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Abstract:
Aim: This paper reflects on the COVID-19 epidemic from the perspective of small probabilities and
the difficulty of predicting similar events. Against the background of basic economic principles, the
importance of the precautionary principle for crisis management is discussed, as well as potential
consequences of this epidemic.
Findings: The authors argue that whilst the epidemic as such was unexpected, in future countries
should be prepared for such stochastic events to happen. This requires a precautionary approach. When
society is not prepared for such a calamity, or waits too long to implement measures to deal with it, the
social and economic costs may be very high – much higher than ‘hedging bets’ and losing. The article
reflects on different issues which are meant for further discussion on unpredictable future threats. One
important issue is the uncertainty created by this event. This increases the likeliness that something
unexpected can appear in the near future, creating the need for research and discussion on public and
government responses to these events. Being aware of such challenges increases the likeliness of
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society and people to be prepared for such developments. It is concluded that the current crisis brings
forward the question whether the current political-economic system and globalization makes future
pandemics more likely, and whether a radical change towards a more locally oriented economy
provides solutions that minimize the likelihood or frequency of future pandemics.
Keywords: Black Swans Management, precautionary principle, non-linearity, crisis management,
Coronavirus disease (COVID-19)
JEL: F69, H12, Q56

1. Introduction
The Covid-19 pandemic has created a crisis situation, in particular, in Europe
and the USA. For many people, including scientists and politicians, the current
epidemic appears to have come as a complete surprise. One could argue whether the
current situation is a good example of a so-called Black Swan (Taleb 2007): an
unexpected, very unlikely event that will have profoundly negative consequences for
society and the global economy. However, there is a long and well-documented
history of epidemics that have decimated earlier human populations (MPHonline
2020). And in the current process of globalization, it has been argued that the
appearance of random events can pose greater threats due to the interconnectiveness
of economic and political systems (Taleb 2012; Casti 2013). As Taleb wrote in his
book “the Black Swan” in 2007:
“As we travel more on this planet, epidemics will be more acute – we will
have a germ population dominated by a few numbers, and the successful
killer will spread vastly more effectively. … I see the risk of a very strange
virus spreading throughout the planet” (Taleb 2007: 317).
As such, this event was an unexpected event, that could have been expected in
one or the other form to appear one day. Ford (2020) states that the threats were
already known in November 2019. In other words, we may talk about an unexpected
event that could have been expected. It may be rather ignorance of the possibility of
such events to happen that lead to lack of policy and preparation (spare capacity,
buffers in health care).
As Taleb (2007) argues, small probability events with potentially high impacts
are often ignored or downplayed, and considered to be a one in a hundred or
thousand year event. Their stochasticity thus makes it very difficult for society to
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prepare for them., leading to responses that are reactive rather than proactive.
Furthermore, a problem of dealing with such events is that it is very difficult or
rather impossible to prove such an event has been prevented, despite efforts and
costs that are clearly visible (Kahneman 2011). However, even when believing that
such events can happen, there is a difference between being aware of this, and really
feeling and experiencing such a situation. People having no experience with a warlike situation, or other types of crises, may have difficulties envisaging such a
situation. This creates serious challenges in preparing for different types of threats,
as well as an Early Warning System for potentially disastrous events (see Platje
2019; Platje, Zepeda Quintana 2019).
In this reflective paper, we provide some theoretical considerations for thought
and further discussion. First, we will discuss the issue within an economic context.
The main idea is that standard cost-benefit approaches do not catch the issue of
preparation for potential disasters, as this approach may easily lead to the neglect of
the potential threats of such an event, while, following Taleb (2007), awareness of
such events is an important part of the solution. Afterwards, the importance of the
precautionary principle is discussed on practical examples. Finally, some potential
effects of the epidemic are discussed. While many effects are visible now or will
become visible in the near future, the uncertainty created by the epidemic should
make us aware that many different scenarios are possible. While many predictions
probably will not become reality, also here awareness of the problem may make
people and society more prepared for the new challenges.

2. Some general economic principles
A flaw of the cost-benefit approach in economics is that it does not provide
political and economic systems with instruments that can handle rare, stochastic
events. As a consequence, the cost of such an event can be substantial, and even lead
to serious damage to political and economic systems (compare Taleb et al. 2014).
This approach is strongly related to system theory, which can help to prevent
negative side-effects of diffenent types of policy (Sterman 2000).
