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Abstract
Since 1945, the reasons for major crises and how the world responds to them have changed
every 10-15 years or sooner. Whereas these crises vary greatly across global regions, their
economic, environmental, ecological, social, and disease aspects are increasingly under
the influence of widely integrated global changes and forces arising primarily from: climate
extremes; rapid unsustainable urbanization; critical biodiversity losses; and emergencies of
scarcity in water, food, and energy. These slow-moving but increasingly severe crises affect
larger populations across many borders and lead to the emergence of increasing population-
based, preventable public health emergencies related to water, sanitation, food, shelter,
energy, and related health illnesses, and ultimately global health security. This report
explores the impact of these crises on Asia and the Pacific region, and their potential for
regional conflict.
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Introduction
Asia and Pacific countries (APACs) include Australia, Bangladesh, Cambodia, China, Fiji,
French Polynesia, Guam, Hong Kong, India, Japan, Korea-South Korea, Laos, Malaysia,
Micronesia, Myanmar, New Zealand, Pakistan, Singapore, Taiwan, Thailand, and Viet
Nam. The APACs defined by the Human Development Index that represent a significant
share of the world’s economic production and population to assert power as an economic
block include the BRIC (Brazil, Russia, India, and China) and the MINT countries
(Mexico, Indonesia, Nigeria, and Turkey). The ascendency out of poverty in Asia and
the Pacific region has proven both unique and worrisome, especially as it pertains to health
and public health security. For example, the incidence of poverty in China in 1981 declined
from 85% to 27% in 2004, a reduction of slightly more than 600 million people, primarily
accomplished through rapid industrialization and village-based poverty targeting.1 While
China produced a faster change from poverty than any country in history, their understand-
ing of essential public health requirements lagged vastly behind industrialization and was
never given the same priority. That lack of coordination and collaboration remains evident
today, placing China under a different microscope, one of greater scrutiny and judgment
from the global community who sees their many poor health outcomes, especially related
to air pollution, prompting many in China and the world to ask “at what price?”2

In 2010, there was water scarcity in two-thirds of China’s 600 cities, 80% had no sewage
treatment facilities, the food security program is unsustainable, 90% of groundwater is
polluted, and major rivers have had their downstream microorganism ecology altered by
chemicals and fertilizers dumped by industry and cities into the water resulting in new
and reemerging diseases. In August of 2016, President Xi’s economic address tied to security
concerns called for “full protection of people’s health, stressing that public health should be
given priority in the country’s development strategy.”3 An independent survey of the
Chinese citizenry two months later revealed that while the Chinese public agreed with
Xi’s need to promote China’s more influential role in the world, they raised grave concerns
about environmental safety, numerous high-profile scandals regarding unsafe medical and
food products, and water and air pollution.4 China’s story mirrors that of other developing
countries in Asia, the fastest growing region in the world, in that government spending on
public health is inadequate and not focused on those who need it the most.While the region
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is on-track to achieve the Millennium Development Goals it
aspires to economically, this is not the case for reducing malnutri-
tion andmaternal mortality,5 a domestic disconnect that challenges
China’s understanding and commitment to their development
assistance for “global health” that emphasize commercially driven
primary care and infrastructure engagements.6

After a decade of debate, started in the late 1980s, over what
global health represents and what it doesn’t, interested parties des-
perately sought a common definition. In 1994, the prestigious jour-
nal The Lancet called for the adoption of the “specialty” of global
health as one that focuses on issues that “directly or indirectly affect
health that transcends national borders.” The accepted definition
was designed to help settle what had become a stifling argument
among specialists whose aim was to come to an agreement over
“global” in contrast to “international,” and further concluded that
public health, per se, only focused on the health of the population of
a particular community or country.7 Admittedly, the debate over
what constitutes the definition of global health will undoubtedly
continue, as it did in 2013, when the contested issue surfaced on
whether “health equity should be explicitly defined as a goal of
global health or a new public health.”8 While this debate had come
to some semblance of closure in the form of a working definition,
meeting expectations of what the world understands is the
prerequisite for good health outcomes, defined as “global health,”
is only met when: essential public health infrastructure for water, san-
itation, food, shelter, energy, health access and availability, protections
for vaccines, maternal and child health, and mental health programs,
their supportive legislation and funding, and recordable outcome mea-
sures exist. Only then will the touted economic and political suc-
cesses of a nation gain the credibility of its now “healthier
population,” which to date has not only failed to be accomplished,
it has lost dangerous ground.

Unfortunately, in this debate, we lose an important link and
understanding in what defines global health when we attempt to
assume that unaccomplished public health advances belong only
to developing countries and that a state of global health already
exists to economically developed ones. Global health’s sensitive
indicators and their epidemiological outcomes are influenced by
both politics and governance. Indeed, in the United States, it is
common knowledge, supported by epidemiological studies, that
an individual State’s maternal and infant mortality rates fluctuate
with the political party in power.9-11 Similarly, for too many devel-
oping nation-states, the politically and economically vulnerable
status of their public health infrastructure and programs are best
avoided or put-off for another day.

Public health essentials, and the ability to maintain them for the
entire population, should be a common denominator in defining a
country as economically “developed.” It is no easy task.
Understandably, confusion reigns among themillennial population
who increasingly see themselves less as nationalists limited by bor-
ders and more as global citizens who carry the banner of global
health improvements, not just economic ones. As such, they rec-
ognize that both direct and indirect dire consequences to the health
of a population occur when protective thresholds in public health
are absent, destroyed, overwhelmed, not recovered or maintained,
or denied to populations by the myriad of crises that have already
occupied their lives.12

Historically, principles that define global health can be attrib-
uted to SirWilliamOsler, who in 1906 emphasized that “medicine
is the only world-wide profession, following everywhere the same
methods actuated by the same ambitions, and pursuing the same

ends.” Yet, throughout his clinical life, he characteristically placed
particular emphasis on the rise of preventive medicine and sanita-
tion and the “epoch-making discoveries of Jenner, Pasteur, Koch,
Lister, and others,” which, when discovered and termed “public
health advances,” became the core accomplishments that first
defined global health expectations. First the community, then
the nation, and then the world advanced. Global public health
was that expectation that Osler always looked to in his vision of
a “world-wide profession.”13 It is suspect that Osler today would
find that the artificial divisions defining global health limits ones
thinking in pursuit of what each and every public health advance
is called on to do. It would be a great loss if all public health
professionals ceased seeing themselves as protectors of the global
health. Global health expectations of today will not be realized until
public health infrastructure and protections are made available in
society, first as an element in health outcome progress, and even-
tually as a universal human right. Today, Osler would not say
otherwise.

