Heads of government must commit to and invest in several critical areas of

between countries. The diversion of resources to control viral outbreaks

overlapping impacts. This includes recognizing the importance of better

disproportionately affected populations who were already at higher risk

and inclusive governance, addressing corruption, embracing trusted

of chronic disease and ill health due to poor access to healthcare. Mental

relationships with civil society, and progressing aspects of Agenda 2030

health issues have increased in every sector of the population, but again

that have been exacerbated by the pandemic, and which are discussed

disproportionately so for those facing disadvantages from poor housing

in Part 1 of this report.

and overcrowding, disrupted food security, precarious employment and
other factors. The residual impacts on mental health will be particularly

299. As Part 1 illustrated, there are certain issues that disproportionately affect

severe for those who have the least chance of support through counselling

those who are disadvantaged in every country, irrespective of its state of

and other services. This will be even more so for those whose food and

development. These merit particular attention.

income security is even more precarious as a result of the pandemic.
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6.2 Recovery of education

305. Other informal sector workers were also severely impacted, and countries
where the informal economy provides livelihoods, particularly to women,

302. Most countries experienced severe disruptions to their educational

were particularly set back.

systems. The digital divide was manifest in every country, conferring
further disadvantage to children and adolescents who did not have

306. The lack of contact and fracturing of social networks has many adverse

adequate digital access. On top of that, digital-based pedagogy remains

social and economic consequences. Governments and NGOs need to

poorly developed in many areas, even in the third year of the pandemic.

develop new policies and provide resources to mitigate the social isolation

Many students in low-income situations had to choose between education

and alienation arising from the pandemic – to facilitate the rebuilding of

and supporting their families in whatever way they could. Students in

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

educational policy to address the disadvantage which could accompany

be done to meet those needs.

this cohort for many years as they try to enter the workforce.

6.3 Supporting the care economy

6.4 Looking ahead
307. Inequality remains a pervasive disease, one that has grown in recent years

303. Countries that had well-developed social care systems, themselves

in all societies, and has worsened in the pandemic, with minorities, women

mainly advanced economies, found that they had to be rapidly responsive

and youth bearing a disproportionate burden within countries. Greater

during the acute stages of the pandemic, though even those systems often

societal resilience will require long-term microeconomic, macroeconomic,

fell short, placing an increased burden on women in households. More

and social policy responses along with real commitment to Agenda 2030.

6. Lessons for global equity

the later years of schooling and entering tertiary education have been
particularly badly affected. Given this level of disruption, there is a need for

flexibility will likely be needed in future as the sequelae of the pandemic
play out, with unequal recovery, ongoing mental health concerns and
related issues in vulnerable groups.
304. 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
with additional burdens placed on them. 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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7

UNDERSTANDING RISKS

308.	 Governments must review and reframe the way they assess risk and
integrate it more formally into policy development.

313. The pandemic has made evident the critical importance of global early
warning systems for biological events that spread beyond national borders.
A ‘One Health’⁷ approach should be adopted. Some aspects of such a

309. A particularly important lesson arising from this pandemic is that its causes

system would be generic, able to pivot to differing circumstances, such

and consequences are globally systemic, and all policy spheres, especially

as the emergence of novel pathogens like SARS-CoV-2. For this and other

at the national and subnational levels, are impacted by nearly every

viruses, investment in global genetic surveillance for new and emerging

decision made in the effort to contain or mitigate the damage. Addressing

variants is critical, with data to be made publicly available, and rapid

the systemic nature of risk requires transdisciplinary thinking and systems

detection supported by access to laboratories. Critically, countries in the

thinking both before and during a crisis, in both risk assessment and

Global South need to have the resources that they require for surveillance.

communication. For pandemics this means thinking about interconnected
risks and consequences far beyond impacts on health.

7.1 Focus on consequences, not just specific risks
314. It is not possible to identify all possible risk scenarios; as a result a

need to understand the broad risk landscape. Scientists and experts

resilience-focused strategy favours generalizing consequences and

likewise need to understand how policy-makers hear and respond to risk

preparing for them without a narrow focus on the specific cause. This

information. The challenge is how to ensure that risk advice, with all its

fosters the development of response capabilities that are agile and

uncertainties, is not ignored or underplayed. This is an issue of direct

mindful of previous blind spots. Numerous disparate events can result in

relevance to other existential risks such as climate change.

a similar array of social, economic and public safety concerns, and, indeed,
preparing for various forms of disruption rather than focusing on specific

311.

In many cases, identifying very specific risk scenarios might be

causes can help to bolster societal resilience to the many challenges we

counterproductive, because events never unfold precisely as imagined.

are likely to face in the future, including other pandemics.

7. Understanding risks

310. To make the best possible decisions to mitigate risks, policy-makers

This has implications for how national risk registers are framed and used in
national security systems, and how the risks they outline are understood
by the public.

315. This does not dismiss the importance of pandemic preparedness as a
critical exercise. However, the preparation needs to consider how to be
agile in the face of different types of pathogens (viral, bacterial, fungal,

312. The risk of a pandemic arising from a novel zoonotic pathogen was well

biowarfare), including completely novel ones with the capacity to

recognized before COVID-19 emerged, but very few countries, aside

evolve rapidly, as SARS-CoV-2 has demonstrated. Preparing only for

from those that had been exposed to severe acute respiratory syndrome

an influenza pandemic left many countries at a loss when confronted

(SARS), had a broad enough understanding of the responses that might

with a novel coronavirus that behaved quite differently from influenza

be necessary. Many framed their initial responses on presumptions taken

viruses. Many countries and indeed the global system were not prepared

from previous influenza episodes, and as we have all now learned, a novel

for such a rapidly evolving pandemic, despite many expert warnings. The

zoonotic virus entering the human host does not respond in the same way

International Health Regulations and the associated advice were found

as a virus that is well adapted to our species.

wanting and not appropriate for the context of a highly globalized and
interconnected world.
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316. Attentiveness to the likely cascading consequences of any specific risk
(for example, to the environment, food systems, supply lines and trade)

320. Box 1 illustrates the types of question that might frame a pre-emptive risk
response to a variety of risks.

is critical, not only so that the correct breadth of expertise is brought in,
but also so that the potential mitigations and responses can be prepared.

Box 1 Framing risk responses (national and global levels)

Hidden impacts need to be explored with an extended peer community,
including citizens. Such awareness in the public sphere also helps to
bolster resilience in the face of future uncertainty. It should be emphasized

AT THE NATIONAL LEVEL

that all parts of society, including the policy community, private sector,
academia, NGOs and the media, have a vital role to play.