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Standard economic theory states that there is no such a thing as a free lunch – by
making choices, we need to sacrifice something else. This leads to a classic trade-off
in prioritization. Now, the question becomes, whether this is a metaphorical choice
between buying a steak or a hamburger, or between investing in a holiday resort or
airports, or education and health care infrastructure. Or in case of an overcrowded
hospital between treating one patient or another, either of whom might die without
treatment. Investment policy, based on cost-benefit analysis, may try to catch the
possibility of epidemics to appear. However, when such a situation has not happened
for a longer time, policies for improving efficiency in health care may lead to
different kinds of unseen fragilities, which become visible in the case of an
unexpected event, e.g., an epidemic, which could have been expected to appear one
or the other day. As Harari (2019) argues, the fact that we have managed many
threats of epidemics does not happen they cannot appear in the future. However, this
is easily forgotten in when health care is dealing with the many short-term or even
immediate challenges.
As mentioned, epidemics are unexpected events, which consequently could be
expected to appear unpredictably in space and time. The long-term impacts of
epidemics are difficult to predict due to this high level of uncertainty. However, this
is an example of when all is considered to be fine and that no threats exist (like
economists believing in permanent growth and the idea of perfect markets), it is
almost inevitable that a ‘rabbit will jump out of the hat’ sometime, somewhere. And
this posits the question whether this is a reversible, manageable problem, or an
irreversible, system-threatening issue. As such, this issue is related to the idea that
non-linearity can threaten the sustainability of different types of socio-economic
sytems.
As Taleb (2005, 2012) shows, there is a problem with unseen evidence. When
providing aid for a disaster area, this reduces the funds, and in turn the physical
resources, that could be allocated for other areas. For example, when a hospital is
overcrowded, this reduces the possibility of treating other illnesses. This may be the
case with people with a heart attack or after an accident, where the ambulance
cannot come in due time. Or people who need surgery will be treated later when
facilities are not available, which in turn can have negative health effects. Of course,
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the impact of such a situation depends on the period such a situation lasts.
Furthermore, a question is how these experiences influence the mindset of people.
We are not psychologists, but we can imagine that a traumatic situation experienced
by many people may have a long-lasting impact. This may also change their risk
perception, as with people who have experienced different financial crashes
compared with people who have only experienced a growing economy and
concomitant increase in welfare and well-being. Depending on the institutional and
economic setting of particular countries, this can have impacts that are difficult to
predict in the future.
As Tieleman et al. (2020) argue, in the early stages of the COVID-19 epidemic
in Italy, The Netherlands adopted a rather lenient, lacklustre approach based on a
‘business as usual’ scenario. No travel restrictions were implemented with northern
Italy only weeks before the spread of the pandemic, and pre-emptive warnings by
some epidemiologists were ignored, until the ‘chickens came home to roost’. To be
fair, the Dutch response was barely different from that of most other western
industrialized nations in Europe and North America. For many weeks, COVID-19
was presented almost as a “normal flu” with a low death rate (<2%). However, it
was rarely mentioned that the virus was novel, and thus that no-one had developed
immunity to it, while the rapid spread of the virus wold inevitably lead to a large
group of infected people, with a mortality rate that could lead to a large amount of
deaths when taken cumulatively. Moreover, it glossed over the fact that a 2% death
rate is up to 20 times higher than the 0.1% rate of a “normal flu in the USA”
(Rettner 2020).
Tieleman et al. (2020) expect the epidemic to last at least another 7 weeks,
which could lead to millions of people getting ill; some pessimistic estimates
suggest that 60-70% of the populations of some countries could become infected by
COVID-19 in the coming months before a vaccine is available if measures to
contain it are unsuccessful (Smith 2020). If this in indeed true, then tens of millions
of people, mostly vulnerable groups such as the elderly and those with pre-existing
medical conditions, could die across the world. This shows that, in accordance with
what Taleb (2007, 2012) argues, awareness of small probability, high impact events
is essential in preparing for potential crises and proper crisis management.
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3. Precautionary principle
Based on reading a wide variety of media sources, we get the impression that the
mainstream and social media are currently full of COVID-19 commentaries from
both experts and non-expert pundits alike: the range of opinions expressed is
enormous. Some express optimism that measures implemented by most countries
are working and that the virus can and will be contained in several months; others
argue that current measures are an example of ‘too little, too late’, that we are in it
for the long haul and that the future months are going to be be extremely grim.
These opinions are nothing more than that, given the vast number of unknowns.
There are so many variables that will determine how this all plays out. These not
only involve the success of the current measures, but on the biology and ecology of
the virus itself.
