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Chapter 1 )
Multi-Disciplinary Perspectives e
on Systemic Risk and Resilience

in the Time of COVID-19

Benjamin D. Trump, Jesse M. Keenan, and Igor Linkov

Abstract The novel coronavirus (COVID-19) has had sweeping consequences
upon global societies, public health, and economies. It stubbornly persisted and
spread throughout 2020, despite a range of policy and social response strategies
from frontline global public health institutions and countries alike. Consequences of
such policy responses will persist for years and even decades, reshaping both
government practices and social behaviors. The responses and impacts from
COVID will shape and influence the global order for collective responses to
everything from public health issues to climate change. However, questions abound
regarding how the public and private sectors might best anticipate similarly situated
systemic risks and position society to better recover from and adapt to the “new
normal” associated with rapid global change.

Keywords Systemic risk -+ COVID-19 supply chains - Supply-chain manage-
ment - Supra-systems - Resilience during COVID-19

1.1 Covid-19

The COVID-19 crisis is both unique and far more complex in its acute and dis-
ruptive capacity than prior international crises and emergencies, such as the Global
Financial Crisis (2007-2009) or, from a global perspective, any war since World
War II. Specifically, its disruptive potential is not due to underlying failures of
markets or hotly contested battlefields and military objectives. Instead, it is a public
health crisis that has inspired governments to gradually decrease and even shut
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down major sectors of economic and social life in order to prevent and control the
rate of infection so as to manage an infected population at levels within peak public
health capacity. Beginning as an exogenous shock via rapid global contagion,
COVID has had far-reaching effects as national and international policies to limit
and control infection have cascaded to affect other interconnected systems that have
triggered a multitude of crises—ranging from energy and fossil fuels; to unem-
ployment and housing; to supply chain management and continuity; and, to even
the very nature of international relations and multilateral coordination. Further,
bottom-up responses by individuals and communities strengthen the feedback loops
that characterize our highly interconnected world, creating a multitude of common
(s) problems as individuals prioritize, to differing and occasionally combative
degrees, personal liberty, protection of personal and household health, improvement
of one’s financial position, and various other drivers of opinion and action.

Likewise, several factors make the impacts of COVID-19 so immediate and
sweeping: (i) the sensitivity associated with the extreme levels of interconnection
between various societal systems; and (ii) the exposures associated with—in-
creasingly efficient yet brittle—global systems designed to eliminate redundancy in
order to maximize a largely unregulated return-on-investment among global mar-
kets and investors. In this sense, the globalization of transnational economies has
come at the cost of internal domestic capacity that offers redundancy in times of
crisis. As such, societal and economic systems are increasingly interdependent upon
one another, generating feedback loops where a disruption to certain systems (e.g.,
industrial and manufacturing activity in the People’s Republic of China) can trigger
indirect yet considerable losses or perturbations to seemingly unrelated systems
(e.g., international fossil fuel markets and energy policy between the Russian
Federation, Saudi Arabia, and the United States). At the same time, a drive for
hyper-efficient markets helps reduce waste or resource/product redundancies in a
manner that allows a nation to focus upon a limited subset of goods, services, or
raw materials as its primary mode of economic competition. Yet, more funda-
mentally, it also leaves a country vulnerable to shortages in various products or
materials in the event of supply chainsupply chain disruptions such as those gen-
erated by COVID-19.

As countries navigate through and beyond the pandemic crisis, significant dis-
cussion is raised on how to recover and adapt economic and social systems in the
disruptive aftermath of COVID-19. Generally, these discussions fall into two
general lines of inquiry: (i) how do we preserve, recover, and improve local
economies from a sudden and unpredictable demand shock (e.g., in the form of a
mandated reduction of economic activity); and, (i) how do we adapt socioeco-
nomic systems to prevent and/or mitigate future disruptions, effectively preserving
normatively positive national and local economic systems?

The answers to the inquiries require policymakers to address the fragility of
hyper-efficient supply chain systems and their lack of bottom-up resilience capac-
ities. At present, many policy solutions are possible to address these challenges.
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Some will lead to robust economic recoveries and improved resilience within local
economies, while others will seek options that do not address the underlying sys-
temic vulnerabilities that have contributed to the multitude of economic and social
crises at present. Most troubling is that it is neither obvious nor easy to discern
which path specific strategies may be most effective. However, one fact has become
abundantly clear given a year of experience in pandemic response—it is critically
important to prioritize and imbed the philosophy and practice of resilience within
critical systems that underpin major facets of modern life. To fully understand the
nature of resilience, one must first understand the emergent and dynamic parameters
of systemic risk.

1.2 Systemic Risk

Immediately after the declaration of a global pandemic in early 2020, the rush to
halt the spread of disease soon spiraled into a multitude of tangential crises,
including crises associated with human health and health care delivery systems;
supply chain management and continuity; labor market participation; debt, equity
and currency market performance and stability; consumer and commercial demand;
and housing. In the earliest months of the pandemic, many governments addressed
one or more of these issues through dedicated responses, including fiscal stimulus
and asset purchasing to preserve jobs, backstop liquidity, and stabilize housing
markets, among other policies and investments. However, for the most part, these
efforts generally prioritized the preservation and stability of existing societal and
economic systems. These efforts were not strategically designed to drive recovery
or to support expanded models of economic growth.

Many economic markets and corresponding globalized systems of production
and distribution were designed for maximum value extraction through efficient and
lean operations. To add complexity, such systems are often further shaped by:
(i) the increasing digitalization of national and local economies among networks of
producers, distributors and consumers; and (ii) national responses to financial crises
in recent decades, much of which favored top-down interventions to protect and
preserve market-critical firms in various sectors (i.e., too big to fail).