Indirect or Preventable Health Protections under
International Law
Themost common public health challenge for the 20th century and
the beginning years of the 21st century has been to improve the
health status of populations caught in the cycle of war, intimida-
tion, hunger, migration, and death. The direct health consequences
of civil strife are identified as death, injury, disability, sexual assault,
and psychological stress. The indirect/preventable health conse-
quences are identified as mass migration, food shortages, hunger,
and the collapse of health and public health services.14 No one can
deny that all wars, both national and international, result in the loss
of essential public health infrastructure and protections.15-17 Many
who spent their careers working for international organizations in
wars and complex humanitarian emergencies post-WWII recog-
nized early on that all wars rapidly become public health emergen-
cies. They studied each war to capture how quickly and varied
public health crises developed when the essential public health
infrastructure was destroyed or protections to the most vulnerable
populations (children, women, elderly, and disabled) were denied,
ceased to function, or were lost. Health care providers were taught
that it was crucial to seek, identify, and monitor those victims who
presented to health facilities with ailments other than war-related
trauma as emerging preventable/indirect diseases due to destroyed
or failing public health infrastructure and protections. These
cases usually resulted from the abrupt changes in sanitation, water,
shelter, food, health access or availability, and either obsessive heat
or cold weather. Compared to direct mortality andmorbidity of war
or armed conflict as the measured outcome from weaponry, the
“indirect or preventable mortality” consequences from destroyed
essential public health infrastructure and protections will predict-
ably account, over time, for numbers that exceed those from war
weaponry by 50%-70% or more.16 Nor is it any different in
post-hurricane devastated Puerto Rico, where the official daily
mortality data averaging 82 deaths rose to 118 as public health
essentials in power, water, food, and medical care remain severely
compromised and the Island’s only suicide prevention hotline is
extremely busy.18 Disasters keep communities honest by their
uncanny ability to immediately define the public health and expose
their vulnerabilities.19

When cross-border wars were more common, our forefathers in
the 19th century Geneva, Switzerland predicted the dire public
health outcomes and their impact on civilian populations when
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writing the 1949Geneva Convention IV. Under Articles 55 and 56,
international humanitarian law (IHL) requires occupying powers
“to the fullest extent of the means available to it” to ensure the
“public health and hygiene in the occupied territory.” The IHL
references the adoption and application of preventive measures
necessary to combat the spread of contagious diseases and epidem-
ics, provide food and medical supplies as necessary to the popula-
tion; and agree to relief schemes and facilitate them by all means at
its disposal.20 Although these IHL provisions are well-known to
the humanitarian and public health communities for decades, it
is rarely appreciated by political decision makers of the current gen-
eration who can be inhibited by the outlay of time, personnel, and
funds required to restore such infrastructure. Indeed, a glaring
example occurred in 2003 when the USGovernment, whose initial
plan was to leave Iraq within three weeks’ time, claimed to be
“liberators,” not “occupiers,” purposely forgoing any responsibility
under the IV Geneva Convention, resulting in over a decade-long
list of indirect/preventable mortality to occur.21 In the current
war in Syria, the same IHL mandates have been ignored.

While preventable mortality and morbidity predictably occur in
war and armed conflict, it also shows its ugly head in the lack of
recovery and rehabilitation of sudden-onset natural disasters and
public health emergencies of international concern, such as the
2014 Ebola epidemic. Unfortunately, in many developing coun-
tries suffering prolonged conflict, especially those in Africa, the
destroyed public health infrastructure is rarely recovered post-
conflict before 10 years’ time, or more.22 As the nature of war
changed from primarily interstate to internal conflicts, unprec-
edentedmassive number of migrants and refugees followed, a proc-
ess endemic today to both the Middle East conflicts and North
African droughts, which in 2015 exceeded 65.3 million (or one
out of every 113 people on Earth), with over one-half under the
age of 18 years.23 Those public health responsibilities are then
passed to refugee accepting countries, many themselves unprepared
to mitigate the public health dimensions from this influx of
humanity, and they quickly become a public health emergency
in their own right.24,25 The current status to avoid disparities in
health services access and availability between migrants, refugees,
and the host population is historically unprecedented, and
represent a “global public health emergency” that all regions of
the world remain susceptible to in increasing numbers.26

Vulnerability in the Asia and Pacific Region
Since 1945, the reasons for crises and how the world responds to
them have changed every 10-15 years or sooner.27 These crises vary
greatly across regions.28 The economic, environmental, ecological,
social, and disease crises are increasingly under the influence of
widely integrated global changes and forces that are more often
slow-moving, but increasingly severe andmassive in that they affect
larger populations across many borders. These slow-moving crises
are unseen yet subtle, powerful and encompassing, where public
health infrastructures and protections become overwhelmed over
time with the emergence of increasing population-based, prevent-
able health emergencies related to water, sanitation, food, shelter,
energy, and related health illnesses, not casualties of war. Health
impacts are often characterized by four major categories:
weather-related morbidity and mortality, waterborne diseases/
water-related illness, vector-borne and zoonotic diseases, and
psychiatric/mental health effects.29

TheUnitedNations Economic and Social Commission for Asia
and the Pacific (ESCAP; Bangkok, Thailand) 2016 Report on the

Economics of Climate Change emphasizes that the region is the
most natural-disaster-prone with almost one-half of the number
of the world’s disasters.30 The Global Risks Perceptions Survey
(GRRPS) “underpins the views of risk experts globally,” suggesting
that the three prominent risk concerns are: (1) that climate change
extreme weather events and natural catastrophes will result in “dis-
proportionate consequences across the region,” especially because
of the wide disparities in the socio-economic status of individual
countries; (2) that “failures in national governance” with links to
“economic struggles, social unrest, and terrorism” remain high-
risks to the region; and (3) that regional propensity for infectious
diseases must be controlled. In 2003, the severe acute respiratory
syndrome (SARS) startled an unprepared region spreading rapidly
from China to 37 other countries before it was finally controlled by
internationally driven public health interventions. Although China
improved their public health capacity and capabilities, the region
still endures greater risk with over 70 new or re-emerging diseases
discovered each decade, primarily within China and South East
Asia, ensuring that infectious diseases will remain the second most
leading cause of death in the region.31–33

