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Everybody knows that pestilences have a way of recurring in the world; yet somehow we find it
hard to believe in ones that crash down on our heads from a blue sky.
— Author and Philosopher Albert Camus, The Plague, 1948

We have some idea what might happen if, in the face of other pressing global challenges, we divert
our focus from making systemic improvements in public health and veterinary services — and that
prospect is frightening. We must continue to help countries develop essential human and
institutional capacity. We must ensure that authorities have the resources to fulfill the
responsibilities they have to their citizens, and to the world as signatories to the International
Health Regulations and OIE International Standards for Animal Diseases.

— World Bank address to a ministerial conference on responses to pandemic threat, 2008

Even though we can't compute the odds for threats like bioterrorism or a pandemic, it’s important
to have the right people worrying about them and taking steps to minimize their likelihood and
potential impact. ........... But bioterrorism and pandemics are the only threats | can foresee that
could kill over a billion people.

— Microsoft Corporation Chairman Bill Gates, 2011

The real problems are setting up the delivery systems that can not only protect people from the
diseases of today but the diseases of tomorrow.
— World Bank Group President Dr. Jim Yong Kim, 2012

Preparedness, including for potential pandemics, requires coordination and management of
complex relationships across different sectors and between international, national, and local
actors. We must work together in support of all societies as they prepare — in ways that reflect the
interests of all people for whom preparations are being made. A community-based One Health
approach is essential for reducing the risks to people that emerge at the interfaces between
animals, humans, and ecosystems.

— UN System Influenza Coordinator David Nabarro, 2013
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This paper looks at pandemic risk, what it means for development, and how management of this
risk could be improved, both in countries and internationally. The paper was motivated by the
prevalence of pandemic myths. Widely held beliefs—that pandemics are inevitable and thus not
worth worrying about, that the health sector is managing the risks, and that the pandemic risk is not
a development issue—lead to underestimation of pandemic risk, scant preparedness, and
inadequate prevention. Examining the reasons why these myths persist could help governments
and international organizations improve management of the risks associated with pandemics.

These risks are substantial. A single severe flu pandemic could cost $3 trillion. It is hard to
imagine a more severe threat to ending absolute poverty or to boosting shared prosperity in
developing countries. Indeed, OECD, among others, see a severe pandemic as a top global
catastrophic risk, one that is higher than terrorism risk. It would bring shared misery, economic
decline, and societal disruptions on a global scale, with the poor and those in fragile states hit the
hardest.

Setting a goal to reduce pandemic risk should be the first step toward risk governance,
complemented by mandates for international organizations to work toward the goal. Risk
governance should ensure strengthening of public veterinary and human health systems in
developing countries, and the bridges between them, to eliminate the weakest links in global
defenses against pathogens. Reduction of pandemic risk is a public service that only governments,
through their coordinated actions, can provide. Delivery of this service can benefit from systematic
application of ‘science of delivery,” notably by using One Health approaches for early effective
control of contagion.

All countries can build and operate systems that meet international standards; the annual spending
required to reach that goal is not only modest but also ten times less than the expected annual cost
of inaction. Advocacy and communications for prevention and preparedness are key public sector
responsibilities at global, country, and community levels. The main beneficiaries of pandemic risk
reduction will be our children and future generations because their lifetime odds of experiencing a
pandemic are now high and growing; they face worse odds than present-day adults, including the
political and business leaders who need to lead if this risk is to be reduced. Preparedness for
pandemics is low everywhere, but especially in developing countries, with potentially high-cost
impacts on health, economies, and society. Whole-of-society planning for responses is a low-cost
activity that will mitigate these impacts.
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Acronyms

AIDS
ASEAN
Cat DDO

FAO
CEO
GDP
HIN1
H5N1
IHR
MERS
OECD
OIE

PVS
SARS
TASW
UHC
UN
UNSIC
WHO

acquired immunodeficiency syndrome
Association of South East Asian Nations

World Bank development policy loan with a deferred drawdown option for
catastrophe risk

Food and Agriculture Organization (of the United Nations)
chief executive officer

gross domestic product

influenza virus, also cause of the 2009 influenza pandemic
a highly pathogenic avian influenza type

International Health Regulations

Middle East respiratory syndrome

Organisation for Economic Co-operation and Development

World Organisation for Animal Health (OIE kept its historical acronym from Office

International de Epizooties, established in 1924)
Performance of Veterinary Services assessment methodology
severe acute respiratory syndrome

Toward a Safer World initiative (on pandemic preparedness)
Universal Health Coverage