At present, a lack of income and commercial spending is weighing down
economies, making it difficult for individuals and families to pay a variety of debts
(e.g., housing, educational, commercial) or to fully participate in the commercial
exchange of goods and services. The net losses associated with the ossification of
socioeconomic life are nonlinear and exacerbated by the very same systems that
COVID-19 disrupted, contributing to rapid and substantial economic losses to
household wealth, local businesses, and local and national tax revenue. In prior
financial crises, often defined by valuation bubbles within one asset class or an-
other, systemic risk manifested in the freezing of credit impacting the supply of
good and services. However, with COVID-19, there are dual constraints on supply
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and demand. Therefore, supra-systems associated with entire sectors and national
economies are facing multiple shocks and stresses from both system and
sub-systemic constraints on the multi-directional flow of capital. In prior financial
crises, the goal was to limit the contagion of perceived and actual losses to
sub-systemic levels (Fig. 1.1).

Recovery-minded strategies in a post-COVID-19 world must include a tandem
of top-down and bottom-up strategies that preserve global trade and exchange while
also providing national and local communities with a measure of slack to accom-
modate future disruptions to these or other systems. Top-down, countries must
identify core critical functions that must be preserved and maintained regardless of
the type of disruption at hand. Medical supplies, critical consumer goods, digital
systems and interconnectivity, and other services and products must either (i) have
locally-produced options, or (ii) prevent the simplification and interconnection of
supply chains between small numbers of countries in a manner that a disruption to a
single supply line can generate shortages or losses to other countries. For firms
requiring assistance, it is essential for governments to ensure that core industries
that support national critical functions are able to preserve their institutional
memory and roster of skilled professionals and capital equipment. This is especially
true for critical industries that currently face furloughs, layoffs, or unpaid leave as
production down is downscaled. As the industry’s activity improves, those core
industries with intact labor pools will be better positioned to fuel economic growth
and drive innovation. In other cases, certain industrial capacity will need to be
re-domesticated to build an adaptive capacity for future crises.

1.3 Resilience

Bottom-up, policymakers must consider options to preserve and recover local
economies that have been disrupted or halted as COVID-19 progresses. This
includes preventing liquidity traps at the sub-systemic level, where sudden losses in
consumer spending reduce business and wage income, and thereby taxes to local
and national governments. However, these investments must also prepare, if nec-
essary, for the transformation of firms and sectors to adapt to changing circum-
stances shaping the supply and demand of their respective markets. In this regard,
this strategy is not only about maintaining market share but also about expanding to
new markets and opportunities. As the COVID-19 crisis abates, ensuring that
households are able to meet core needs and participate in their local economy is
essential to placing communities on a trajectory towards recovery. This may include
continued local assistance, as well as a shift in policy that disincentives the accu-
mulation of large and/or predatory debts that deprive households of slack and
choice in the presence of future crises.

Practically, what does a resilience-driven focus mean? It is important to note that
a resilience approach to a pandemic response does not mean returning to the 2019
status quo. This is simply not possible in terms of social learning and the reordering
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of private goods and modified consumer preferences. As of this publication, over a
year of sociopolitical and socioeconomic experience has been incorporated into
societal functions and behaviors. In more immediate terms, interventions and
societal shifts that were intended to be temporary have now become ingrained
within culture (e.g., a substantial shift towards online shopping). In many cases,
stakeholders and practitioners of resilience will need to decipher which areas or
practices warrant the investment towards recovery and adaptation and which are
less necessary in the immediate term.

In many cases, some of the bottom-up or top-down innovations and work-
arounds to troubleshoot the unique difficulties of pandemic life may yield
improvements over prior ways of thinking—leading to operations that are innately
defined by resilience and sustainability. This is particularly critical in the age of
climate change and global change, as countries seek to mold recovery in a manner
that is catalytic for a transition to a net-zero global economy. But, resilience,
sustainability, and adaptation also interact to address systemic and sub-systemic
risks within critical asset classes and the financial economy writ large.

Instead, resilience for pandemic policy implies a capacity for recovery that
benefits from social learning but also benefits from the designed adaptive capacity
of systems to face future shocks and stresses—and to transform, if necessary.
Rather than building back critical infrastructure, economies, or societal practices to
reflect a pre-COVID-19 state, many can and should use this opportunity to invest
scarce resources in prioritizing critical functions and capacities. For example,
development toward advanced telecommunications will yield greater connectivity
and faster Internet for portions of the population that have limited to no such
service. By extension, improvements in this space will lead to outsized benefits
related to primary and secondary education, telework, telemedicine, and various
other critical sectors of society. However, internalizing resilience requires a more
comprehensive focus on plausible and desirable future states that reflects a
re-prioritization of critical resources and capacities .

In the near-term, there are four possible futures (see Fig. 1.2): (i) one with
neither mitigation nor recovery (top-left); (ii) one with both mitigation and recovery
(bottom-right); (iii) one with harm mitigation but slow recovery (bottom-left); and
(iv) one with extensive loss but also with rapid recovery (top-right). The present
selection of any is highly normative, with corresponding political and economic
consequences.

Many governments have already signaled a desire to take decisive action. Some
are blunting economic losses through targeted or blanket investments, while others
are considering policies to utilize the disruption as a means to reform industries or
economic sectors. Recovery-minded approaches will best position national gov-
ernments and local communities to improve their capacities to weather future crises.
In theory, systems with inherent redundancies or: “resilience-by-design” are far
more sustainable than those of extreme efficiency alone. Of course, if a country
overspecializes in the specific resilience of one sector or another, it may undermine
is competitiveness within the global economy. Therefore, the challenge is to
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Fig. 1.1 Example of efficient supra-system design with complex interconnected systems and
sub-systems that generate feedback loop behaviors
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- +
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Fig. 1.2 Different Policy Permutations Post-COVID-19

balance domestic interests for sector-specific resilience with efficiency demands of a
global economy (Trump et al. 2020).