In preparing the response system:
• What expertise needs to be accessible? What data and information

317. A wide range of disruptions, from pandemics to natural hazards to wars

are needed?

and terrorist activity, have critical consequences. Risk assessments and
impacts can be handled. This needs to occur before an event transpires,

• What precautions need to be in place: training, regulatory, resources,
infrastructure, etc.?

and such questions need to be continually revisited as the crisis evolves,
to help ensure that hidden impacts are not left to amplify.

• Is there a clear understanding of how decisions will be informed
and made?

318. Preparing for a broad range of risks must involve 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

• Are there appropriate links in place to regional and global authorities
and agencies that can assist in the event of a crisis?

7. Understanding risks

crisis management advice should consider how a range of cascading

improvements to tackle potential problems, but importantly, provides
an incentive to politicians to take action outside crisis times. Such
explorations should also involve the private sector and civil society for

In considering the full range of possible impacts:

they too must be prepared.

• Public health: Can essential health services be maintained in the
face of a range of different events? How can impacts on mental

319. Involving the public in thinking about risks also provides an opportunity for

health and wellbeing be minimized and managed, considering

them to express what they care about most and wish to protect. The goal

the varying needs of different sectors of the population? How can

is to nurture a rational, science-based sense of risk which will also create

continuity of care services be maintained?

understanding of public expenditures and policies, not to generate fear.
Deliberative processes allow the public to interact with experts and build

• Food insecurity: What is needed to secure food supply chains from

consensus for collective decisions in risk preparedness and mitigation

a range of disruptions, and how will vulnerable communities be

investment. This can be supported by science advice mechanisms

reached?

established at city levels that can help the public to contextualize broader
risks to local circumstances.
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• Supply chain vulnerabilities and disruption in trade: Can access to
essential goods and services be assured?

• How can the institutions of State avoid compromising trust between
citizens and governing bodies? How can disruption to social
cohesion be minimized?

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

AT THE REGIONAL AND GLOBAL LEVEL

enhanced? How can the informal economy be made more resilient
and those engaged in it supported?

Pandemics and other global crises require early recognition of the need
for global cooperation in sharing data, information and technology.

• Socio-economic precarity of individuals and communities: How will

The instruments for sharing should meet several principles, including:

the vulnerable be reached? Is the social safety net sufficiently robust?

• Ensuring that the operating mechanisms of multinational agencies

• Educational disruption: How can its inevitable impacts be

obligations and expectations with minimal political input that may

and relevant international agreements allow them to meet their

• Infrastructure failure: What are the plans in the event of failure of one
or more elements of critical infrastructure?
• Environmental risks: What potential environmental impacts can be
foreseen from a range of infrastructure failures, industrial accidents

override public need and technical advice.
• Ensuring the multilateral agencies are well connected and have
access to appropriate expert input
• Ensuring national interests do not undermine the need for a
coordinated global response.

7. Understanding risks

minimized?

or other incidents, including those that are secondary to other types
of events (such as natural hazards, terrorist attacks, armed conflict
or neglect)? How might these be mitigated?

• 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

Interactions beyond the role of the State:

frameworks are fit for purpose and are rapidly responsive.

• What is the role of the private sector, and other components of civil
society?

• Considering geopolitical tension: What circumstances might
amplify the threat of conflict in the midst of another crisis?

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

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

324. Climate change continues to progress without regard for the COVID-19
pandemic. The pandemic has diverted the international community’s
focus from, and progress towards sustainability. This cannot wait, despite

321. Humans are much better at responding to an acute crisis than to one that

difficulties in coordinating international efforts and domestic political

develops slowly. Things that have not yet happened or slowly evolve over

barriers. There have been many calls to incorporate the sustainability

a long period of time tend to lose their urgency. This has been particularly

agenda into any ‘reset’ of social and industrial policies in the wake of

true for climate change and in the long-ignored risks of a novel zoonotic

COVID-19. Additionally, the Russia–Ukraine conflict is a stark reminder

pandemic. The prioritization of government spending is primarily to

that world leaders and international organizations cannot afford to lose

take care of short-term problems that are within an electoral cycle, or

focus on conflict resolution and international cooperation.

the interests of those in power in more autocratic countries. Though the
longer-term risks may be appreciated, they are not prioritized.

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
challenges that are more readily actionable. For example, investment in
an integrated health data management system could both be used for
managing health system resources and real-time disease surveillance and
be turned to infectious disease management in the event of an epidemic

7. Understanding risks

322. Further, there is generally little political reward when investment in

or pandemic.

7.3 Remain vigilant to other existential risks, and
prioritize sustainability
323. In the face of a catastrophic crisis such as a pandemic, it is easy to ignore
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.
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8

TRUST AND PUBLIC MOBILIZATION

325.	 Governments must give priority to trustworthy decision-making and
access to reliable information, particularly when asking the public

trust, creating a feedback loop that reduces compliance with actions that
are aimed to benefit society overall.

to undertake difficult measures in a crisis.
326. Irrespective of the form of government and the state of economic
development, a nation cannot thrive without a cohesive approach to

8.1 Ensure trust through transparent decisionmaking and information flows

managing a crisis, which necessarily involves actions by citizens.
331. As with most crises, at the start of the pandemic important and urgent
327. Social trust and social capital – the ability of people to work together

decisions had to be made based on very limited information and data and in

for common purposes – are critical in pandemic situations and other

the face of much uncertainty. With only very crude models and incomplete

emergencies that require difficult or uncomfortable actions by citizens.

knowledge, leaders 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, that initial strategies

trustworthiness, transparency and lack of corruption, inclusiveness,

were provisional, and that responses would need to evolve as knowledge

and the provision of social infrastructure and support. High social trust

improved.

strengthens societal cohesion and fosters cooperation and resilience.
332. Although some strategies changed based on evolving knowledge of SARS328. Those countries with high social cohesion before the pandemic were able

CoV-2 biology, transmission, and disease characteristics, in many cases

to convey messages of solidarity in the face of hardship and had more

decision-making seemed less based on science than on ideology or on

success at keeping casualties low. Yet in many cases, colonial histories

public pressure or on vested economic interests. Thus, some political

and discriminatory practices towards migrants, ethnic minorities and the

leaders failed to take unpopular measures to control the spread of the

like, meant that social trust did not embrace the whole of the population.

virus within their borders, discounting science in favour of intuition, and
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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

in doing so exacerbating risks in some cases both for their own countries
329. Trust is a two-way street – governments and public health officials also

and others.