United Nations

UN System Influenza Coordination

World Health Organization (of the United Nations)



Four pandemic myths

Global concern about the pandemic threat escalated in 2005-2008. But then it dropped rapidly,
especially when the 2009 H1N1 flu pandemic fortunately turned out to be less disruptive than
many flu seasons. The drop in concern reinforced four pandemic myths, creating a challenge (Box
1), because when the public and policymakers accept the myths, reducing pandemic risk is
difficult. Acknowledging these myths, and analyzing why they persist, could help governments
and their international organizations improve management of the risks associated with pandemics.
These global risks are large and growing. They threaten to rapidly unravel progress toward poverty
elimination and boosting of shared prosperity. When prevention falls short, as is the case now, the
occurrence of the next pandemic is not a question of ‘if’, but ‘when.” In any year, the probability
that contagion will start is not zero. Its severity is unknowable in advance, but it could be high.
Thus, OECD, among others, see a severe pandemic as a top global catastrophic risk that would
trigger shared misery, sharp economic decline, and societal disruptions and violence on a global
scale, with the poor and those in fragile states hit the hardest.

Box 1. Four pandemic myths

Plausible... ... but:
Myth 1  Nothing can be Human activity helps or hinders the onset of contagion. Most pandemics start in animals,
done to prevent so human-managed livestock health makes a big difference.
pandemics. It’s Robust public veterinary and human health systems can work to stop contagion early, so
Just nature. it does not become a pandemic. The science is clear; tools and effective disease control

methods are well known in most cases.

Myth 2 We can deal with  Severity of pandemic impact would depend on human reactions, on the resilience of
it when it comes.  communities, and on whole-of-society preparedness, including for official
There is no risk. communications. Preparedness for household, community, country, and international

Do you want to responses will reduce costs. Risk awareness is a necessary first step.
scare people?

Myth 3  Health Pandemic risk reduction is not a priority for the health sector, which is mainly
authorities will concerned with existing patients, not potential ones. Since prevention brings few
protect us from observable recognized rewards, it is often grossly neglected.
pandemics. Vaccines are no panacea and will not prevent a pandemic with current technologies.

They may be available with delay after a pandemic starts, in limited quantities, and have
low effectiveness. There is still no AIDS vaccine, decades after the onset of the AIDS
pandemic. Vaccines and antiviral medicines could protect the health of a fortunate
minority with access to them, while possibly harming social cohesion if scarce vaccine is
allocated arbitrarily. Mitigation of pandemic impacts requires measures in all sectors,
not only health interventions.

Myth 4  Pandemic risk is This is mistaken, on at least three counts. First, a severe pandemic would impose

not a widespread health, economic and social costs, setting back progress by years. The poor
development and vulnerable could be most affected. Second, pandemic prevention hinges on robust
concern. public health systems (veterinary and human) that collaborate to detect contagion

early, respond rapidly, and stop it. These same systems are needed to prevent and control
other diseases as well, especially the human diseases that are caused by 2.3 billion
infections of animal origin every year. Third, pandemic preparedness, which supports
resilience across the whole-of-society and business continuity in key sectors, will
help developing countries reduce the impacts of other disasters, especially complex ones.




Characteristics of pandemic risk

Wide range of outcomes, with expected loss of some $30 billion annually. Pandemic risk is the
expected value of the impact of widespread infectious disease in humans on human health,
economies, and communities. Pandemics are epidemics (occurrence of disease above an expected
norm) that affect at least several countries on more than one continent. A salient characteristic of
this risk is that it combines a low probability of occurring with high, potentially catastrophic,
global impact. The most severe of the four flu pandemics in the last 100 years, the 1918 pandemic,
killed 50 million-100 million people in a global population of less than 2 billion. In such a severe-
case scenario, economic losses could amount to 4.8 percent of global GDP, or more than $3
trillion.® A moderate flu pandemic could have an impact of about half this amount; weak
pandemics such as the 2009 HIN1 flu pandemic may have economic impacts of less than 0.5
percent of GDP. Pandemic risk has an annual expected value of an order of magnitude of $30
billion,* which is equivalent to more than one fifth of the average annual losses from all disasters
in the past decade. Respiratory infections like flu are often highly transmissible (it is easy for an
infected person to transmit the pathogen to several other people in a short span of time) so they can
spread fast; if they are also sufficiently virulent, they pose a formidable threat. A severe pandemic
would resemble a global war in its sudden, profound, and widespread impact.”> Pandemics can
fortunately also be moderate or weak, such as the 2009 HIN1 flu pandemic, and can develop
slowly. For instance, the AIDS pandemic increased over decades because of the characteristics of
the virus and its transmission.