Each country, firm, and community will need to decide for itself the areas
where investment in resilience is both worthwhile and normatively positive.
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Two proactive and concurrent resilience strategies can be implemented by both
industry and government. Resilience-by-design can be a baseline methodology to
make systems resilient without undue burden on efficiency and company bottom
lines; and resilience-by-intervention implies readiness for point failures of entire
supply networks through stockpiling and other government policies, ensuring that
critical corporate and societal needs continue to be met post-disruption. Both
strategies require resilience analytics to drive implementation design and efficiency/
resilience tradeoffs. Many systems or activities may already have requisite
resilience-by-design and are well on the path towards recovery in a normatively
beneficial fashion. Others, however, may be fundamentally brittle, and comprised
of many rate-limiting steps or single points of failure that leave them vulnerable to
ongoing disruption and considerable loss. As such, disruptions to one critical sector
(e.g., secondary education) may be driven by cascading disruptions to others (e.g.,
infrastructure, communications, public health, poverty, etc.). When people limit
work to homeschool children, the economic consequences are significant—partic-
ularly as it relates to the disproportionate impact that such activities have on women
in the workforce. Without appropriate interventions to each potential cause of
disruption, we leave open the possibility that future disruption and cascading loss
may occur yet again. Therefore, a whole systems approach is necessary to balance
not only efficiency and redundancy, but also a variety of values that society deems
paramount to shaping sustainable and distributionally equitable pathways of future
recovery and development.

1.4 Contributions of This Book

This book provides a variety of disciplinary perspectives that, together, shape a
comprehensive understanding of COVID-19's impacts, as well as pathways for
recovery, resilience, and adaptation within the context of a rapidly changing world.
From history to economics and from technologically-driven social organization to
public health, this book advances theoretical and empirical knowledge through the
lens of understanding systemic risk and resilience. Here, resilience is understood
in its various categorical forms, including descriptive and normative manifestations.

The book begins with a core theoretical empirical contribution that positions the
observed systemic nature of COVID-19 impacts. Thereafter, various frameworks
are presented that seek to articulate management and policy approaches that are
drawn from the resilience scholarship and practice. From this immediate per-
spective, subsequent chapters take a step back to provide a macro-economic and
deep historical perspective on the manifestations of risk and corresponding
capacities of economies and societies to cope and to adapt.

From here, a group of chapter seeks to synthesize this interaction between
market economies and societies as a means to explore resilience in the built
environment. This includes an exploration of the cross-learning between urban
resilience, climate change, and COVID-19. These chapters provide a critical
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examination of the extent to which current resilience performance has benefited our
current responses, as well as the extent to which our current responses stress test our
current understanding of resilience. This group of chapters focused on the built
environment is capped with an exhaustive economic evaluation of the extent to
which cities express resilience in the performance of their urban economies and
housing markets.

The next group of chapters focuses on the intelligence and communications
systems that are necessary for everything from compliant social behavior to the
optimization of resource allocations in the delivery of healthcare resources. These
chapters highlight the critical role of social learning and the capacity of
self-organization that drive the execution of resilience interventions. To highlight
this capacity for self-organization, the final chapter in this group provides a novel
perspective on the emergence of mutual aid networks that are driven by diffuse and
highly distributed social networks. This chapter highlights that social infrastructure
has its own set of emergent behaviors which speak to the resilience of both its
individual members and the sustainable capacity of the collective organizations to
drive resilience and social welfare outcomes.

Social welfare outcomes are the concern of the following group of chapters,
which position multiple scales of specific and general resilience performance. In
particular, these chapters offer compelling arguments for an intermedia meso-scale
approach to community resilience consistent with regional interventions. They
argue that top-down fiscal stimulus and ground-up community aid are important,
but often overlook dynamic regional processes that offer an opportunity for scaled
systemic engagement to invest in resilience. These chapters also challenge stake-
holders to evaluate the equitable nature of resilience investments and the extent to
which diverse populations are procedurally engaged in the distribution of recovery
and resilience resources.

The final group of chapters provides a broad set of contexts that underscore the
complexity of society’s vulnerabilities and responses to COVID-19. Many of these
chapters offer case studies that highlight everything from international public health
policies to specific experiences associated with vulnerable populations. Finally, the
book concludes with a concept that underscores all of the experiences associated
with COVID-19—Ieadership. In this regard, the human dimensions of the design
and management of resilience are central to any framing of risk and resilience.

Together, this book offers an expansive and critical perspective on the nature of
systemic risk and resilience in the age of COVID-19. The chapters herein offer a
diverse range of disciplinary perspectives that both expand the horizons of resi-
lience scholarship, while also advancing a measure of empirical maturity in its
application. As public and private stakeholders convene to plan recovery efforts,
this book serves as a foundation for driving strategic knowledge in the advancement
of a more sustainable and equitable collective future.

Disclaimer: The views and opinions expressed in this article are those of the individual authors
and not those of the U.S. Army or other sponsor organizations.
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Public health experts, epidemiologists, and infectious disease specialists warn
that as students return to school, numbers rise, and cold weather sets in, the United
States could be heading for as many as 400,000 total deaths by February. At more
than half a year since the crisis began, now is the time to identify and develop those
universal crisis responses that can be implemented immediately by organizational
leaders and decision-makers to respond to the pandemic.

2.1 Key Questions to Ask

The following are key questions which decision makers must ask themselves:

e What strategies will protect key elements of an organization?
What specific leadership skills and traits must come into play during the crisis?
What methods can leaders implement to balance the safety of their people with
the health and even survival of their organization?

e What steps can leaders take in the short-term?

e How can leaders prepare for recovery and the long-term?

Leadership during a crisis requires strategies that result in a plan of action for
decision-makers in times of critical change. I am no stranger to national or global
crises having led a major organization and thousands of employees both in the
United States, as well as around the world. Each crisis has taught us valuable
lessons, inspired us to develop powerful tools, and showed us how to not only
survive but thrive and become more resilient. We don’t have to look far to find
strategies that will allow us to operate at our best in this present pandemic. We have
strategies that have already been developed, tested, refined, and re-tested during
past national and global emergencies which can serve us well during this most
recent and challenging crisis.