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

333. Inconsistencies and changes in strategies are almost inevitable in trying

and take sensible actions for their own safety and that of others. Overly

to manage a complex crisis. But equally, leaders need to be clear on what

paternalistic rules do not engender citizens’ faith in leaders, and can

basis their decisions are being made – either to hold fast to a particular

backfire, degrading social cohesion.

strategy or to shift its direction – and to assure the public that a broad
range of factors and inputs have been considered. Incorporating expert

330. Indeed, a lack of understanding or appreciation of the damaging effects

knowledge from a wide range of disciplines into policies and decisions

of social isolation and other measures in some cases created dissonance

from the start, including anthropological and ethnographic expertise, is

between government directives and local community perspectives about

key to understanding the social context and possible responses.

how to protect themselves from harm. Such a disconnect leads to loss of
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334. There is a general lesson here. All crises are complex and multidimensional.

338. People are much more vulnerable to misinformation when they are

While it may be difficult, it is essential that governments enhance their

fearful, as many have been throughout the pandemic. It is one of the

ability to communicate honestly about the complex trade-offs they face in

major challenges of current times to find a way to address the spread

balancing competing values and interests when making decisions in crisis.

of disinformation, particularly as new modes of digital communication

Only by such transparency can trust between citizens and government be

such as ‘deep fakes’ (manipulated videos) emerge.⁸ The evidence is sadly

sustained. This is true irrespective of the nature of government and the

very clear that eradicating disinformation is much harder than promoting

level of economic development of the country.

accurate information.

335. Moving forward, it will be important to ensure that community engagement

339. The way information spread during the pandemic underlined the critical
importance of internet companies and social media. The business
models of many online platforms massively amplify the reach and the

control efforts and not only as passive receivers of messages. Societies

frequency of messages, matching audiences to preferences, thereby

cannot be treated as homogeneous, and their diversity of views need to be

fuelling disinformation and increasing political polarization. Although

heard if there is to be an effective and cohesive societal response to crises.

some countries and some companies have made attempts to redress
this, these efforts have largely failed to stem the tide. Given the cascading
impacts of this, a more comprehensive and sustained campaign of

8.2 Mitigate misinformation and disinformation with
planning, regulation and trust

regulation is desirable as decentralized platforms for the production of
news, commentary and opinion will grow.

336. The capacity and willingness of citizens to take an critical and rational

340. Governments and the information technology sector will need to

approach to the information that they receive has been the key determinant

collaborate to find new ways to monitor and mitigate disinformation

of the effectiveness of their response to the pandemic, be it in complying

flows, while also involving citizens in learning to recognize cues and think

with social measures or in accepting vaccination. But what is considered

critically about information sources. Importantly this is not a problem

valid information, and by whom, is not straightforward. There are always

solely for HICs – it affects every society. This challenge of decentralised

unknowns and uncertainties, particularly at the onset of the crisis.

information production and its consequent implications for jurisdictional

8.Trust
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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

authority is one reason an innovative and collective approach to regulation
337. Trust in science and evidence-informed decision-making has often

is required. Another reason is that the sub-cultures imbibing this content

been compromised by the history of relationships between groups and

are as emergent and dynamic as the technology itself. This may be one of

individuals. This lack of trust impairs the response to the pandemic,

the key challenges for society in the 21st century.

facilitating responses and actions which may not be in the collective
interest but serve to strategically protect various groups or to advance

341. In the interim, it is important that governments have clear communication

the interests of particular parties. It is in these circumstances that the

strategies in place before a crisis emerges. These must focus on reliable

politicization of science grows and evidence-based decision-making is

and trusted communication, with transparency around what is known and

impaired.

not known, and how decisions are reached under evolving and uncertain
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circumstances. It is critical to explain the provisional nature of knowledge

345. In general, leadership needs to be more agile in their ability to pivot in

and that science will always be operating on the edge of uncertainty, but

response to changing knowledge and circumstances, while being fully

that it allows for corrections as new and better information comes to light.

transparent about the scientific and social basis on which their decisions
are being made.

342. Deciding whether the communicator is a politician or community leader
or a health or science expert is context specific, but trust is central to

346. This includes the way that communication approaches must adapt at

whether the messaging will be effective. While acknowledging that every

different stages of the pandemic. For instance, at the very beginning it

decision has a political dimension, overtly political messaging is far less

is often important to communicate urgently and in a way that is directive.

likely to be trusted. It is therefore important where possible to decide lines

This is not sustainable, however, as any adaptation in behaviour will need

of communication and crisis protocols in advance. Because information

dialogue and negotiation with communities, which in turn suggests

now travels faster, with greater intensity, and from wider sources to the

audience disaggregation and different communication models.
347. This relies on a clear route to accessing the range of scientific and other

343. It is also important for the science community to practise more progressive

necessary expertise. Policy-makers cannot be expected to be scientific

ways of engaging communities with a view to enhancing trust in science.

referees. Therefore, structures that support unbiased and robust evidence

Among other things this means moving away from the notion that

synthesis across the range of relevant disciplines must inform a brokerage

science communication is principally about converting perceptions and

mechanism that ensures that the scientific understanding, with all its

behaviours in an audience to an approach that is more about recognising

caveats, is continuously available to the policy and political community,

opportunities to demonstrate intention or to support mutual learning

and to society. Similarly, the brokerage mechanism must ensure the

across communities.

appropriate inputs are being gathered. The types of inputs needed will
evolve over time, as has been clear over the evolution of the pandemic.
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public, far greater attention is needed to this side of crisis management.

Some countries managed to put together structures that were effective

8.3 Adapt crisis management approach as the
situation changes

very quickly; in some cases existing mechanisms were effective; while in
others those structures didn’t work for a variety of reasons. The ability
to be agile and pivot rapidly out of existing structures is critical if new

344. Crisis management strategies must evolve as the situation does.

and different types of input are needed. Because the circumstances of

While the system must involve the whole of government from the start,

any emergency are unique, the concept of constructively challenging

responsibilities will likely change throughout the crisis, as will the nature

decisions through ‘red teaming’ advice by fully informed experts who are

of expertise that will be required. Leaders need to be open to new ideas

not directly manging the crisis has much merit.

and new strategies throughout the duration of any crisis event.
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8.4 Change definitions of success: beware the
rhetorical power of numbers

351. As the pandemic unfolds and the many long-term echoes detailed in
Part 1 become evident, new measures of success will be needed, beyond
conventional measures of morbidity and mortality. The multiple impacts

348. Political leaders have been challenged to convey acceptable measures

on societies need to be considered, from the capacity of the health

of ‘success’, which are still largely focused on cases and deaths. Few

system to cope, to education deficits, human rights and social protection,

have articulated what success means over the longer term, across other

inequalities and impacts on vulnerable populations (aged, youth, women)

domains, let alone decided on a strategy to achieve it.

and economic wellbeing, as well as the wider range of inter-country and
regional, gender, age and national/ethnic inequalities that have deepened.