Man-made disaster. While infectious disease is a natural hazard, a pandemic is a disaster that is
largely man-made. Once human effort to stop contagion early has proven inadequate and a
pandemic starts, much of the disaster would arise from human behaviors that disrupt
interconnected economic and social systems. This could entail massive international damage. A
pandemic may appear to be primarily a health concern, but this is misleading. Focusing on health
impacts alone leads people and governments to underestimate the total risk and to neglect policies,
prevention, and preparedness actions to increase resilience and enable business and household
continuity. Substantial negative impacts will occur in economic sectors other than in the health
sector, as well as in society more broadly. Reactions by governments, businesses and consumers to
the 2003 SARS outbreak (which was arrested after 8,000 cases and 800 fatalities) gave rise to
economic costs of $54 billion, confirming that impacts of contagion outside the health sector
predominate, possibly by a very wide margin. Figure 1 shows a plausible distribution of total costs
in a flu pandemic. Some 60 percent of the impact would be due to demand and supply shifts driven
by people’s avoidance reactions. The other major driver of costs would be lost production due to
high worker absenteeism, amounting to about 28 percent of total costs. This kind of a distribution
of impacts means that the health sector cannot be expected to undertake, on its own, an adequate
level of pandemic risk management for influenza and similar highly-transmissible diseases.

® World Bank (2008). The ‘severe’ case modeling was based on the atypically severe 1918 flu pandemic. On the other
hand, yet more severe cases are possible and could occur in the future. As recovery would set in once the pandemic
ends, the decline would be temporary.

* This calculation assumes a 1 percent probability of occurrence of a severe flu pandemic in any year, or that it is a
once-in-a-hundred-years event. The same expected value obtains for a scenario with two less severe pandemics per
century, with costs of 2.4 percent of GDP each, or four relatively benign pandemics per century, each costing 1.2
percent of GDP.

> US Homeland Security Council (2006).



Human actions are a factor in whether an epidemic
escalates into a pandemic. Pandemics of infectious Figure 1. Impacts of efforts to avoid
diseases have occurred throughout history.® There have infection dominate

been four influenza pandemics since 1918, and the
acquired immunodeficiency syndrome (AIDS) pandemic
is ongoing. Some disease outbreaks are unlikely to
become epidemics because the pathogen is not readily
transmissible, a sufficiently large part of the population
is immune thanks to vaccination or earlier exposure, or
the pathogen is too deadly and kills the human host
before others are infected (e.g., the Ebola virus). While
the hazard — an infectious pathogen — is natural, human
actions can substantially affect the chances that a disease
outbreak becomes an epidemic. For instance, inadequate
sanitation and access to clean water fuel food borne
diseases and cholera epidemics, but these are unlikely to
spread to nearby areas or other countries that have a

Economic impact of a flu pandemic due to:

L : o O Mortality
robust sanitation infrastructure. Once a pandemic is Blliness and absenteeism
underway, the impact will also depend in part on human B Efforts to avoid infection

Source: World Bank, 2008

actions. Though the toll on the health of the young,
elderly, men, women, and different ethnicities may differ
because of biology, the undernourished and already-ill may be hardest-hit.” Identification of
vulnerable groups, and ways to mitigate impacts on them, is a key task for the public health
authorities as they prepare contingency plans and during the course of a pandemic.

Key role of information and communications. Much of the economic and other impacts of a flu
pandemic are not directly due to death and illness. Even when up to 30-40 percent of the
population would suffer from flu in a pandemic, most of the impact would be due to people’s
reactions and avoidance behaviors and would be, moreover, aggravated by likely confusion
triggered by incomplete or inaccurate information and other inadequacies in individual subjective
risk assessments. As experience in the 1918 flu pandemic showed, individual and community
responses would depend on communications by the authorities, private communications, public
trust, public health measures, and preparedness and level of knowledge. Failures in these respects
may result in cascading failures in the provision of public (security, health, education, etc.) and
private (food, water, power, transport, banking, communications, etc.) goods and services at the
local, national, and international levels. Notably, panic and its negative impacts are most likely in
response to gaps in official candor, which often occurs, paradoxically, to allay panic. Officials’
fear of panic, which would be likely in the absence of adequate preparedness, is thus a potential
source of risk that could aggravate pandemic impact.