This brings us to the precautionary principle, which means that when there is
uncertainty or lack of information on the impact of an event, which can lead to
serious damage, measures should be taken to prevent such a situation to appear. In
other words, itshould be applied when events associated with calamities can damage
the functioning of a system seriously, or even destroy it. For example, when an
innovation can lead to irreversible consequences for, e.g., human health or the
ecosystem, scientific proof is needed of lack of harm. Here lack of action is the
result (Taleb et al. 2014).
In the context of the current corona crisis, an important issue appears, namely
which system is threatened. The health care system for sure, in the short run. But
socio-economic systems can be threateded in the long-run. As Anderson et al.
(2020) argue, there is in fact a trade-off between preventing deaths from COVID-19
and prevention of negative economic consequences. The authors argue that human
life is most important for citizens. However, from the economic point of view, the
question is, should human life be saved at any cost? For many this may sound
horrible, but considering the example provided above on hospitals making choices
whose life to save, this issue is relevant. When considering the unseen consequences
of any kind of activity, preventing as many deaths as possible may have serious
economic consequences.
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While the spread of a virus may be considered a natural event, especially in a
globalized world, the impact depends on how society deals with the threat.This is
not only related to culture and good governance, but also, as Kelman (2020) argues
in a blog, on “shoddily built infrastructure, breaking or not having planning
regulations, not being able to afford or not having insurance, poor communication of
warnings” as well as ignorance of advice and information from experts and poor
information provision to society. Another factor that can limit the spread of the virus
is general access to health care, as in case of a private health care system, and unpaid
sick leave that allows people to remain at home in semi-quarantine. One of main
problems in the United States is that millions have no health insurance (Gilmer et al.
2005), the poor not only may not try to find medical onsult, but also undertake
activities to obtain a source of income, and many others are only paid when they
working, forcing them to turn up to jobs when they are ill (Chen 2016) thus
increasing the spread of the virus.
Other important elements of dealing with such a crisis situation are (Anderson et
al. 2020): experience, like China, Singapore and Hong Kong, social distancing,
isolation and quarantaine which can seriously enhance the containment of the
epidemic. Also the number of tests carried out are important for obtaining reliable
data and developing policy to deal with the epidemic (Karczmarewicz 2020).
Indeed, several Asian countries that experienced the SARS COVID-1 infection in
2003 responded proactively by implementing measures before the viral outbreak in
China had spread very far. Taiwan, for example, implemented severe travel
restrictions to Chinese nationals as early as January (Chinazzi et al. 2020). If other
nations around the world had taken similar measures, instead of maintaining a
business-as-usual scenario, we might not be in the predicament that we are now.
Public trust in government institutions may have been severely damaged by the lax
response to the crisis. However, given that many people are highly skeptical of
governments most of the time, it is hardly surprising that they place little faith in
current measures to contain COVID-19. In fact, this may also explain why some
people in Europe and North America are openly flouting government advice in
containing the spread of the virus. Recent evidence shows groups of people meeting
in bars, cafes, on beaches or in other public places even in Italy, where the effects of
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the pandemic have been most severe. The libertarian ethos that pervades much of
western society may indeed hinder efforts to ‘dampen the pandemic curve’.
Another main reason for failure of the containment strategy is the limited
capacity of health care systems. As discussed earlier, when too many patients are in
the intensive care at any one moment, there will be a lack of beds, equipment, staff,
etc. This leads to reduced health services for other ill, with all of its consequences.
This problem is strengthened when there is a lack of co-operation between hospitals
and regions, as regions with excess capacity can relief the troubles in the disaster
area. However, this also creates the threat that when patients need intensive are in
hospitals in non-infected regions, the capacity for delivering health care services to
their patiens may also suffer there. Added to this, contact with patients increases the
risk for health care staff to become infected, reducing the capacity of hospitals to
deal effectively with the heavily ill (Pan et al. 2020). As the virus may be active for
more than a year, and finding a vaccination may take 12-18 months (including
medical testing) (Andersson et al. 2020), the strength of quick isolation,
quarantaining and social distancing increases in importance, as it can significantly
reduce the doubling time of the amount of infected people (Wilder-Smith, Freedman
2020).

4. Some (potential) consequences of the epidemic
The closure of many production facilities as well as shops, restaurants, etc., are
likely to have a huge impact on the unemployment rate, cause negative economic
growth, while the stock markets declined by about 30% (Amadeo 2020). The OECD
has also predicted that the effects of the virus will be far greater than the financial
crisis of 2008, and far more long-lasting (Sapovadia 2020). The decline in value on
the financial market, declining national income and the increasing pressure on
government budgets, will put also pressure on pensions and public goods and
services. The dependency on tourism and exports may also lead to different
scenarios for different countries.