349. Epidemiological models have been useful to think about the possible

Merely citing case numbers and deaths as a measure of long-term success

trajectories of the pandemic, but they generally cannot consider complex

will not convey the range of impacts that will really matter to citizens as

consequences. Over-reliance on such models as the principal evidence

they struggle to rebuild and move forward.

public respond to numbers derived from models, which tend to stick in the
mind as ‘truth’, when often they are only very rough estimates based on
uncertain 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 used to generate fear and thus
wield power over a nervous population. Given their overall importance
and their use in near real-time conditions, they should be subject at least
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for decision-making can be counterproductive, and even dangerous in
some circumstances. It is critical to consider how decision-makers and the

to informal but independent peer review.
350. Similarly, too many countries apparently took comfort in measuring
preparedness using composite indices such as the Global Health Security
Index (GHSI).⁹ Such indices can be highly misleading. In late 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 systems to 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
by those nations who ranked highly.
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9

THE ROLE OF SCIENCE DIPLOMACY

352.	 Science collaboration and diplomacy need to be prioritized in times

9.1 Invest in R&D for public good and benefit sharing

of peace, so that research can be promptly and equitably mobilized
in a crisis.

356. New and effective tools for global governance are required to support
R&D in areas that generate global public goods such as medicines and

353. It has been said that science has never been more on display than in

vaccines. These have long been sought but have not been effectively

response to COVID-19. Indeed, international science collaborations

implemented on a global scale. For such a system to be politically and

involving both the public and private sectors have brought about truly

financially sustainable, it will require both fair contributions from all, and

remarkable progress in vaccine development, which has enabled some

fair benefit-sharing for all.

control over viral spread. It is clear this effort must continue and expand
beyond vaccines.

357. While there is an obvious need for a fair return on investment for those
private sector companies supporting the R&D, this should not foster
monopolistic control. There is a need to consider that their progress

this and other global challenges is generally not in dispute. But there are

is always partially supported by public good science – rapid vaccine

lessons to learn from this pandemic on how scientific collaborations can

development would not have been possible without the immense public-

be rallied to support crisis management of different kinds.

sector investment in biomedical research over recent decades. Yet the
economic benefits of these developments have remained in the hands of

355. It will be essential to address the imbalance in global spending on R&D and

the private sector companies.

innovation, which is occurring overwhelmingly in high- and upper-middleincome countries. Even where research is conducted in LMICs, too much

358. It is critical to find a way to get beyond the inevitability that HICs, where

of it is not led from that country but from a Northern funder that sets the

most advanced R&D occurs, will always have far greater access to needed

research agenda. Given that local knowledge and context is indispensable

therapeutics and diagnostics, even though many zoonoses first arise in

for knowledge to be applied in crisis situations, the LMIC community

low-income environments. Better global instruments to support vaccine

needs to be adequately engaged in the global scientific endeavour, not

development and scalable manufacturing capacities, as well as cheap

only about information exchange and access to technology, but also

and rapid testing technologies and diagnostic infrastructure in LMICs

decision-making and prioritization. The unequal access to vaccines and

are clearly needed.

9. The role of science diplomacy

354. The central role of science, technology, and innovation in responding to

therapeutics has 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.

359. 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.
360. Governments and the private sector should develop a framework agreement
whereby research and development 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.
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361. The private sector has expertise in management and logistics that is an
important resource to help societies in crises, and governments need to

young scientists or those from minoritized communities are discriminated
against in the current approach to open science.

consider how best to ensure constructive partnerships can be rapidly
developed in such situations.

364. Global principles need to be developed to allow open science to
flourish while ensuring that quality control through peer review, ethical
confidentiality and appropriate intellectual property development can

9.2 Ensure the recognition of the work of scientists in
LMICs

be assured. Such work requires collective action by the science policy
community, funders, agencies such as the United Nations Educational,
Scientific and Cultural Organization (UNESCO), the international science
community through the ISC and similar bodies, and partnership with the

strains, including in low-income countries where new pathogens often

World Intellectual Property Organization and other bodies to review how

emerge. Yet little attention has been paid to where and by whom pathogen-

open science and intellectual property protection can coevolve.

and pandemic-related research, data or knowledge is produced. Not only
do scientists in LMICs too often fail to receive credit for their work, but

365. At the same time much must be done to ensure more effective data

their countries also often draw the short straw when it comes to benefiting

linkages, data curation and data sharing, and that too has a cost that is

from the outcome of the research, and in fact may suffer restrictions and

inadequately met through current science funding systems.

ostracization from being seen as the source of a pandemic pathogen.
This clearly needs to change. There is too much hubris exhibited by the
science community including funders and publishers of the Global North
regarding science in the Global South. The need for new arrangements to
better support South–South and South–North partnerships in all aspects

9. The role of science diplomacy

362. Scientists around the world have worked at pace to identify pathogen

of science is critical.

9.3 Support further developments in open science
363. 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 science has a cost that must be met, and further progress on
the ongoing evolution of science publishing to support open access is
needed (International Science Council, 2021). There is growing concern
for instance, that low-income countries, less wealthy universities, and
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10

SCIENCE ADVICE AND RESILIENCE BUILDING

366.	 Ensure broad capacities in science advice, evidence synthesis and
brokerage.

370. While ad hoc advisory mechanisms were developed in many countries
during the pandemic, having pre-existing mechanisms in place has
considerable value, not just for emergency management but also for

367. Many of the problems that the public, political leaders and decision-makers

assisting on broader aspects of policy development. There is scarcely a

encountered in trying to manage the pandemic were related to how they

sector of policy-making in which robust evidence synthesis and brokerage

sought and interpreted expert advice. In the process, in some societies,

could not assist. This applies at both the national and international levels.