Risks will continue unchanged as long as the density of popu-
lations increase, live animal markets proliferate, bacterial spreading
remains unchallenged in increasingly warming oceans, easy and
unmonitored travel of people and goods occur across borders, mal-
nutrition and maternal mortality are ignored, government spend-
ing on public health remains low and not focused on those who
need it the most, and that environmental and societal norms crucial
to prevention and control have not been met, let alone the serious
economic consequences another pandemic would cause.34 In 2017,
ESCAP emphasized that an increasing risk of natural disasters
within the Region are out-pacing resilience capacity and “could
push the most disaster-prone areas into poverty unless action is
taken.”35

The 2018 GRRPS reveals that all environmental threats have
grown in prominence, ranking higher than average for both like-
lihood and impact over the next decade. This report follows a year
characterized by high-impact hurricanes, extreme temperatures,
and the first rise in CO2 emissions for four years.36 The report
acknowledged that disasters are exacerbated by “risk multipliers,”
specifically “climate change, population growth and urbanization,
and environmental degradation,” in combination with poverty,
poor governance, and a degraded infrastructure. The usage of
the term “infrastructure” in similar reports is primarily focused
on economic failures, investment shortfalls, or upgrades needed
to energy, transportation, and communications. While medical
and public health infrastructure is not specifically referred to,
reports have emphasized failure of urban planning from “poorly
planned cities, urban sprawl, and associated infrastructure that cre-
ate social, environmental, and health challenges” and a “significant
decline in the available quality and quantity of fresh water, resulting
in harmful effects on human health and/or economic activity,” bio-
diversity being lost at mass-extinction rates, and agricultural sys-
tems under strain from pollution of the air and sea as pressing
threats to human health.36

Most crucial, especially in this region, is a trend towards nation-
state unilateralism, in conflict with those who see critical answers to
these problems only emanating from a more globalized world
thinking and concerted efforts across national borders. Collective
global direction to solve both regional and globally driven crises
are sourly lacking and seemingly declining, making it more difficult
to sustain the long-term, multilateral responses that are required to

Burkle 655

December 2019 Prehospital and Disaster Medicine

https://doi.org/10.1017/S1049023X19004953 Published online by Cambridge University Press

https://doi.org/10.1017/S1049023X19004953


counter global warming and the degradation of the global environ-
ment. Asia leadership must learn from Africa, where one-half of
Madagascar’s population has been under severe drought with loss
of their maize/corn crop, having to sell off their starving animals,
while surviving on seeds and wild cactus fruit, all of which drive
local disease dynamics.37,38 Clinically, this results in slow-onset
starvation because of the lack of food, a dire health condition unlike
micronutrient based malnutrition illnesses (eg, scurvy from lack of
vitamin C, or blindness from vitamin A deficiency) that was the
mainstay of the humanitarian community’s relief efforts in
Africa related to decades-long war and armed conflicts of the
20th century. Unlearned or forgotten food-base strategies, fre-
quently over-looked in the past, require new ideas and approaches
on a massive scale by governments, the donor community, the
international agencies, and researchers. If attention is given
immediately to uncovering the causes of indirect mortality and
morbidity, then preparedness and prevention works.

Shared Risks to the Region
The concept of global public health is ubiquitous and pervasive and
too often only observed and discussed at the 30,000-meter-level. It
doesn’t tell us how issues practically translate day to day. The region’s
diversity is unique with countries at all stages of development, capac-
ity, and capability to respond, but less capacity to prevent, prepare,
or recover. Being home to the majority of the global poor, the
developing countries of the region are unable to survive or participate
in adapting, depending entirely on the developed world’s planning
and response that too often has proven to be inadequate.28

To make sense of the issues facing us, we need to discuss them
through some semblance of a framework that includes the major
global public health issues facing all countries, not just Asia and
the Pacific. To clarify the interpretation of multidisciplinary risk
factors common to the current crisis and their management, this
report uses a Venn diagram (Figure 1), a thinking tool, to illustrate
the overlapping and shared relationships between forces, both
natural and human-made, that represent already established or
emerging public health emergencies and their unique propensity
for conflict generation. Global public health crises have increas-
ingly focused attention on four frames: climate extremes, rapid
urbanization, essential scarcities, and biodiversity losses, evident
in defining the cruciality of the course of any conflict, rather than
a single infectious disease for example, which arises out of disturb-
ances in biodiversity.

There is much overlap and mutual dependency that is expected
in slow-moving crises such as droughts, floods, sea level rises,
desertification, salinization, ocean acidification, and glacial
retreats. Adams suggests that society always avoids studying these
slow-moving global disasters “because we rise to the challenge even
when it seems impossible.”39 Initially, crises at the community-
level are “discreet and unique” to that community, allowing the
community to anticipate, assess, and manage its individual charac-
teristics and risks based on predictable cultural expressions.40 The
ugly elephant in the room that all four frames have in common is
their inherent capacity to contribute to the risk, onset, duration,
outcome, and nature of community-level or regional conflict as
public health protections disappear. They may be symptomatic
of a larger and growing public health problem because no solutions
are readily forthcoming resulting, for some, to move away in mass
to find a better or safer location within or across borders. For the
most part, the major crisis drivers and their multipliers defined here
are symptomatic of the entire Asia-Pacific region.

Climate Extremes
Climate change itself is a normal and dynamic force that has been
occurring since the beginning of time; however, not, as many expert
scientists believe, at the rapid rate we see today or the extremes of its
presentation or risk to the global community. Those forces are
clearly human-made and referred to as global “climate extremes,”
or the on-going symptom of accelerated and more powerful
climate-based events. Of those recorded in the region, 90% occur
in China, India, Philippines, and Indonesia as weather-related
(floods, storms, heat waves, droughts, or fires) accounting for over
20 million refugees. The leading concerns in the region list
droughts or water shortages at 41%, severe weather (floods or
intense storms) at 34%, long periods of unusually hot weather at
13%, and rising sea levels at six percent.41 Taken separately, the
Pacific island population sees rising sea levels and water shortages
as their greatest concerns.42