During the 9/11 crisis, we were also faced with an unprecedented situation. At
that time, I served in the National Military Command Center where our small team
was responsible to the President and the Secretary of Defense for the immediate
actions in response to the tragic events of that day. Our country learned how to
respond to the many challenges of that period. As the Chief of Engineers and
Commanding General of the U.S. Army Corps of Engineers (USACE) during the
devastation brought about by Hurricane Sandy, USACE worked with the Federal
Emergency Management Agency (FEMA) in the response effort side-by-side with
the nation’s leadership, our military, our Governors, Mayors, and other first
responders. During that period the country developed and tested multiple strategies
at every level of leadership.

While the current crisis is very different from 9/11 and Hurricane Sandy, the
strategies put in place before, during, and after these crises can be helpful for
government and business leaders today. Although every crisis brings along with it a
number of different variables, and there are no cookie-cutter solutions for leadership
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actions and operating strategies during a crisis, there are still key strategies that can
and should be implemented.

(1) Communicate current facts through multiple avenues of communication.

Experts should be visible and communicate often. Expert-driven information is
based on the facts at hand, on professionally determined assumptions, and on the
best possible plans to address the crisis. Communications should be clear, concise,
consistent, and understandable to a broad audience. Leaders should communicate
often and reassure the workforce and the public that the appropriate actions are
being taken to steady the ship during turbulent times. In the private sector, where
appropriate, Boards of Directors should engage with company leadership frequently
to address concerns. This is the time for leaders to lead and to frequently be vocal
and visible.

The leadership of an organization should mobilize multiple avenues of com-
munication utilizing a combination of internal and external resources and virtual
and old-school tools to ensure that their teams are receiving the most up-to-date and
accurate information possible and have organizational support to share that infor-
mation with their own circles of influence.

(2) Crisis leaders should set an example for their organization.

In this crisis, there is much that leaders can and should do to set an example for
individual responsibility including maintaining social distancing, wearing masks
properly, placing themselves in self-quarantine or self-isolation when appropriate,
communicating with loved ones frequently, and assisting those in need.
Unfortunately, during times like this, some people and organizations will take
advantage of the crisis to make a profit, for instance, through price gouging. Those
even more desperate will begin to rob from stores. Leaders must address these
offenders quickly and communicate to the public that this type of behavior will not
be tolerated.

In parallel, leaders must help the nation ensure it has basic necessities such as
water, food, shelter, medical supplies, and support available so that people do not
feel alone and desperate. Leaders should evaluate the capabilities of their organi-
zations and organize teams to help pivot from standard organizational products and
services into areas of emergency supply or support.

(3) Organize for battle.

Military leaders must always be prepared to fight different types of battles. Leaders
organize and build teams for the specific battle at hand. Each organization in the
public and private sector must adapt to handle the crisis at hand at its own level.
Leaders must reorganize their teams and recruit their best experts as part of the
strategy employed to win this particular mission.

The teams in an organization that also act as first responders will need support.
We are already seeing the effects of insufficient support for healthcare workers.
They are overworked. They fall ill themselves. They see the psychologically and
physically devastating effects of COVID-19 first-hand. They need more support
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than others so that they can focus on the fight. A-team players will continue to be
overworked and will need backup. Leaders need to carefully assess the needs of
their personnel, especially their front-line staff, and create backup teams, reaching
out even to retired members, to support the efforts of the organization.

(4) Set up a “War Room”.

Each organization should have a “war room.” The war room should be the hub of
all information and decision-making where organizations track the pertinent facts,
assumptions, and ongoing execution of the planned strategy. All pertinent infor-
mation should be fed into the war room, which should operate on a 24/7 basis
during the crisis. Traditionally the war room supports the commander, for example,
the president, governor, mayor, and other national and community leaders.
However, the installation of a war room should not be limited to the highest
levels of government. Leaders, corporations, and organizations should also set up
war rooms to support their crisis operations programs and communication streams
with their employees, customers, vendors, and shareholders. Just as there should be
seamless and rapid digital communications across the federal agencies and from the
federal agency level to the state and local levels with the officers of governors and
mayors, so should that extend to leaders and C-suite executives in the private sector.

(5) Reinforce the chain of command and decision rights.

The buck must stop with the leader for significant decisions during a time of crisis.
However, there are day-to-day decisions that must be made that do not necessarily
rise to the level of the most senior leader. Decision-making authority must be set up
and made clear to all as to who in the organization has the authority to make which
decisions. What decisions fall into the authority sphere of a supervisor, a depart-
ment head, a middle manager, a vice president, and so on? All these authorities
must be decided, delegated, and communicated. Without clear decision rights at
every level, the organization can experience serious miscommunication and delays
in taking important actions.

(6) Leverage existing organizational structures and known processes.

It is both reassuring and encouraging to see the country leveraging the FEMA, the
USACE and the Department of Defense (DOD), in addition to our health care
experts. The structure, processes, and response expertise in these types of organi-
zations can assist our medical and public health experts. States and local public and
private institutions can do something similar.

Leaders should actively seek out and leverage existing crisis experts and their
organizations. For businesses that have a Chief Operating Officer (COO), designing
crisis response structures around these entities is ideal since the COO generally
touches most parts of the company. All guidance and direction within the company
should come from the crisis operation center on behalf of the CEO.
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(7) Take the politics and bureaucracy out of the crisis.

While removing politics might be challenging, particularly during an election year,
now is not the time to try to gain political points by blaming the other side. The
country needs all hands on deck.

How should disagreements be handled? Leaders should disagree behind closed
doors and not battle publicly merely for political advantage as this type of behavior
causes the “troops” to lose faith in their government and business leaders.

(8) Leaders should reinforce the concept that a simple “thank you” goes a long
way.