science has been politicized and alternatively used as a shield (“we are
following the science” when the decisions were overtly political) or dismissed
as irrelevant or elitist. How well countries did in accepting uncomfortable
their political cycle and how near or far they were from an election.
371. Ensuring a strong bridge between evidence and decision-making requires
368. Regardless of this, we need to recognize that science advice is never free of

investment in skilled knowledge synthesis in addition to knowledge

values, and politics inevitably infuses nearly every decision a government

production, such that accessible advice is available to decision-makers

makes. While it is not possible to divorce science advice completely from

in a timely fashion and can also be understood by the public. This can help

the political process, where it is as independent as possible, it is more

ensure that the trade-offs and risks associated with their decisions are

likely to be trusted and accepted by the public. The complexity of possible

explained to citizens in a transparent manner.

pandemic responses has shown the shortcomings of giving primacy to
medical and epidemiological knowledge without considering social

372. It is important that a system exists pre-emptively to accumulate and

and cultural dimensions. There is a need for transparent pluralistic and

synthesize the evidence. Because of the complexity of the pandemic and

interdisciplinary inputs from the outset and throughout decision-making

its reach into every aspect of policy-making it is important that no singular

processes. Yet in many cases the focus on information relating to public

discipline claims ownership of the advice proffered. Often a national

health and epidemiology was at the expense of other inputs, producing

academy has a central role in evidence synthesis. Unfortunately, however,

both a narrow approach and poor implementation.

10. Science advice and resilience building

science advice and acting upon it depended to some extent on the timing of

10.1 Invest in an effective array of evidence synthesis
and brokerage capabilities

many low-income countries have not established national academies or
equivalent bodies.

369. Although the role of science advice in emergencies is well recognized, the
best means to obtain it are not always well understood. In many countries,

373. Modelling in isolation cannot and should not replace a more complete

a lack of formal government science advice processes hinders their

assessment. A well-performing science advisory ecosystem would ensure

capacity to rapidly address crises that have large and evolving scientific

multiple disciplinary inputs into evidence synthesis, even in an emergency.

components, such as pandemics. While there are very many ways in

Decisions based on limited types of evidence, such as over-reliance on

which science advice may operate, which will be designed differently in

numbers and models, should be avoided where possible. Social and

different cultural, constitutional and historical contexts, it is important

behavioural science can contribute explicit caveats about the flow-on

that processes exist in all jurisdictions to evaluate and synthesize complex

effects of the behaviours that could influence the veracity of the models,

scientific information, and to communicate that to the policy-maker in an

and thus the impacts of decisions based on them.

unbiased manner – a process known as brokerage.
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374. The role of science advice is to provide a summary of what is known and

378. Surveys suggest that the WHO was less than optimally responsive in the

not known, including the associated uncertainties, to policy-makers and

early stages of the pandemic and, as is discussed below, a strengthened

to society at large. Such advice should also identify the key implications

support system is needed within the multilateral community to assist

of any decision made, but ultimately all decisions must include value

countries seeking expert input under both emergency and non-emergency

judgements that properly lie with the policy and political community.

situations. Agencies such as the UNDP, the World Bank and development
banks need to prioritize the development of science advisory processes,

375. Effective brokerage that ensures good understanding by decision-makers

as they will have broad impacts for national development.

in real time is likely to be informal, rather than through formal reporting
mechanisms. However, to the extent possible, the basis of advice should
formal science advisory mechanism, and that can create problems if policy-

10.3 Plan for science communication, science literacy
and ‘risk listening’

makers are expected to referee contested advice. A well-developed science
advisory system can address how a plurality of views is transmitted.

379. For both decision-makers and the public, a level of science literacy
(understanding probability, risks, and cost–benefit concepts) is necessary

376. No science advisory mechanism can possibly cover every potential emergency

to understand COVID-19 data and the rationale behind public health and

pre-emptively, but they must be able to reach out to the appropriate

other measures. Risk assessments can be difficult to understand and

components of the science system, either domestically or internationally, at

easily denied or misunderstood. Risk advice, like other forms of advice, is

very short notice. One of the advantages of a pre-existing science advisory

not for the purpose of advancing the interests of the communicator, but to

ecosystem is that informal linkages can be virtually instantaneous. Such

assist the listener (the public or the policy-maker) in making choices. Often

relationships proved to be very useful in the early stages of the pandemic.

these choices involve trade-offs and investments the policy-maker would
prefer not to make, and which may be politically difficult. The scientific and
expert community needs to reflect on how to improve risk communication,

10.2 Build capacity and support advice sharing with
low-income countries

so it is better ‘heard’ in this context.

10. Science advice and resilience building

also be available in the public domain. Not every scientist can be part of a

380. Advisors and scientists need to consider how to express uncertainty, and
377. Core to effective science advice and its uptake is that the advice is given

how the policy audience is likely to respond, given the need to balance

in context. This requires locally developed science advice ecosystems,

scientific rigour with urgency during a crisis, and the fact that the science

the heart of which is a community of experts, generally found either in

is likely to be uncertain and evolving. This is also true of communicating

universities or government laboratories. Those communities may be

technical information and risk assessments to the public. A coherent

very small in the lowest-income countries, obliging them to rely heavily

and transparent link between the evidence, the advice, the range of

on international information and contacts. Open science systems help,

considerations and the voice of a trusted communicator is critical.

but direct person-to-person or institution-to-institution advice is more
responsive. This suggests a role of a science advisor who is linked to the
global science advice community and of national academies.
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381. Underpinning this is support for improved science literacy prior to crises,

384. Additionally, the UN needs a structured way of reaching out to the global

providing the public with a better understanding of the nature of science

science and engineering community beyond individual member state

and how conclusions reached can evolve and change, and that there will

inputs. In this regard, the recommendation of the UN Secretary-General’s

always be uncertainties and caveats.

2021 report, Our Common Agenda (United Nations, 2021b), for a new UN
Science Advisory Board is welcomed. However, this must not simply be

382. Importantly, there is a need to understand the interplay between the

a replication of the past transient experiment which operated through

communication of the relevant data and science on the one hand, and the

UNESCO, which was not resourced and did not have a clear mandate.
Rather, it must link directly between the UN system as a whole and the

on the other. They are distinctive matters given that all policy decisions

science community. Such a committee could also assist in integrating

extend beyond purely evidence-based considerations. It is insufficient

individual UN agency expert inputs.

for a politician to state ‘we are just following the science’ when in most
cases other considerations are in play. These other considerations should

385. Importantly, decisions in the multilateral system are largely made by

be communicated so that the public understands the basis of decisions

diplomats representing member states’ interests. It is therefore important

made. Otherwise, there is a risk that the science becomes politicized and

that domestic science advisory systems develop strong relationships with

distrusted. This has important ramifications for how future risks can be

their ministries of foreign affairs.

communicated and managed.