With rising global mean temperatures, more intense typhoons
and tropical cyclones are expected to repeatedly hit the region.
Annual precipitation is expected to increase by up to 50%.
Floods cause the highest death rates and the greatest economic
losses, with 58 million people affected by floods, droughts, and
storms in China alone. Forty-eight percent of flood deaths occur
in Asia, accounting for 85% of those killed and 86% affected
globally.43 With increasing warming of the ocean, the intensity
of each typhoon is greater and the season is longer. Mainland
China, Taiwan, Korea, and Japan are likely to experience increasing
damage from typhoons. Increased vulnerability will significantly
impact the global economically with flood losses expected to
increase from the $6 billion in 2005 to $52 billion per year by
2050. Moreover, 13 of the top 20 cities with the largest growth
of annual flood losses from 2005-2050 are in Asia and the
Pacific: Guangzhou, Shenzhen, Tianjin, Zhanjiang, and Xiamen
(PRC); Mumbai, Chennai-Madras, Surat, and Kolkata (India);
Ho Chi Minh City (Viet Nam); Jakarta (Indonesia); Bangkok
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Figure 1. Major Drivers of Crisis Driven Public Health
Emergencies Impacting Asia and the Pacific Region and
Risks for Conflict.
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(Thailand); and Nagoya (Japan).44 A comprehensive assessment of
current and future risks to the region warns that within coastal and
low-lying areas of “19 of the 25 cities most exposed to a one-meter
sea-level rise are located within the region, seven of which are in the
Philippines alone.” Indonesia “will be the most affected country by
coastal flooding” with “approximately 5.9 million people expected
to be affected every year until 2100.”45 If mitigation and adaptation
efforts are not quickly and strongly implemented, the Asian
Development Bank (ADB;MetroManila, Philippines) warns that
unabated warming could largely diminish previous achievements of
economic development. Indeed, many countries in the region, such
as small island states, least developing countries, and landlocked
developing countries, face even more severe challenges to address
inclusive development, poverty, and infrastructure needs and create
new ones.46

While much of the world still focuses on the response phase
alone, crisis planners must shift their focus to the entire disaster
cycle: anticipation, assessment, prevention, preparedness, response,
recovery, and rehabilitation. Encouragingly, prevention and prepa-
ration have been the educational and operational focus of the
Association of SouthEast Asian Nations (ASEAN; Jakarta,
Indonesia) adopting the premise that “for each dollar spent on dis-
aster preparedness, an average of four dollars is saved on disaster
response and recovery.”27,47,48

Both land and ocean temperatures have been rising. The
National Oceanic and Atmospheric Administration (NOAA;
Silver Spring, Maryland USA) percentiles in 2013 received par-
ticular attention because of unexpected global temperature rises.
There were two versions of NOAA’s report published in 2016,
the first showed what was the anticipated temperature rises,49 only
to be replaced three months later by an unscheduled and disquiet-
ing revision that revealed more severe rises than what was expected,
with an added warning that “global warming will be quicker and
more catastrophic than previously envisioned.”50 Without major
improvements, a six-degree Celsius temperature increase is
projected over the Asian landmass by the end of the century.
Some countries in the region such as Tajikistan, Afghanistan,
Pakistan, and the northwest part of the People’s Republic of
China are projected to experience an eight-degree Celsius rise.
The ADB ominously declares that “These increases in temperature
would lead to drastic changes in the region’s weather system, agri-
culture and fisheries sectors, land andmarine biodiversity, domestic
and regional security, trade, urban development, migration, and
health which may crush any hope of achieving sustainable and
inclusive development.”46 In addition, heat-related deaths in the
region among the elderly are expected to increase by approximately
52,000 cases by 2050, as will deaths related to vector-borne diseases
such as malaria and dengue.45

Drought, the “common thread” for major crises world-wide, is
secondary to the loss of ground water normally replenished by
centuries-old deep aquifers that are over-extended, or simply no
longer exist. Epidemiologically, the severity can be measured by
the severe loss of maize, soy, rice, and wheat crops that the drought
has produced in every region of the world. Droughts destroy crops,
kill animals, and dry up water sources resulting in damaged food
and cash crop production, higher inflation, increased poverty,
weaker exports, and political instability.51 China’s Yangtze and
Yellow River beds have dried and impacted to a degree that it is
likened to cement during prolonged droughts; when the rains
return, the water is not absorbed, but works as a major conduit
for floods for the surrounding cities.

Despite the United Nation’s drought early warning initiative,
the 2017 drought that hit Northern China was the worst on record
with Chinese officials reemphasizing that conditions were “turning
grim because of the prolonged lack of rainfall,”52 insisting that
countries abide by the Paris climate accord53 that includes public
and private investments focused on the rapid decarbonization of
the Asian economy.44 Improved irrigation systems, water manage-
ment, agricultural practices, disaster preparedness, and regional
sharing of scarce water have, in part, been successful. Drought
management “demonstrates the interconnectedness demands” of
the region, reemphasizing that “ignoring El Nino is not an option
for countries in Asia.”54

Climate Extremes and Conflict
In 2017, Burkle highlighted the conflict in Syria to underscore
public health global lessons that must not be forgotten; and with
the chronic ethnic and cultural animosities worsening within
Asia, Middle Eastern conflicts serve as foreboding reminders.55

The current war in Syria, from 2011 to 2016, began with 60%
of Syria’s agricultural northeast and south suffering its worst
drought, water shortage, and crop failure, compounded further
by failures in governance and management of the Assad regime.56

With previous droughts, the Assad regime provided relief despite
the population’s religious differences.With oil prices dropping, the
Assad regime claimed it was unable to respond as it had in the past.
Poverty accelerated the exodus of farmers, herders, and rural fam-
ilies to cities in the west fomenting the first conflict and then
today’s major sectarian war.55 In retrospect, multiple public health
interventions were available and could have ceased or mitigated the
population exodus.57 Similar lost opportunities for preventive
engagement with droughts occurred in the Sudan, Somalia,
Eritrea, and Ethiopia, all leading to migration of large numbers
of the affected populations. If all the forcibly displaced persons
would be placed in one state, it would be the 21st largest populated
country in the world.58 Populations escaping from public health
collapse as internally displaced or refugees have exceeded those
from warfare alone, further burdening the already fragile public
health protections in host countries such as Jordan, Lebanon,
Turkey, and Greece.55 Is this a similar fate for the Asia-Pacific?

In 2013, scientists began to debate whether there were legiti-
mate connections between the development of violence and
climate-related factors and those who prefer to explain conflicts
simply as social processes.59,60 By 2015, policy experts found the
public moremotivated tomitigate climate change when it is framed
as a health issue. Improved medical understanding of the associa-
tion between climate change and conflict could strengthen mitiga-
tion efforts and increase cooperation to cope with the climate
change that is today considered inevitable. Other analysts likened
climate change with a heightened risk of conflict and diminishing
resource availability to explain the increased frequency of civil con-
flict in developing countries, terrorism, asymmetric warfare, state
failure, and major regional conflicts, especially in ethnically
fractionalized countries.61 The medical understanding of these
threats is inadequate, given the scale of health implications.