During a crisis, many people are working overtime—risking and sacrificing much.
Some are putting their own lives on the line to help others. They do not expect
much in return, but they do want to know that their effort matters. Leaders should
encourage their teams and show by example that regularly thanking those in the
fight is essential in any organization, but is even more important during times of
crisis. Every member of the organization can do their part by reaching out by phone
or virtually to those people who are making a difference.

Again, leaders need to be visible and prominent on the front line. For the
military, we want leaders at the critical place on the battlefield where their lead-
ership and experience might make a difference. This applies to the private sector as
well. Business leaders, for example, should ask themselves a few important ques-
tions at the start of every day: Where on our battlefield should I be today? Where
can I make the most difference? What are the actions that only I can take?

(9) Build tomorrow’s leaders during today’s crisis.

This type of crisis will repeat itself. Take advantage of the crisis to train the next
generation so they are better prepared for the next crisis. Place your most talented
junior leaders in critical crisis response positions. First, recognize that leaders
cannot handle both the crisis and the day-to-day operations at the same level as they
did prior to the crisis. Do some corporate triage. Identify and make the decision to
stop doing those “normal” activities that will not affect the organization in the near
term. Then have junior leaders assist by stepping up to handle some of the
day-to-day duties of running the organization, so that other more senior leaders can
focus 24/7 on the crisis at hand.

During Hurricane Sandy, we brought young officers from the USACE’s school
at Fort Leonard Wood, Missouri into New York City to assist in the recovery. For
the next decade or more these young officers will use that experience to better
understand how to operate in a crisis. The public and private sectors can now do the
same. Who are your next-generation leaders who need to learn from this experience
so they can provide the leadership and guidance necessary when the current
leadership has moved on?
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(10) Conduct After-Action-Reviews.

Conduct After-Action-Reviews (AARs) regularly to avoid repeating mistakes, to
share lessons, and to improve each day. The Army created the AAR at the National
Training Center where units simulate repeated combat operations. The AAR is an
open and collaborative process after a battle where leaders discuss the challenges
they experienced. They ask themselves, “What happened? Why did it happen?
What can we do to prevent it from happening again?”’ During a crisis, leaders in all
organizations should conduct regular AARs, even as the crisis is ongoing. Then,
after the crisis is over, a detailed series of AARs will help the organization prepare
for the next crisis.

Additionally, leaders should think about what the organization did well during
the crisis and whether that strategy, solution, or action should continue and be
incorporated as a matter of regular practice. For example, if the war room concept
works for an organization, the leader may wish to run day-to-day non-crisis
operations from the war room to be in a position of constantly training the team.
A business organization might want to implement a policy of working from home
one day a week or month to ensure this remote working capability is tested and
fine-tuned on a regular basis. Finally, the rest of the questions should center on what
the organization stopped doing because of the crisis. Was there any negative impact
of stopping that activity? If not, then consider whether your organization should
restart old activities, processes, and procedures post-crisis.

2.2 Conclusion

During a crisis, we always see the best of America coming together as one team to
advance the interests and well-being of our country. This is a crisis like no other and
will require the very best of America to fight through it. There is no one simple
solution, no fast, easy fix or panacea. However, there are strategies and actions
which leaders can implement today which will assist their organizations not only
during the time of the immediate crisis but in the recovery period which will follow.

Our leaders know how to lead. Our teams know how to work together effec-
tively. We know how to communicate, stay informed, and support each other as we
all work toward the ultimate goal of getting through this crisis even stronger than
before. These strategies will help make our people, our leaders, and our country
more resilient during this crisis, and those that follow.
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Abstract The COVID-19 crisis generated in a few months an unprecedented
mobilization in our contemporary history. In the scientific world, this mobilization
has taken the form of a massive publication of special issues of newspapers, opinion
papers, position papers, critical analysis, methodological proposals and even the
sharing of ongoing experiments. The review times allocated by the newspapers
have been greatly shortened and many platforms and publishers have made these
papers accessible to all audiences. In what follows, we will present a summary of
the bibliometric analysis of the publications on COVID-19 on three mains topics:
“Trends & Socio-economic impacts”, “Risk Governance” and “Science-Policy
interaction”. This analysis revealed: A strong concentration of paper’ publications
on the topic of health risks prevention to individuals. A weak integrated and sys-
temic analysis of the COVID-19 crisis. A strong mobilization of health expertise
during crisis management’ decisions and the weak representation of expertise in the
humanities and social sciences. The poor characterization of the socioeconomic
consequences of the crisis on verities of economic sectors and on different scales of
territories. A strong need to share experience on the frontiers between science,
politics and decision making as experienced and mobilized within countries and
cultures.
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3.1 Introduction

The first wave of the COVID-19 pandemic began to attract particular attention, for
European countries, in January 2020. This pandemic seems to have taken by sur-
prise the States testing their risk prevention and crisis management systems. More
than a large-scale health crisis, COVID-19 revealed the flaws and vulnerabilities of
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countries, territories and economic sectors and revealed the limits of our manage-
ment and governance systems.

The links between policy and science proved to be at the heart of communi-
cations to the general public, whose daily lives have been disrupted by health
emergency management measures. The increase in the number of people infected,
hospitalized and deceased has been communicated daily to reveal the seriousness of
the situation. At the same time, however, there was still a significant lack of clarity
about the social and economic consequences of this crisis. In April 2020, the price
of oil became negative, leading to the destabilization of the economies of the
countries and the instability of the States.

In this context, we wanted to explore the scientific contributions related to the
COVID-19 pandemic: (a) induced socio-economic issues, (b) the links between
science and decision making and (c) the theme of risk governance. The COVID-19
crisis generated in a few months an unprecedented mobilization in our contem-
porary history. In the scientific world, this mobilization has taken the form of a
massive publication of special issues of newspapers, opinion papers, position
papers, critical analysis, methodological proposals and even the sharing of ongoing
experiments. The review times allocated by the journals have been greatly short-
ened and many platforms and publishers have made these papers accessible to all
audiences.