Health risk at the interface between animals and humans. Human exposure to pathogens from
animals is a key determinant of pandemic risk. These pathogens cause disease in animals,
including livestock. In some cases the animal pathogens may adapt to infect humans and transmit

® particularly devastating pandemics include: the Plague of Justinian, which started in 541 AD, killed some 40 percent
of the population of the Byzantine Empire capital Constantinople and 25 percent of the population in the eastern
Mediterranean region and, among other impacts, devastated agricultural production; the Black Death (plague), which
started in the 14th century and killed one third of Europe’s population in just six years; and the 1918 flu pandemic.
"There have been exceptions, however. The AIDS pandemic has afflicted the educated, urban, and non-poor
populations the most. The 1918 flu pandemic had a disproportionately severe impact on healthy young adults.



among them. An estimated 75 percent of pathogens capable of causing human disease are now of
animal origin — they are “zoonotic.”® All flu viruses are zoonotic. They are notable for frequent
mutations, such that a novel flu virus, one to which humans have no immunity, is certain to emerge
from among the many flu virus strains circulating in birds, poultry, and pigs. Other diseases of
animal origin include the plague, tuberculosis, severe acute respiratory syndrome (SARS), Middle
East respiratory syndrome (MERS), rabies, and AIDS.

Poor veterinary services, encroachment

on wildlife habitats. The ongoing rapid . —
growth of production of poultry, pigs, Figure 2. Meat Production, 1970-2050, million tons
and other livestock contributes to | as
pandemic risk because most of this
growth is in developing countries that do
not have the resources to maintain good
veterinary standards (Figure 2). Human
and livestock populations also encroach
more and more on wildlife habitats,
increasing the opportunities for spillover | 200
of disease from wildlife to livestock and
humans. The risks arise from both | 150 |
frequency of interactions, which give
pathogens opportunities for
transmission, and a lack of veterinary
and human public health® capacities to
detect and diagnose contagion early
enough to rapidly take effective control
measures.  Increased internal and 0
international trade in livestock and
related products, which generates
substantial economic benefits, also e==Developing countries ===Developed countries
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Source: World Bank, AES.

provides growing opportunities for wide
geographic spread of pathogens.

Risk origin in zoonotic pathogens. Disease in animals is a key driver of the risk of pandemics (in
humans) because it increases the probability of a pandemic occurring at all. Many pathogens
infecting livestock are zoonotic, or also capable of causing illness in humans. Some pathogens first
transmit from wildlife to livestock, which has much more frequent contact with humans than does
wildlife. Some of these pathogens have, or can develop, transmissibility and virulence
characteristics that give them a pandemic potential. Without good surveillance of livestock
diseases and diagnosis, the extent and nature of these threats are uncertain.

80f all known pathogens capable of causing disease in humans, 60 percent are zoonotic. Among pathogens that have
emerged in recent decades, 75 percent are zoonotic. Among agents with bioterrorism potential, 80 percent are
zoonotic. Source: OIE.

°In this paper, “veterinary and human public health systems” is “veterinary public health system and human public
health system”. These two systems are usually managed by separate public authorities or government ministries.



High cost of delays. Too often detection, diagnosis, and control of disease outbreaks™® are
attempted only with delay and after humans are infected. When public veterinary authorities are
not prepared and equipped to control outbreaks, or to detect them in the first place, delays in
control and eradication (when possible) are inevitable. When outbreak control fails because it is
delayed, poorly designed, or poorly implemented, prevention of an epidemic (and a possible
pandemic) becomes more difficult and, as contagion spreads, eventually impossible. Mitigation of
an epidemic is then the only option, by preventing infections of individuals. The AIDS pandemic
offers a stark reminder of the costs of delay in tackling an infectious disease. Poor coordination,
inadequate communications, gaps in authority and funding, and weak oversight—these all cause
slippages even in single-country efforts, and are more likely where coordination among multiple
countries and international partners is required. Delays in detection and control are ultimately very
costly because contagion and attendant mitigation costs grow exponentially (Figure 3).

Weak public veterinary health systems hinder early warning about disease outbreak. When

Figure 3. lllustrative relationship between the time of detection of an
emerging zoonotic disease and total cost of outbreak

Cost of
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public veterinary systems are so weak that they do not detect the disease in animals, the left side of
Figure 3 becomes invisible to public health authorities. Contagion is obscured because government
did not build the requisite systems to detect and diagnose it early. Early warning and ‘connecting
the dots’ to inform disease control measures are impossible tasks when the most important
‘dots’—those that signal the onset of contagion—are hidden. Thus, governments are not delivering
an essential public service, leading to lower effectiveness and efficiency of disease control (Box
2). If nothing or too little is known about zoonotic disease in livestock, little can be done to prevent
human infections and wider spread. Such crucial weakness of public veterinary systems have

¥ Disease “outbreak” refers to an event before a disease becomes an epidemic. Outbreaks are generally geographically
limited and affect fewer animals and humans than epidemics (in humans) and epizootics (in animals).
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Gerardo Bravo Garcia, Avian Flu Series, 2006, Oil & Gold Leaf on Canvas. Courtesy of the World Bank Art Program.
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Select key points

The most severe of the four flu
pandemics in the last 100 years
killed 50 -100 million people in
1918-19, out of a global
population of less than 2 billion.
Pandemic risk is a top global
catastrophic risk and is rising.
Developing  countries,  with
most of the world’s population
and labor-intensive economies, are vulnerable.