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Another example of a potential consequence is that highly developed countries
may try to employ more specialists from other countries in order to deal with future
short-term threats, creating a capacity problem in the countries “exporting” these
specialists. This, except for the current negative impact on public health, also
reduces the capacity of some countries to deal with possible future epidemics.
Furthermore, as viruses do not recognize borders, this may increase the probability
of future epidemics as well, exacerbated by globalized trade and increasing
interconnectiveness (Taleb 2012).
The institutional consequences of the COVID-19 epidemic are hard to predict.
The uncertainty may create a kind of institutional vacuum, where the existing
institutions (rules of the game (North 1990)) do not apply completely and may be
difficult to enforce (see Van de Mortel 2000; Platje 2004). Examples of a complete
institutional vacuum are Arabic countries after the revolutions in 2011, where strong
groups took over the power structures (Harari 2019). Naomi Klein (Vice 2020), in
an interview on the current situation, argues that „These are the perfect conditions
for governments and the global elite to implement political agendas that would
otherwise be met with great opposition if we weren’t all so disoriented.” While
limitations on different types of freedom are necessary in democratic societies in
case of threats to the functioning of society, they should be withdrawn after the
threats disappear, like in the case of 9/11 (Etzioni 2018). However, unpleasant
surprises may increase in frequency in future. An issue that requires serious
consideration is whether the existing uncertainty will not be used by the
economically powerful to permanently change the rules in their own advantage,
and/or to strenghten their economic position, which is turn contributes to increasing
inequalities. As markets inherently are more random and rough than is often
assumed (Mandelbrot, Hudson 2008), and extreme events with low probability will
always appear at some time (Taleb 2007, 2012), this issue will always be relevant
when assessing the stability and incentives for change in a capitalist society.
An interesting exercise is, what would happen in the short term when one of the
following activities would disappear (compare Taleb 2012). For example, what
would happen if university professors would suddenly stop working? Or researchers
stopped working? Or garbage collectors stopped working? etc. In the last case, in the
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short term, the effects will become directly visible. When not teaching students, the
effects on human capital become visible only in the longer term. When stopping
broadscale scientific research, this reduces the capacity to deal with future epidemics
and other unexpected events, The activities mentioned below cannot be removed
without seriously damaging the functioning of society. They have what can be
defined as good public functions, as their effects are beneficial for the whole of
society. They are also intimately interconnected. For example, without transport,
trade is impossible (Rydzkowski, Wojewódzka-Król 2000) and markets would stop
functioning (compare Adam Smith, third chapter of his Wealth of Nations (1998
[1776]).
Examples of activities necessary for the functioning of a society in such a crisis
are (Rijksoverheid 2020): health care, teachers providing distance education and
taking care of children of parents working in the sectors mentioned here, public
transport, the supply and distribution chain of food, energy supply and distribution,
water supply, management of dangerous waste such as nuclear waste, waste
management, child care, media and communication as an element of good
governance (acess to information), police, military, fire brigade, government
agencies involved in social services for the unemployed, ill etc., telecommunication,
online banking services, internet services, etc. As Remuzzi and Remuzzi (2020)
write, “[i]t is often the low paid providers of the public goods that have to keep the
economy running.” Clearly, their role in economic recovery will be as vital as ever
in the wake of the COVID-19 epidemic.

5. Concluding remarks
It is difficult to predict what is likely to happen in the future. The current
COVID-epidemic may show the fragilities in the national and global economies. In
other words, weakest links and vulnerabilities. This creates an opportunity to reflect
on how to deal with such events in the future. The central point is that unexpected
events can be expected (Taleb 2012). The random events, as mentiones, make
vulnerabilities in political, social and economic systems visible. The high
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uncertainty appearing during and in the aftermath of such events may trigger off
changes that can go into different directions.
For example, a question is whether the Schengen agreement may collapse due to
the crisis. Maybe not, but a possible scenario is that when different countries in the
EU have different policies of detecting infections, this may be used for continuing
restrictions on free travel based on fears for public health. The crisis creates the
threat of power enlargement for strong interest groups. To a global kind of
oligarchic capitalism, accompanied by increasing nationalism and demise of
democratic societies. However, there may also appear opportunities to galvanize
society towards and more locally thinking, egalitarian economic system which can
deal with other challenges to sustainable development such as climate change and
resource depletion. Most important maybe is a discussion on whether the current
political-economic system and globalization makes future pandemics more likely,
and whether a radical change towards a more locally oriented economy provides
solutions.
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