In what follows, we will present a summary of thebibliometric analysis of the
publications on COVID-19 and some key observations. This analysis was based on
the CNRS bibliographic research platform (https://bib.cnrs.ft/) and the use of two
tools: Vosviewer and Gargantext.' The paper will discuss the follow-up to this first
literature review on the analysis of the governance of the COVID-19 crisis on
European countries.

3.2 Brief Literature Review

To date (31/07/2020), more than 30,583 papers have been published on COVID-19
and listed on Scopus, including 1 in 2018, 22 in 2019, 30,548 for 2019 and 12 in
2021. Web of Science (WOS) identifies 19,777. These differences in paper refer-
encing is due to the presence of a larger paper database within Scopus. Both
databases have paper registration errors. Thus, some papers referenced as being
published in 2018 or even for some in 2010 on COVID-19 are either the result of an
author referencing error or a referencing reception attributable to these two tools.
Analysis of the documents referenced in WoS highlights the strong dominance of
publications on COVID-19 on health-related topics (see Fig. 3.1).

Although the main specialty sought during the mobilization of scientists in crisis
management is “infectious diseases”, this theme of publication comes in fourth

'https://gargantext.org.
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Fig. 3.1 Publications on COVID-19 according to WoS categories

place with more than 1012 publications. The themes of “general internal medicine”,
“public environmental occupational health” and “surgery” come respectively in first
position (2,817 publications), (1,551 publications) second and (1,027 publications)
third. More than 680 publications have been produced on the theme of “Psychiatry”
highlighting the interest in the indirect effects of COVID-19 crisis management.

The USA followed by China dominates in terms of the number of publications.
We would expect a higher level of publication from China given that this territory
was the first to be exposed to the COVID-19 pandemic. In Europe, Italy dominates
in terms of number of publications with more than 2,427 papers. Italy is followed
by England, Germany, France and Spain (Fig. 3.2). These discrepancies in terms of
number and rate of publication could be explained by different publication cultures
or even different approaches to confidentiality from State to State.
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Fig. 3.2 Publications on COVID-19 by countries
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The organizations the most active in publishing publications are respectively
Harvard University, Harvard Medical School and University of California System
(USA), University of London (UK), INSERM et APHP (France), Huazhong
University (Chine) et University of Milan (Italie). Organizations in Anglo-Saxon
countries find it easier to make their work accessible by avoiding the costs (time and
means) induced by translation needs.

The number of papers falls to 12,382 on Scopus and 3,037 papers on WoS when
the query is about risk and COVID-19. The analysis of the distribution of these
thematic papers shows that the risk theme brings to light topics such as management
sciences (1,5%), psychology (2,4%), environmental sciences (3,3%) or social sci-
ences (4,8%) (Fig. 3.4).
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Fig. 3.4 Publications on COVID-19 and Risk by subject area on Scopus
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Fig. 3.5 Publications on COVID-19 and Risk by countries on Scopus

The distribution of publications by field shows that the problem of the
COVID-19 crisis is considered above all as an individual health problem in the
restricted sense of the term.

The USA, China, Italy and England dominate in terms of number of publications
(Fig. 3.5).

The organizations that have published the most on these topics are ranked in
order Huazhoug University (Chine), Tongji Medical College (Chine), Harard
Medical School (USA) andINSERM (France).

3.3 Specific Investigations

The field of humanities and social sciences being, as we have seen, weakly rep-
resented in the publications, we wanted to observe the way in which three objects of
analysis, by nature transdisciplinary and multidisciplinary, have been taken into
account in the publications:

(A) Risk and crisis governance.
(B) The link between science and decision-making.
(C) The consideration of socio-economic aspects.

In this regard, we have investigated eight themes”:

2Documents are made available by contacting myriam.merad @lamsade.dauphine.fr.



22 M. Merad

Huazhong University of Science and
Technology

Tongji Medical College
Harvard Medical School
Inserm

ucL

University of Toronto

Universita degli Studi di Milano

AP-HP Assistance Publique -
Hopitaux de Paris

Universita degli Studi di Roma La
Sapienza

University of Oxford

L=
w
(=]

100 150 200 250 300 350

Fig. 3.6 Publications on COVID-19 and Risk by affiliation on Scopus

(A) Risk and crisis governance:

e Covid-19 and “risk governance” on a collection of 182 papers available in
the document covid risk gov.ris.

e Covid-19 and “risk communication” on a collection of 111 papers available
in the document covid-risk commu.ris.

e Covid-19 and “risk assessment” on a collection of 629 papers available in
the document Covid-Risk Assessment.ris.

e Covid-19 and “risk management” on a group of 221 papers available in the
document covid-risk management.ris.

e Covid-19 and “risk crisis” on a group of 1110 papers available in the
document Covid-Risk-Crisis.ris.

e Covid-19 and “risk and vulnerability” from a grouping of 249 papers
available in the document covid-vulnerability-risk.ris.

(B) The link between science and decision-making:

e Covid-19 and “Science, expert and policy” on a collection of 221 papers
available in the document science-policy-expert-covid.ris.

(C) The consideration of socio-economic aspects:

e Covid-19 and “Socioeconomic” on a grouping of 134 papers available in the
document Covid-Socioeco.ris.

These objects of analysis represent less than 6% of the published literature on
COVID-19.
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1. Graph analysis

The graph developed from the publications on the socio-economical theme high-
lights the presence of three strong poles (Fig. 3.7). The first is the consequences
(e.g. stress and mental health) on society of the containment measures taken as a
result of the spread of the epidemic in China (Fig. 3.7b). Issues such as “anxiety
symptoms”, “mental health”, “consumers” attitudes are investigated. The Chinese
case remains the main subject of the publications.
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A second pole is around the need pointed out by the authors to work on
socio-economic aspects (Fig. 3.7b). It appears from the papers that this is more of
an injunction than a proposal for a method or analytical results obtained by the
authors.