10.4 Establish a UN Science Advisory Board
383. As is discussed below, there is a large role for multilateral cooperation
in any emergency, including the ongoing crisis of climate change and
global sustainability. But currently the global policy community does

10. Science advice and resilience building

communication of the societal and governmental responses to the science

not have a coherent means to gather input from the science community.
Some agencies such as the United Nations Environment Programme
and the WHO have well-established expert input mechanisms, but these
are separate and siloed from each other, have no effective way of being
integrated and do not feed into the UN system as a whole. Further, very
few emergencies stay solely linked to a single UN agency. While each
may pick up and focus on elements that fall within its domain, integrating
science to ensure a comprehensive and well-understood response is
currently not possible.
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11

MULTILATERAL SYSTEM REFORM

386.	 Reform the multilateral system to enhance international cooperation
and regional responsiveness before and during crises.

391. Building support for multilateralism will therefore require a careful balance
between commitment to global mechanisms and responsibility to citizens.
Support will be based on results rather than seeing multilateralism as a

387. Given the widespread impact of COVID-19, the world will struggle to cope

global good, despite the pandemic having amply demonstrated how the

with another catastrophe, and yet one is already unfolding in Eastern

failure of states to work together has had serious impacts on ordinary

Europe. The pandemic continues to ravage economies around the world,

citizens.

and in the case of Russia and Ukraine, tensions between governments
have moved beyond rhetorical battles to actual combat. More than ever, we
need robust intergovernmental institutions, just when they are in a state
of decline, and when nationalism has dominated over global cooperation.

11.1 Address structural weaknesses in the WHO and
other multilateral stakeholders
392. Even at the most obvious level the multilateral system was found wanting.

in this pandemic, such as prior underinvestment in health systems, the

Neither the Security Council nor the General Assembly gave sufficient

global response and preparedness for future pandemics and other risks

urgency to the pandemic. Geopolitical interests clearly delayed part of

could be undermined. Governments in HICs could turn their attention

the early WHO response. The COVAX and ACTA-A mechanisms were slow

inward – thereby ignoring the economic and other interdependencies with

to ramp up and under-delivered on many promises. This suggests that

low-income countries (and other HICs). The need for nations to consider

profound and widespread reforms are required, ranging from matters of

their own citizens is lowering the level of priority given to achieving Agenda

governance and authority to those of financing.

2030, including addressing climate change, and other risks to the global
commons.

393. The review by the Independent Panel for Pandemic Preparedness and
Response10 drew attention to many issues relating to the ability of the

389. Yet at the same time, the scientific communities have come together

WHO to respond effectively, and a year after its report was released, little

to produce remarkable results in terms of vaccine and therapeutic

progress has been made. Problems with early notification of pandemic risk,

development. Never has the success of this cooperation involving both

data sharing, expertise sharing, and inspection and adequacy of facilities

the public and private sector been so critical. COVID-19 has clearly shown

to support a global response were all highlighted. The fundamental

that preventing the emergence and spread of infectious disease should

weakness of the WHO – an over-reliance on voluntary contributions and

be considered a global public good. The same must extend to the broader

donations, which influence its agenda – has been well identified, but there

agenda.

appears to be little enthusiasm for substantive reform. These are lessons
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388. There is now a risk that as nations seek to address their domestic failings

that must be responded to with urgency by the global community and
390. Concerningly, the prevailing nationalist and populist framing argues that

extrapolated to other contexts and risks.

international cooperation represents a sacrifice of national interests.
Protectionist policies for rebuilding economies are unlikely to prioritize

394. Crucially there remains a structural inability to reconcile competing

global health, and cooperative climate action is also likely to suffer, if

and mutually exclusive positions of the WHO member states: this is as

divergent trajectories create further barriers for cooperation.

debilitating as the current funding challenges.
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395. Of all the conventions related to conflict, the Biological Weapons

countries, and regulation that considers global equity in distribution during

Convention remains the only one without any scientific or inspection

crises. Critically, attention must also be paid to ensuring capacity and

regime to support it. Despite previous leakages of biological material

logistics to distribute and administer vaccines within these countries, and

from research laboratories, there remains no international consensus on

minimize corruption, so that vaccines are used effectively and not wasted.

regulation and registration of biosecurity facilities.

11.2 Establish multiple coordinated processes

11.3 Support the role of civil society and the private
sector in reducing social deficits

396. Processes need to be established to mobilize the wider national, regional

400. The Bill & Melinda Gates Foundation played a critical role in the development

and international community at earlier stages of a crisis.

of GAVI, the Vaccine Alliance, some 20 years ago; an initiative that is now
much of the impetus and support for the development of COVAX, which has

its structure and functions are now more than 70 years old and designed

made critical contributions, although not at the scale and speed needed.

for a very different world. Even at the outset its structure was somewhat

The collaboration between academia and the private sector, often with

predetermined by the prior existence of two regional bodies. The WHO

government support, led to the unprecedented development of vaccines

is largely a technical agency, but its governance is heavily determined

within 12 months, which have been core to controlling the acute phase

in the political sphere. This limits its responsiveness. Its mandate is

of the pandemic. Many NGOs operating at local and regional levels have

broad, perhaps too broad, as evidenced by the emergence of a distinct

supported actions in social and other domains where deficits appeared

UN agency to deal with HIV/AIDS. Because of its structure and its reliance

in distribution and access. This level of cooperation is to be applauded,

on voluntary subscriptions and donations, its agenda is not well balanced.

but this should not absolve the international community, especially the

The East African Ebola crisis of 2015 highlighted the risks of disconnect

policy and diplomatic community, from looking to address the deficits that

between regional offices and WHO-central.

have become obvious. Much more is still needed to change the trajectory
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supported by many governments and by the private sector. GAVI provided
397. With respect to pandemics the WHO remains the core global agency. But

towards a positive long-term scenario.
398. Despite the identified weaknesses within the current arrangements,
reform appears remote, and discussion has been dominated by political
rather than technical considerations. Nonetheless, the logic for more rapid
reform is compelling.