In 2015, Bowles and colleagues found that the “disruptive
nature of these events seems to play out in ethnically fractionalized
societies in a particularly tragic way in leading to conflict.”62Where
the literature diverges is in the relative importance of climate and
migration as drivers of conflict, compared to other factors.63

Canyon and colleagues, in forecasting the impact of climate change
on infectious disease, recommend a community resilience model
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rather than that of a specific communicable disease, adding
that local information is a prerequisite for strategic and tactical
planning.64 Time and resources are required to analyze risks within
each community and to anticipate and assess any threatening
events. Specific requirements must emphasize community roles
by focusing on how best to maintain, respond, and recover public
health protections and the infrastructure necessary for health
security.65 Burkle emphasized that health professionals can no
longer stay silent and pander to the ignorance of others, challenging
them, along with multidisciplinary partners and stakeholders, to
define a strong collaborative and cooperative stance on climate
change.66,67 Both Burrows and Kinney, and Schwartz, in exploring
the potential pathways linking climate change, migration, and
increased risk of violence, feel the migration issues could have been
handled differently, and that it is unrealistic to expect that a general
theory will emerge that can predict where climate-related migra-
tion and conflict is likely to occur or what will trigger or increase
the risk of conflict.63,68

Rapid Unsustainable Urbanization
How extensive is rapid unsustainable urbanization? One answer,
despite a globe with very diffuse and unequal destinations such
as seen in Asia and the Pacific, is that in Mumbai, the financial
capital of India, over one-half of the population live in slums.69

In comparison, the urban poor in Africa referred to at times as
being urban disamenities, a term that denotes the very unpleasant
and insulting quality of their person being studied, ranging from
35% to 50%. Where urban slums exist, African cities are home
to the highest world-wide child and maternal mortality and mor-
bidity rates, where more than one billion people have no political
voice, where too commonly public health resources are in steady
decline, sanitation ignored, infectious diseases more prevalent,
and extreme poverty is maintained or worsened, and where the
population may be forced to pay for the use of one latrine per
150-200 people, which is over a 10 minute walk and unsafe for
women to use at night.70 Humanitarian assistance in Africa has
moved from rural to urban areas, resulting in the largest disparity
between the “have and have not” populations since 1950’s Alma
Ata. In all regions of the world, the humanitarian community is
not prepared to protect the urban public health infrastructure or
system across the entire disaster cycle, not just response and
recovery.

Compared to Africa where the urban migration has led to
increased violence, in Asia, migrant populations have settled onto
the only available land, with “many informal settlements located in
fragile environmental areas on shorelines and major river basins.”
Much of the unsettled land is available because it is historically
prone to natural disasters. In 2017, the degree of urbanization
world-wide was 54% with Asia at 49% and the Pacific Islands at
69%.71 All of the Pacific Islands are essentially urbanized, suffering
worsening non-communicable and communicable diseases. No
island has experienced as rapid a public health decline and chronic
infectious diseases as the Marshall Island of Ebeye, which may be
the most densely populated island in the Pacific and one of the top
five most population-dense places globally with over 15,000 people
living on 0.36sq km coral atoll.72 Kiribati, with a population of
100,000, rapidly rising sea water levels, and the mixing of sparse
freshwater resources and sewage, suffers chronic diarrhea, pneumo-
nia, and the highest infant mortality rate in the Pacific.73

The urbanization rate in the Asia and Pacific region grew faster
this past decade than that of the United States and the European

Union combined, where 13 of 31mega-cities ofmore than 10million
inhabitants exist. Of the world’s 47 fastest growing cities, six are in
Africa and 40 in Asia, 20 of which are in China.74 The 2013 ESCAP
factsheet on urbanization trends in the region warns that urban
growth in the region is “not environmentally sustainable.” While
sustained urbanization was possible at one time, the resource-base
sustaining the human population is now in steady decline, primarily
due to the “poor quality of air, cleanwater supply, andmanagement of
waste and sanitation.”75 Overall, East Asia’s population density grew
to more than 1.5-times the average for the world’s urban areas and
more than 50-times the average density in the United States.76,77

The urban population in 2010 numbered 754 million people, more
than the combined population of theUnited States and theEuropean
Union.78

China’s Pearl River Delta Urban Development Project, encom-
passing nine cities and 42 million people, the total size of which is
equal to that of the states of Vermont and New Jersey combined,
making it the largest urban area in the world based on size and pop-
ulation. It has the goal to improve governance of public health infra-
structure, especiallywastewatermanagement and transportation.79,80

Cities with a massive replacement of farmland by concrete and
asphalt have sustained increases in temperature and spoiled water
from their natural routes. All of these cities produce their own
climates.

For the first time, the 2015 World Bank (Washington, DC
USA) Report compared urban areas and their populations in a
“consistent manner across 350 urban areas in East Asia.”The study
revealed that despite a huge wave of urbanization in the first decade
of this century, the process has the potential for “more decades of
urban growth to come.” While the continued growth of Asia’s
emerging middle class and the “direct link between urbanization
and income growth,” the region is still home to the world’s largest
urban slum population and largest concentration of people living
below the poverty line.81

Crucial to Asia’s successful rapid urbanization is that it must
improve and maintain public safety. In its 2017 Safe Cities
Index, which analyses four categories: digital security, healthy secu-
rity, infrastructure security, and personal security, the Economist
Intelligence Unit (London, United Kingdom) found that wealthy
global capitals are “creating cities with previously unimagined
population sizes” that are also plagued with extreme weather from
climate change and other natural forces posing new and greater
urban risks. No city is immune. The report is crucial, reminding
all in crisis management how critical success is dependent on an
urban center’s ability to think and practice across professions.
The report emphasized that “Businesses in fast-growing markets
have a clear economic interest in a safe city, populated with
contented consumers untroubled by cybercrime, and healthy and
productive workers breathing clean air in green open spaces.”82

Fenson adds: “With Asia’s urbanization set to continue, the eco-
nomic and commercial imperative to improve its cities has never
been greater.”76