A third pole is focusing on the use of technologies (e.g. artificial intelligence)
(Fig. 3.7b). Al is promoted as a means of predicting economic impacts as well as a
means of estimating the effect of crisis management measures.

The economic effects studied take into account the negative consequences of the
pandemic as well as the opportunities offered by it. The question of the impact on
the economic sectors (e.g. the housing sector, the food sector) extends the scope of
the publications to effects that go beyond the impacts on individuals. The graph
drawn from the 182 papers on the theme of risk governance (Fig. 3.8) highlights
four main themes. The first relates to the issue of preparing for and anticipating
these large-scale crises. The second is the issue related to the effect of uncertainty
on the crisis and on economic sectors. The third theme is that of taking values into
account. The fourth and final theme is that of decision-making and its propor-
tionality in the territories.

The place of the European Union is discussed as a territory of cooperation and
coordination in terms of science, especially when mobilizing experts, as well as in
terms of health policies and crisis management. The theme of risk communication
(111 papers) highlights three poles (Fig. 3.9). The first (in blue) and the type of
methods and protocols used (mainly online surveys, questionnaires, and polls) as
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well as the major theme investigated (anxiety). The second pole (in red) concerns
the perception of risks, individual and collective perception of the crisis, fears and
vulnerabilities. The third pole is organized around China and the spread of
SARS COV.

The analysis of the 212 papers on the science and policy theme does not reveal
any significantly recurring themes (Fig. 3.10). The COVID-19 crisis appears
mainly as a health problem managed by governments.

The papers on risk assessment are dominated by the theme of assessing health
risks to patients and proportionate therapy (Fig. 3.11). The same observation pre-
vails for papers on the theme of risk management (Fig. 3.12).

The papers on the theme “crisis and risks” (Fig. 3.13) reveal two dominant
themes: health following acute exposures and health considering chronic effects
(e.g. anxiety). In what follows, we will discuss some of the key aspects that emerge
from this first textual analysis of scientific papers addressing socio-economic
dimensions, risk governance and the link between science and decision making.

2. Is the COVID-19 pandemic considered as a health disaster in the literature
review?

This question may seem legitimate if we were to define a health disaster as a
situation leading to a major crisis in which the existing health response appears, to
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some extent, to be insufficient to deal with the influx of victims. In view of this
situation of tension, this can lead to a severe disorganization of the usual health care
system, with a limited ability to cope and mitigate pandemic impact. In short it is a
health system crisis within a pandemic crisis. Similarly, a health disaster is dis-
tinguished both by the large number of victims, the illness severity and by the delay
in their appearance. It should be noted that different hazards can cause a health
disaster: natural, technological, biological and societal.
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Fig. 3.13 Graph on the 212 papers of the COVID-19 theme and risks and crises (VOSviewer)

In view of this definition, the literature review revealed that it is possible to
consider that the situation of a health disaster depends on two main dimensions in

interactions:
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e the pandemic spread and impact on people with the rate of patient arrivals, the
number of patients, and the severity of illness.
e the response capacity, vulnerability and resilience of the health care system,

Numbers, illness severity, and time are indeed three major factor that charac-
terize the pandemic impact on different sets of response capacities. In the case of the
COVID-19 pandemic, the casualties per country have been, and continue to be,
spread out over time, putting existing health facilities (e.g. number of beds, res-
pirators, emergency services and hospitals ...) under strain. For instance, the
number of respirators was a key factor to manage severely ill patients. The terms
“disasters” or “catastrophes” have been poorly discussed in the papers. The use of
this term seems to refer more to a legal framework mobilized by the exposed
countries rather than as an operational concept.

3. Is the COVID-19 pandemic a health crisis with respect to the literature
review?

Health crises are situations resulting from a strain on health systems where events,
actually or potentially affecting a large number of people, affect health and may
possibly increase the significant factor of mortality or excess mortality. The state of
“health crisis” is declared by the States. Some of these crises may give rise to health
scandals in situations where citizens’ confidence is undermined. The term “crisis” is
widely used in the papers. However, the use of this term is not exclusively linked to
the term “health™. Indeed, the crisis is not only health-related, but also economical,
societal, political and even ethical ones.

4. Is the COVID-19 pandemic a health emergency with respect to the litera-
ture review?

A state of health emergency is an exceptional legal provision that is intended to
enable a State to respond to an epidemic, pandemic or health disaster that endangers
the country. More broadly, the “State of Emergency “qualifies a measure taken by a
government in the event of imminent danger in a country or region. Within the
framework of the application of this measure, certain fundamental freedoms may be
restricted, such as freedom of movement or freedom of the press. In the large part of
the papers, the term “emergency” seems to refer more to the sensitivity and criti-
cality of a situation than to the activation of regulatory measures.

5. What risks are considered with respect to the literature review?

In order to understand how the authors have studied the risk and crisis governance
and how they have discussed (or not) categories of scientific expertise, we first
explored how the term “risk” has been used and associated with a qualifier. In a
large majority of cases, the term risk is associated with the term “health”.
Few papers associate it with the terms “economic”, “environment” and “social”.
Surprisingly, the term “uncertainty” has been very little used in the papers.
Uncertainty is in some cases mobilized to characterize areas of unknowns on the

sensitivity or vulnerability levels of individuals exposed to COVID-19. In other
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cases, uncertainty concerns the effect of the economic and social consequences of
the COVID-19 pandemic on individuals and territories, on the forms of activation
of risk mitigation measures, and on the science and consequences of decisions. The
term “ambiguity” was poorly used in the papers. Few papers refers to it indirectly
by recounting the existence of contrasting sources on the number of deaths.

Some papers revealed those they considered to be vulnerable populations. This
s the case of.

—-

Elderly population.
Population with chronic disease.
Emigrant population.