11.4 Improve international agreements in view of
COVID-19 responses

399. A major focus needs to be on building and maintaining supply security for

401. The formal international mechanisms for addressing infectious disease

vaccines in critically underserved regions. Failures of COVAX need to be

have a long history based on the International Health Regulations (IHR)

addressed, but beyond that, a coordinated process is needed to promote

first developed in the 19th century in a very different world to deal with

vaccine and therapeutic innovation for the longer term, encompassing

quarantine from ships carrying passengers with a specified set of diseases.

technical, production and quality-control capacities in low-income

Their prime purpose beyond public health was to ensure that trade was
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not inappropriately disrupted. They were last revised in 2005 prior to

medical and public health supply-line security and technology access

experiences of Ebola, and certainly prior to the extraordinary progress in

(including vaccines and therapeutics) for all countries. Funding remains

molecular science that enabled the world to address COVID-19.

problematic, and the global costs of the pandemic should highlight why
the global community must take investment in pandemic protection and

402. Worryingly, the current version of the IHRs contains a process that makes

in creating a more effective WHO as a priority.

rapid revision impossible. The regulations are clearly outdated and
were found to be inadequate in multiple ways in the early stages of the

405. These are not easy matters. While the logic is compelling, geopolitical

COVID-19 outbreak. The issues that emerged include the need for a better

realities, including the challenges of passing agreements in polarized

surveillance system, more rapid reporting of a suspected new zoonosis,

domestic political systems, limit many solutions. The failure to have a

immediate sharing of biological material and genetic sequence data,

scientific regime that includes consideration of anthropogenic biological

the availability of expert assistance, inspection capacities and clinical,

risk, in the form of research laboratories or biological warfare developments
is another consideration. The Biological Weapons Convention does not

alerting were based on a world that wasn’t as instantly globalized as it is

have a robust scientific support and inspection regime, despite many

now, and this needs to be reviewed. Another example is travel bans, which

years of discussion confounded by issues such as those of technology

are specifically discouraged in the IHRs, but proved to be critical in early

transfer and access. These matters are now largely moot given progress

management of COVID-19 in many countries. Consideration should be

in molecular biology and its broad accessibility, which was not the case

given to a ‘One Health’ approach that does not distinguish between the

when the Convention was first drafted.

source or target of the pathogen – be it plant, animal or human. Similarly,
a Richter scale approach to alerting public health crises could allow for a
more pragmatic and flexible response to evolving emergencies.

406. But 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 need reference to

403. Whether amendment of the IHRs alone is sufficient is a matter for diplomats,
given the difficulties of achieving a new international instrument in the
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epidemiological and biological data sharing. The processes of global

the Nagoya Protocol on Access and Benefit Sharing (Secretariat of the
Convention on Biological Diversity, 2011).

current context. However after the Chernobyl nuclear incident of 1986,
new international agreements and surveillance, inspection and assistance
mechanisms were reached very quickly including establishment of a new
agency, the Preparatory Commission for the Comprehensive NuclearTest-Ban Treaty Organization in Vienna. However, the IHRs do have the
standing equivalent to any other instrument in international law.
404. Perhaps it is possible to get beyond the IHRs to develop an international
instrument (e.g. a treaty or convention) that addresses broader issues of
pandemic responses. Critically, this must include financial commitments
to support research, surveillance, expert advice, mutual assistance,
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12

INVEST IN LEARNING

407.	 Increase the capacity for policy learning at local, regional, national

412. There is a need to take human behaviour more into consideration in crises

and international levels.

when broad societal cooperation is needed. This involves understanding
those factors that lead people to ignore evidence of risk, to lack of

408. Pandemics, like other disasters such as wars, are ultimately exacerbated

cooperation and to distrust, and recognizing that non-perfect compliance

and perpetuated by humans, even if they have a natural or biological

is a ‘normal’ case. Much is known from the fields of sociology and

origin. They happen randomly, but we need to understand the role people

anthropology of disasters, but was not generally taken into consideration

play, and how our decisions and actions can serve to either mitigate or

as ‘science’ during the pandemic.

exacerbate their effects. The greater population density bringing wildlife
and humans into closer contact, the growth in animal husbandry, the

413.

From an international perspective, inquiries such as that conducted by

continued access to bush meat, the use of wet markets and greater

the Independent Panel for Pandemic Preparedness and Response11 have

mobility of humans are all factors that have played a role in this and prior

already highlighted critical areas where reform is needed.

zoonotic outbreaks.

researchers, learning what precipitated the event and what went wrong
in response is more meaningful than knowing what was done right.
Inquiries 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.

12. Invest in learning

409. For policy-makers, politicians, diplomats, science advisors and

410. 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 to 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.
411.

For this pandemic, and to respond to future ones, studies of 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.
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13. CONCLUSION

the weaknesses in governance and cooperation with the multilateral
system, both within the domain of pandemic and crisis management,
and in ensuring equitable global access to effective protections and

414. The pandemic is not yet over. Beyond the acute phase, which the world

interventions. If we are to deal with the emergence of a more virulent

has experienced over the past two years, we continue to face ongoing

variant or another pandemic, or indeed to address the challenges of

infections, morbidity and mortality around the world. SARS-CoV-2 has

climate change and other existential threats, we must reflect on how the

only recently been transmitted to the human species, and we can assume

multilateral system can reform to operate more effectively for the global

the virus will continue to evolve. It is circulating in wild and domestic

good. There is little to take comfort from in how the multilateral system

animals, and there is evidence that human-to-animal and animal-to-

performed over the past two years.

human transfer is associated with a greater risk of mutation. Further, the
large population of immunocompromised and unvaccinated people adds

418. The way COVID-19 has been managed around the world, with varying
levels (and sometimes differing definitions) of success and failure, has

the virus will become endemic, with the potential for episodic mutations

provided some important lessons for the ongoing management of the

to more virulent forms, and there will be an ongoing need for updated

pandemic, as well as future pandemics and other crises. It has shown

vaccines until vaccinology develops more universal protection.

how essential it is to ensure pluralistic inputs into both crisis and postcrisis management, and to be open to different types of inputs as the

415. The scenarios described illustrate how different decisions by national and

pandemic evolves. Decisions and actions – both taken and planned – must

international actors will affect long-term outcomes. Several actions and

be scrutinized in the contexts of cascading risks, complex feedback loops

recommendations discussed would shift the current trajectory towards

and multiple trade-offs. It is unwise to assume that the pandemic itself is

a more optimistic scenario, and away from the possibility of worsening

winding down simply because public health restrictions are being removed

consequences and greater division, inequality and suffering.

in many countries. Even if new variants of concern do not emerge, there

13. Conclusion

to the opportunities for ongoing mutations. In this context we can assume

are many ongoing consequences that will require active governmental
416. Clearly the COVID-19 pandemic is not just a public health disaster. It affects

intervention for years.

all parts of society, with consequences for people’s physical, emotional
and economic wellbeing, and their sense of autonomy and security.