Earthquake-prone Tokyo, which once again tops the overall
rating in safety, showed the “strongest performance in digital safety
and health security,” but has fallen in infrastructure security.
Maintaining infrastructure credibility is expensive. Affluence drives
infrastructure security with other cities in the region: Singapore,
Wellington, Hong Kong, Melbourne, and Sydney among the best
in infrastructure safety. Lowest on the list are low-income cities that
have “failed to upgrade old infrastructure” such as Mumbai, Delhi,
Manila, Yangon, Karachi, and Dhaka.82
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In developing countries, the rapid expansion of urban popula-
tions is also putting pressure on infrastructure, particularly as young
people leave rural areas and head for the city. Inequalities within
cities are persistent and widespread as urban poor continue to lack
access to adequate shelter, water, sanitation, health, sufficient
incomes, and even a legally defined address. With most of the
world now calling a city their home,82 poor and disadvantaged
communities have been and will continue to be disproportionately
affected with the UN calling this “the dark side of economic
growth;” “current economic models are not providing a sufficient
basis for inclusive and sustainable development.”83

Rapid Unsustainable Urbanization and Conflict
The number of armed conflicts and wars has declined significantly
since the end of the ColdWar, especially the number of large-scale,
high-casualty conflicts.84 Low-intensity conflict such as protests or
riots, or more organized political upheaval and internal armed con-
flict, are common.Urdal contends that East and Southeast Asia have
avoided conflict stemming from large youth populations by provid-
ing education and employment opportunities. Yet, with most rural-
to-urbanmigrants being youth, there are many unknowns as to what
explains urban violence and must monitor these trends closely to see
what the population factors mean.85 Conflict is most often related to
the ills provoked less by population numbers and more by increased
population density and inequality, an opinion for the most part that
is being ignored, especially in places like India. Others disagree stat-
ing that population composition, not population density, is associ-
atedwith political conflict.86 The Population Institute (Washington,
DC USA) claims that “brisk population growth can quickly lead to
over-population and instability in poor countries with stressed
resources.” Rapid urbanization becomes unsustainable when the
population density increases beyond the capacity of public health
infrastructure and social protections, especially if stability is under-
mined by taxing available space and resources.87

East Asia’s population density grew to more than 1.5-times the
average for the world’s urban areas andmore than 50-times the aver-
age density in the United States.76 However, despite the rise of the
mega-cities, two-thirds of the region’s urban areas are comprised of
100,000 to 500,000 people, with the biggest growth in urban pop-
ulation occurring in medium-sized areas. Asia has nonetheless seen
income inequality rising by more than 20%, a growth pattern that
cannot be considered inclusive. Caution prevails by those who sug-
gest that development and urbanization “will likely increase rather
than decrease violence in the coming decade.” With almost 350
urban areas spilling over local administrative boundaries, rapid
urbanization has increased metropolitan fragmentation, reduced
security of land tenure, and provoked a rise of inequality and regional
disparities that have intensified subnational conflicts in Thailand,
the Philippines, Cambodia, India, and Mongolia.88 Not only will
urban land area triple globally before 2030, the projected expansion
will take place on some of the world’s most productive croplands.89

Multiple factors can converge to dispossess people from their land,
induce conflicts, and increase migration from rural areas. The
degrading land productivity, deepening impacts of changes in cli-
mate, conflict, and food insecurity; poverty; and lack of livelihood
opportunities are driving mostly the rural poor into towns and
cities.90 Many city-dwellers in Asia, and in India specifically, are
men, 65% below the age of 35, whomigrate alone, have limited time,
relying increasingly on street foods, poor shelter, lack of sanitation,
and hygiene in slums. Family and community support, which was
woven into the rural social fabric, is now lacking. With rapid

urbanization, under-nutrition and micronutrient deficiencies are
rampant with one in three stunted under-five children out of 155
million globally now living urban areas.

Close to 90% of urban population and area growth is forecast in
Asia andAfrica, with themost dramatic changes foreseen inAsia.91

China’s uneven progress against poverty suggests that while migra-
tion to urban areas has helped reduce poverty nationally, the bulk of
the reduction in poverty came from rural areas; it will be more dif-
ficult for China to maintain its past rate of progress against poverty
without addressing the problems of continually rising inequality, a
major factor in controlling conflict.92

Evans, admitting that the current knowledge-base of urbanization
is limited, argues that to understand, control, and reduce armed con-
flict in urban centers in the future requires an urban-oriented under-
standing of the ecology of cities.93 Unfortunately, where population
densities range from 30,000 to one million people per square kilo-
meter, those who migrate to urban centers for employment will rarely
expect to accomplish what they hoped for. Also, one cannot deny that
an abrupt climate extreme could disrupt functioning ecosystem ser-
vices, prompting mass migration, mostly to urban areas that could
suddenly make cities more crowded and overwhelm available social
andhealth services.94Groesbeck andothers stress that effect of conflict
on urbanization is an important question that needsmore study, espe-
cially in developing countries where conflict is more prevalent.94,95

Biodiversity Crises
Biodiversity areas are key to global survival as they contain the
majority of the world’s plants and vertebrates that are the founda-
tion of human and ecosystem survival. Globally, 35 “biodiversity
hotspots” or “centers of diversity” exist as areas with high levels
of species diversity and represent the most important sites for bio-
diversity conservation world-wide. They are identified globally and
nationally using global standardized criteria and thresholds. A hot-
spot must meet two strict criteria:96

1. It must have at least 1,500 vascular plants as endemics con-
taining a high percentage of plant life found nowhere else on
the planet. A hotspot, in other words, is irreplaceable. And,

2. It must have 30% or less of its original natural vegetation. In
other words, it must be threatened as a hotspot.

They provide food diversity; fresh water; maintain social fertil-
ity; pollinate crops; balance species of bacteria, viruses, and other
organisms; provide raw materials and fuel; and regulate climate
and air quality. High biodiversity is the world’s major safeguard
against infectious diseases.96

Biodiversity “hotspots” occur when there is a loss of at least 70%
of its original, most biologically diverse and threatened habitat.
Hotspots cover just 2.3% of the planet’s surface. For centuries,
invaders have fought to occupy highly biodiverse areas identified
by outsiders as having advantages such as more abundance of food,
water, health, and other resources. Indeed, human population
expansion has increased 71% in areas of highest biodiversity.50,96

Over 90% of major armed conflicts between 1950-2000 occurred
in 28 of 35 biodiversity areas threatening hotspots to occur. More
than 80% of these took place in the hotspot areas themselves.