Some papers similarly revealed what they considered to be socio-economic
vulnerabilities. For example, some European countries reported on the vulnerability
of their economy due to their heavy dependence on an export or import economy.

6. What risk prevention and mitigation measures are being taken with respect
to the literature review?

Most of the measures taken by countries during COVID-19 crisis and discussed in
the papers are those to reduce the likelihood of the spread of the pandemic or to
reduce the exposure of vulnerable people. These measures focus primarily on the
acute human health risks that are induced by the spread of COVID-19.

In the statement of measures in the papers, it was noted that some countries have
put in place an integrated approach to managing risks to both health and the
economic sector. This does not mean that economic concerns have not been con-
sidered by the other countries. On the contrary. Analysis of the use of the term
“economy” in the papers shows that it emerges as a concern of the first order for the
majority of authors and countries.

Depending on the case, non-compliance with measures to prevent or reduce risks
has led to sanctions. In other cases, voluntary action and individual responsibility
have been the main focus. Thus, the Swedish response for example largely prefers
voluntary and persuading measures rather than severe restrictions, limitations and
prohibitions.

7. What are the approach to systemic risk prevention that were discussed in
the literature?

A global analysis of the papers on COVID-19 highlights three dominant concep-
tions in the literature on systemic risk management and governance. The first
(Fig. 3.7) is an approach that consists of managing the risks associated with the
COVID-19 pandemic by focusing on individuals (methodological individualism).
In this case, society is considered to be a sum of individuals. In this approach, the
vulnerable system is “the individual'. The risks taken into consideration are mainly
acute risks and risk mitigation and prevention strategies are mainly related to
reducing exposures, vulnerabilities or the severity of consequences. In view of the
nature of the risk under consideration, containment measures appear to be the most
discussed and the most activated by States.
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Risks for individuals:
*  Health
+  Acute risk

Mitigation and prevention measures:
— Technica!, Human or Organizational
» 3 strategies:
* Reduce the exposure
+ Reduce the vulnerability
* Reduce the severity

System 1
Biological
stressor

Fig. 3.14 Individual based approach to systemic risk prevention

Risks for the society:
+  Health, economic and societal
+  Acute risk (direct)
+  Chronic risks (indirect)

Mitigation and prevention measures: Risks (- and +) induced by mitigation
«wp *  Technical, Human or Organizational and prevention measures:
+ 3 strategies: *  Health, economy, societal and ethics
* Reduce the exposure + Cascading effects
*  Reduce the vulnerability + Immediate and delayed impacts

+  Reduce the severity

System 1
Biological
stressor

Fig. 3.15 Society based approach to systemic risk prevention
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Sector:
+  Typology: primary, secondary and
tertiary
+  Category: Health, Education,
Transportation, Industry, Food, Tourism,

Nature: nevralgic, ...

Risks for sector, for individuals and for the
society:
Economical (direct)
Societal (direct)
+  Health (direct and indirect)

Mitigation and prevention measures: Risks (- and +) induced by mitigation
==+ Technical, Human or Organizational and prevention measures:
3 strategies: +  Health, economy, societal and ethics
+ Reduce the exposure + Cascading effects
+ Reduce the vulnerability + Immediate and delayed impacts
+ Reduce the severity /
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Fig. 3.16 Sectorial approach to systemic risks

The second (Fig. 3.8) is an approach to managing the risks associated with the
COVID-19 pandemic by focusing on society (methodological holism). Since
society is more than the sum of individuals, the risks considered are linked to
health, economic and societal issues. In this approach, the application of a risk
prevention or mitigation measure induces risk transfers to sub-systems of the
“society” system and cascading effects. Thus, only few publications seems to fol-
low this approach. These publication have in common discussion on the modalities
of application of containment measures and an anticipation of the direct and indirect
consequences of measures put in place to reduce acute risks.

The third (Fig. 3.9) and final approach is an approach that consists of managing
the risks associated with the COVID-19 pandemic by focusing on the economic
sectors (methodological holism). The risks considered are linked with health,
economic and societal issues. In this approach, the objective is to reduce the risks
while thinking about the continuity of activity (resilience) of the different economic
sectors or the different functions of the societal system.

Although the various papers have included considerations related to the different
economic sectors, little information is provided on business continuity plans and
sector resilience plans.
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3.4 Discussion and Conclusions

The first wave of COVID-19 pandemic spread at different rhythms during the first
quarter of 2020. Indeed, countries have faced different intensities and dynamics of
pandemic spread and have started with different strengths and vulnerabilities. Each
of these countries has developed an original response.

In order to understand the different dimensions of the COVID crisis, we decided
to first explore the scientific literature published at the end of July 2020. This
analysis focused on exploring the papers that have been published on COVID-19 on
three mains topics: “Trends & Socio-economic impacts”, “Risk Governance” and
“Science-Policy interaction”.

The brief bibliometric study highlights the existence of a significant number of
papers published in a very short period of time and revealed:

e A strong concentration of paper’ publications on the topic of health risks pre-
vention to individuals.

e A weak integrated of systemic analysis of the COVID-19 crisis.

e A strong mobilization of health expertise during crisis management’ decisions
and the weak representation of expertise in the humanities and social sciences.

e A poor characterization of the socioeconomic consequences of the crisis on
verities of economic sectors and on different scales of territories.

The highlighting of three standard schemes, developed in the literature, for the
analysis of systemic risks related to the COVID-19 pandemic has contributed to
reveal the presence of differences and similarities in the way science for
decision-making has been mobilized by the different States. These differences and
similarities can be summarized in several points:

e Centralization vs. decentralization of decision-making and management in the
territories, for instance in the use of state of emergency, or in the definition of
measures.

e The use of ad-hoc committees and groups of scientists vs. the use of existing
structures of institutional scientific and technical expertise.

e Single and individual risk management vs. collective and multi-risks manage-
men