Pandemic risk combines a low probability (1-3 percent annually) with high impact
(over $3 trillion in a severe case). The annual risk is at least $30 billion, but people,
firms, and governments grossly underestimate it. No country is safe. In an
interconnected world, a pathogen from a remote village can reach major cities on all
continents in 36 hours.

While the hazard is natural (a pathogen), pandemic occurrence and impact would
also depend on human action. Weak policies and institutions will enable a man-made
disaster in a pandemic. Many impacts on economies and communities, as well as on
health, are preventable. Measures to protect health are only one part of the required
response.

Pandemic risk is mismanaged because of low risk awareness, myopia, diffuse
accountability, multisectorality, externalities, and, crucially, no governance and
funding of the supply of a global public good. Prevention effort is low, though the
risk is high; thus the welfare of the young and future generations are heavily
discounted. The poor are likely most vulnerable.

Pandemic prevention through control of contagion at its animal source has
extraordinarily high economic returns and is the best approach. To succeed,
pandemic prevention should be emphasized by leaders, set as a goal of governments
and organizations, who need to deliver active advocacy.

Being prepared to cope and mitigate impacts ex post also has high returns. Policies
and budgets should therefore systematically anticipate pandemics and assess the
risks; most whole-of-society preparedness measures are the same as for other major
complex disasters.

Weak veterinary public health and human public health systems in developing
countries are a key driver of pandemic risk. The systems should detect pathogens
early, diagnose them correctly, and control contagion before it spreads within the
country and beyond. Much of the risk originates in livestock, which is under human
control; wildlife may also infect livestock.
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Select key points (continued)

Controlling contagion at its animal source, so it does not spread and become a
pandemic in humans, requires One Health approaches with systematic collaboration
between capable veterinary and human public health authorities. The World Bank’s
2012 public health policy note, Connecting Sectors and Systems for Health Results,
recommends this approach, which served well in the response to avian flu.

Investments of $3.4 billion annually would bring developing countries’ capacities
up to international standards. The expected benefit is at least $37 billion annually
from avoided pandemics and other major outbreaks. Major co-benefits will be
generated, because capacities that can control one zoonotic disease or reduce
antimicrobial resistance (AMR) will also thwart other diseases in animals, humans,
or both. Co-benefits will be both national and global. Robust systems for pandemic
prevention will also render repeated and costly emergency responses less necessary.

The international community needs to manage and finance a connected system of
defenses against a pandemic as essential permanent infrastructure. Assessments of
country systems by OIE and WHO warrant strong follow-up so all countries can
operate systems that meet international standards, for the benefit of the whole world.
Robust assessment tools will be available in 2014.

Defenses against pathogens are only as strong as the weakest link. Contagion can
start anywhere, and spread fast across borders. Stopping it early is in the interest of
all countries individually and collectively. Strengthening the weak links is a joint
responsibility that needs financing from international sources.

A goal for 50 percent of all countries having systems that meet international
standards by 2030 (followed by a goal of 100 percent coverage in 2050) would
improve health, economic, and social security, especially for developing countries,
those who are young today, and future generations. Without an agreed goal, and
attendant oversight and monitoring, governments and partners cannot work together
to reduce pandemic risk and the risk will remain high.

Reduction of pandemic risk requires engagement from numerous partners, anchored
by the UN, WHO and OIE. The World Bank could contribute its global convening
capacity and multisectoral character; its experience coordinating across sectors in
countries; its financing; its experience providing solutions for operations of global
and country systems; its capacity to deploy solutions in financing and resource
mobilization, as well as its track record of support for emergency responses.

A single severe flu pandemic will not only kill tens of millions, sicken billions, and
cost trillions of dollars, but it will also quickly unravel progress toward the 2030
international goals of eliminating poverty and boosting shared prosperity. It will
increase poverty and replace shared prosperity with shared misery as it bankrupts
health coverage schemes, governments, firms, and households.
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