War poses amajor challenge to the conservation community where
biodiversity must be recovered quickly post-conflict to avert a major
disaster. “Warfare ecologists” have been deployed to work in combat
zones to strengthen environmental protection before, during, and after
conflicts, and to assist governments to defuse incipient conflicts,
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resolve those underway, and to reduce their toll on people and nature.
Encouragingly, military planners now consider climate change a
“threat multiplier” affecting national security and post-war rehabilita-
tion of ecosystem services. Political scientists have argued that resource
conflicts fought over oil, water, arable land, food supplies, and more
risk being an increasing cause of modern interstate warfare.97 The
South China Sea’s Spratly Islands, all biodiverse hotspots, support
over 600 coral species and 6,000 fish species now under threat of
extinction because the island chain is home to 15 military bases.98

Other consequences of disregard for the environmental sanctity of
these areas result in air, water, and soil pollution.99 Research increas-
ingly tells us that the essential diversity of nature cannot support the
current pressure that humanity is placing on the planet resulting in a
biodiversity loss 1,000-times the natural rate.100 This occurs because of
the extinction of individual species, over-exploitation of flora and
fauna, habitat destruction, land conversion for agriculture and devel-
opment, climate change, rise in temperature, pollution, and the spread
of invasive alien species. Increases in temperature have caused drastic
changes in Asia and the Pacific’s weather system, agriculture and fish-
eries sectors, land and marine biodiversity, domestic and regional
security, trade, urban development, migration, and health, and
they risk crushing any hope of achieving sustainable and inclusive
development.101 Globally, more than 150,000 protected areas have
been designated with a goal of protecting species and ecosystems,
but whether they can continue to achieve this goal as human impacts
escalate is unknown. Unfortunately, researchers have shown in South
Asia that the current pace of the establishment of new, protected areas
will not be able to overcome current trends of loss of marine and ter-
restrial biodiversity.102

The International Union for Conservation of Nature’s (IUCN;
Geneva, Switzerland) comprehensive Red List covering thousands
of plant and animal species and sub-species claims over-exploitation
and agriculture activity are the most prevalent threats facing these
vulnerable species, followed by urban development, invasive species
disease, both natural and introduction of new genetic material, pol-
lution, systems modification (ie, fire, dams, and others), and climate
extremes (ie, storms, floods, habitat modification, extreme temper-
atures, and drought). Most worrisome is that despite attempts to
provide protected areas for marine and land-based species, the diver-
sity trend continues to decline. The human footprint is wide-spread
and rapidly increasing in these biodiverse areas with seven percent of
global ecosystems showing marked increases in population use.50

Sixty percent of groundwater supporting 750 million people in
Pakistan, India, Nepal, and Bangladesh is NOT drinkable or usable
for irrigation, a severe hit to economies and health.103

Marine ecosystems, particularly in the Western Pacific, will be
in serious danger by 2100. All coral reef systems in the sub-region
will collapse due tomass coral bleaching if global warming increases
by four-degrees Celsius (global business-as-usual scenario). Even
with a 1.5-degree Celsius temperature increase, 89% of coral reefs
are expected to suffer from serious bleaching, severely affecting
reef-related fisheries and tourism in Southeast Asia.44,104,105 The
Living Planet Report documents the state of the planet, including
biodiversity, ecosystems, and demand on natural resources, and
what this means for humans and wildlife, especially in the areas
of poaching, habitat destruction, climate change, and human-
wildlife conflict. The population sizes of vertebrate species, mam-
mals, birds, reptiles, amphibians, and fish, have declined by 58% in
less than two human generations.106,107 The facts and figures in the
report paint a challenging picture, yet claim plenty of room for
optimism. Several countries have managed to raise the standards

of living for their populations while using resources at much
less intensity than industrial countries. In 2015, the 2030
Sustainable Development Goals were adopted along with the
Paris climate agreement to accelerate and intensify the actions
and investments needed for a sustainable low-carbon future, a
better understanding of the scale of human impact on the planet,
and the way the key environmental systems interact and manage
them.106,107

Biodiversity Crises and Conflict
Looking at the major forces that impact conflict, authors acknowl-
edge the social concerns that accompany biodiversity conservation
arguing that sometimes we must support conservation for biodiver-
sity’s sake, not for its direct human benefits.108 As conservation con-
flicts increase, there is need to minimize the negative aspects on
biodiversity and human livelihoods and well-being with clear goals
and a transparent evidence-base.109 Despite the remarkably consis-
tent pattern of armed conflict in biodiversity hotspots with most
hotspots suffering repeated episodes of violence, evidence suggests
that in politically volatile regions, “biodiversity conservation is
improvedwhen international nongovernmental organizationsmain-
tain continuous involvement, support and protect local staff
throughout the conflict, and incorporate activities into military,
reconstruction, and humanitarian programs.”110 McNeely and col-
leagues have identified progress with key policy issues that have
improved regional cooperation among relevant stakeholders.111

Asia faces numerous and unique biodiversity challenges with the
protection of freshwater biodiversity topping the conservation pri-
ority list. Freshwatermakes up only “0.01% of the world’s water and
only 0.8% of the earth’s surface.” Declines in freshwater biodiver-
sity are far greater than those in the most affected terrestrial
ecosystems. If trends in “human demands for water remain
unaltered and species losses continue at current rates, the opportu-
nity to conserve much of the remaining biodiversity in fresh water
will vanish, demanding immediate adoption of a new paradigm for
biodiversity protection and freshwater ecosystem management.”112

McMichael, aware of the dominate human-microbe transitions
that have been accelerated by the four frames being discussed,
asserts that “a new equilibrial state may lie ahead.”Anymature, sus-
tainable, human ecology must come to terms with both the need
for, and the needs of, the microbial species that help to make up
the interdependent system of life on Earth. However, it certainly
will not entail a world free of infectious diseases. Whereas humans
and microbes are not “at war,” they represent a crucially important
microbial level conflict where both are engaged in a moral, self-
interested, co-evolutionary struggle.We need to understand better,
and therefore anticipate, the dynamics of that process.113 While
there are many environmental and behavioral determinants of dis-
ease, climate change and extremes can serve as the initial insult
altering land use, destroying its inherent protections, and resulting
in health impacts. Patz and colleagues implore clinicians to
“develop stronger ties, not only to public health officials and scien-
tists, but also to earth and environmental scientists and policymak-
ers. Without such efforts, we will inevitably benefit our current
generation at the cost of generations to come.”114