419. This report is the result of cooperation by the international science,

For example, youth around the world have been profoundly affected

policy and diplomatic communities in gathering and sharing ideas and

by disruptions to their education, with flow-on effects on their social

knowledge across a broad range of domains.

and emotional growth, and even their sense of purpose. Nationally and
internationally, the impacts on economic activity, trade and geopolitics,

420. In Part 1 we detailed and illustrated how the pandemic has influenced

and trust in governance within and between nation states, are severe and

every aspect of domestic and global policy-making, and that it has an

wide-ranging.

impact on every domain of the human endeavour. It shows the intertwined
connectedness of decisions in one policy domain to outcomes across

417.

While the pandemic has highlighted the value of global scientific

many others, and how wrong decisions or lack of action may lead to very

cooperation across the public and private sectors, it has also revealed

different long-term scenarios.
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421. In Part 2 we have pulled out and highlighted the most important

426. Changing the trajectory of this pandemic towards better longer-term

generalizable lessons and policy implications for either national or

outcomes requires us to recognize what has been achieved and to build

multilateral action. It is neither possible nor appropriate to contextualize

from that, while acknowledging that much more can be done across broad

and comment on every aspect of the consequences of the pandemic for

dimensions, both nationally and globally, to achieve better outcomes for

an individual country or community. The tools illustrated in Part 1 give

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

policy-makers a framework to do so for themselves.

inevitable next crisis.

422. The key lessons are, nonetheless, very clear. Even if the acute phase of
the pandemic is winding towards an end in those countries with high
vaccination rates, the risks will remain high while many in the world do
not have access to an effective vaccine. New variants may yet emerge,
and vigilance and ongoing vaccine and therapeutic development remain
essential.

must recognize that the pandemic’s myriad impacts will not be resolved
quickly. They must not pretend that the crisis is over just because mortality
is reduced. For many citizens there will be many years of difficulties and
challenges ahead.

13. Conclusion

423. There is no policy domain that remains unaffected, and governments

424. 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.
425. Finding ways to address the politicization of science and the impacts of
disinformation is critical. All countries need to develop or strengthen their
science advice ecosystems, and the UN must develop a more integrated
and effective approach to enable science in all its forms and domains to
contribute to protecting societies from major risks. As science has shown,
when we cooperate for a common goal, challenges can be overcome.
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14. GLOSSARY

Definition of key terms
‘Clocks’
Clocks describe a policy dimension and the timeframe at which the

Acronyms

outcomes of interest manifest. This conveys the realization that different

ACT-A 	������������������ Access to COVID-19 Tools Accelerator (Global Collaboration
to Accelerate the Development, Production and Equitable
Access to New COVID-19 diagnostics, therapeutics and
vaccines)
COVAX 	�������������� COVID-19 Vaccines Global Access
COVID-19 	���������� Coronavirus disease first recognized in 2019. The disease
caused by SARS-CoV-2.

HICs 	�������������������� High-income countries
IHR 	���������������������� International Health Regulations
ISC 	���������������������� International Science Council
LMICs 	������������������ Low- and middle-income countries
NGO 	�������������������� Non-governmental organization
SARS-CoV-2 	������ Severe acute respiratory syndrome coronavirus 2, the virus
that causes COVID-19.
UN 	������������������������ United Nations
UN SDGs	�������������� United Nations Sustainable Development Goals
UNDP	�������������������� United Nations Development Programme
UNDRR	���������������� United Nations Office for Disaster Risk Reduction
UNESCO	��������������� United Nations Educational, Scientific and Cultural
Organization
WHO 	��������������������� World Health Organization

report examines seven clocks (health, social, national governance,
economics, global governance, environment, and science and
technology).
Collaboration Plus scenario
Optimistic plausible case for the development of the pandemic over a
5-year window
Continuity scenario
Most likely case for the development of the pandemic over a 5-year
window
Missed Recovery scenario
Pessimistic plausible case for the development of the pandemic over a
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GHSI 	������������������ Global Health Security Index

parts of the global system change and evolve at different speeds and
across different timeframes, all while interacting with each other. This

5-year window
Outcome domains
Outcome domains describe the broad range of impacts of the pandemic
on society. These domains are the State of COVID-19 health, the State
of population health (non-COVID), the level of social wellbeing, level of
inequality, the economy, the sustainability agenda, and the impact on
future existential threats.
Policy dimension
‘Policy’ describes a collection of actions and values, as well as the
framing of events and current societal circumstances.
Vectors of uncertainty
Vectors of uncertainty are a multitude of interacting drivers that
influence outcomes, typically identified within dimensions of policy.
These are uncertain because of the way that they interact, the
unknowability of external events, and variations in the development and
implementation of policy.
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15. APPENDICES
I.	

Vectors of uncertainty

Environ-

Cascading risks of other disasters

mental

Environmental degradation
Food, water and sanitation
Prioritization of One Health Initiative

CLOCK

VECTORS OF UNCERTAINTY

Health

Emerging viral variants of concern and surveillance systems

Science and Crisis and disaster science

Global access to antivirals

technology

Prioritization of SDGs and climate emergency

Global access to effective vaccines

Economics

Open science policies

Global access to other essential health goods

R&D approach to managing epidemics

Health system capacity/resilience

Science education

Public health and social measures

Spread of misinformation and disinformation

State of mental health

National

Engagement of the private sector

Educational attainment

governance

Government capacity and resources (including subnational)

Employment structure

Level of social unrest

Participation in social networks and community organizations

Level of State involvement in response to pandemic

Policies targeting inequalities

Multisectoral coordination

Provision of care services

National biosecurity and disaster preparedness

Social protection measures

Politicization of COVID response

Violence or discrimination

Science-informed policy and communication

Commodity price changes

Social capital/trust in government

Employment demanding growth
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Social

Data management

Type of government in power (ideology)

Extent of global trade disruption

Global

Effective regional mechanisms

Global tax system changes

governance

Engagement of the private sector

Level of inflation

Financing mechanisms for essential goods

LMIC access to global capital markets

Geopolitical opportunism

Private investment (including green investment)

Global biosecurity/disaster preparedness

Rising interest rates

Migration and freedom of movement

Size of stimulus packages

Multi-/bilateral cooperation
Multisectoral coordination
State of multilateral institutions (authority)
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