Other scientists stress that wartime epidemics of infectious dis-
eases have decimated the fighting strength of armies, caused the
suspension and cancellation of military operations, and brought
havoc to the civil populations of belligerent and nonbelligerent
states.115 Again, numerous authors have focused on the current
war in Syria and the emergence of the high prevalence of multi-
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drug-resistant infections, both in war wounds and among
refugees from the Syrian war and Jordan, which risk being spread
globally.116 This represents the first incident where all antibiotics
have proven resistant, with some researchers worried this may spell
the beginning of the end of antibiotic use as we know it.
Antimicrobial resistance, because of the loss of biodiversity protec-
tions, is already a major health problem world-wide with marked
variations in the resistance profiles of bacterial pathogens found
between countries and in different patient settings, especially in
Asia.117 Overcoming antimicrobial resistance requires global col-
lective action, biodiversity, and sustainability.50,118

Mora and Sale argue that global diversity loss needs to go
beyond protected areas. There is an “overall failure to protect
against the broad range of threats affecting existing ecosystems,”
claiming any progress to date has been negatively impacted by
“budget constraints, conflicts with human development, and a
growing human population that will increase not only the extent
of anthropogenic stressors, but the difficulty in successfully enforc-
ing protected areas.” There is a “clear and urgent” need for addi-
tional solutions that “stabilize the size of the world’s population
and our ecological demands on biodiversity loss.”103

Emergencies of Scarcity
Of all the natural resources, water, food, and energy are highly
interconnected as a resource and policy nexus that is most needed
to sustain life on Earth. Their insecurity is an impediment to both
social stability and economic growth, especially in China where
growing shortages of water and the security of food and energy
resources threaten China’s development.119 Per capita water avail-
ability is the lowest in the world. In Asia, the fastest increase in
water loss comes not from agriculture but rather demands from
industry and urban households requiring expanding amounts of
energy. Food security is tenuous with over 20% of the under-
nourished populations living in South and South-West Asia.
This water-food-energy nexus requires many water and energy
policies that today are largely in isolation from one another.120

Again, we are reminded of Africa where slow-onset starvation
occurs with lack of food, not just micronutrient based malnutri-
tion.121 Crucial for much of the Asia Pacific populace occurred
in 2015 with over a 35% drop in catches of fish, their main protein
staple, because of high CO2 emissions.122,123

With the turn of the century, climate extremes and scarcity of
energy, water, and food was re-defining China’s public health sta-
tus. By 2011, 43% of state-monitored rivers were so polluted that
they were unsuitable for human contact, and the downstream
microorganism ecology from major rivers had been altered by
chemicals and fertilizers dumped by industry and cities, resulting
in new and reemerging diseases.124 More than one-quarter of
the country’s rivers, lakes, and streams were too contaminated to
be used for drinking water. Acid rain, it added, has become a prob-
lem in nearly 200 of the 440 cities it monitored.125 A 2010
NATURE study cautioned that with 22% of the world’s popula-
tion and only seven percent of the world’s arable land, they ques-
tioned China’s water resources and agriculture future and ability to
feed its people, especially as soil erosion greatly exceeds rates of
production.126 Nitrogen produced by fossil fuel and geological res-
ervoirs of other fertilizers are headed toward possible scarcity,
increased cost, and/or geopolitical conflict, with the added insult
that climate change is accelerating the microbial release of green-
house gases from soil organic matter and will likely play a larger role

in the climate future, as will increases in the frequencies of droughts
and floods in some areas of China.127,128

Mekonnen andHoekstra claim that fresh water scarcity is wors-
ening and soon will be an all-year-round crisis, resulting in two-
thirds of the global population, one-half of them living in India
and China,129 and over-shadowing the effect of climate change
on levels of water stress, resulting in more densely populated water-
sheds by 2050.130 Gruber’s Massachusetts Institute of Technology
(MIT; Cambridge, Massachusetts USA) study points to “a perfect
storm of economic growth, climate change, and demands of fast
growing populations by 2050 leading to billions of people having
access to a lot less water than they have today.”131 This will be espe-
cially scarce in northern China, where water scarcity can result in
complete desiccation during dry seasons, decimation of aquatic
biodiversity, and substantial economic disruption.132 Even tradi-
tional age/gender-specific mortality and morbidity rates have lost
some credibility when the entire population is equally vulnerable
to these scarcities. Water scarcity exacerbated by El Nino’s warm-
ing ocean temperatures have impacted populations from the Pacific
island chain, especially the Marshall Islands, to Indonesia, and
western China with Asian countries the hardest hit resulting in
energy, food, and water insecurity.133

The most polluting industries in China are agriculture, chem-
icals, and textiles. In 2016, 19.4% of arable farmland in China
had polluted levels higher than the national average, and 16.1%
of China’s surveyed land is polluted by heavy metals like cadmium,
arsenic, lead, and mercury. Overall environmental quality has again
declined, questioning “is this the end of China’s chemical love with
nowhere to hide?” and prompting “triage plans of air, water, and
soil to tackle pollution.” Indeed, China agrees that there would
have to be a slowdown in GDP growth to tackle its environmental
issues, but President Xi has made no mention of changing in any
specific targets. However, his plan for the future is “all about pri-
oritizing great protections” over “great development,” but little has
been accomplished. Arsenic poisoning of drinking water is a major
problem for China, and the threat it poses to global health much
more wide-spread than previously believed.134,135 Higher arsenic
levels have been found in natural aquifers that serve as a supply
of water in dozens of countries on all five continents with nations
in South and East Asia accounting for over one-half of all cases of
arsenic poisoning.136

In some countries of Southeast Asia, rice yields could decline by
up to 50% by 2100 if no adaptation efforts are made.44 Almost
all crops in Uzbekistan, meanwhile, are projected to decrease by
20%-50% by 2050, even in a two-degree Celsius temperature
increase. Food shortages could increase the number of malnour-
ished children in South Asia by seven million.44 Promising,
China has identified evidence-based techniques and pooling of sci-
entific data on local conditions and agricultural needs to make
smallholder farmers more sufficient.137 The Carbon Disclosure
Project’s (CDP; London, United Kingdom) 2017 Global Water
Report shows a 193% increase in businesses leading the way on
water stewardship. A water-secure world is possible, and the tran-
sition is underway. But to deliver it, water must be recognized as a
fundamental asset for all companies and cities across the globe.138

Emergencies of Scarcity and Conflict
TheTransatlantic Academy (Washington, DCUSA) identified five
resources: land, energy, food, water, and minerals as essential for
human security. If “Unchecked in terms of international trade, they
may set off international conflict.”139 Conflicts within countries have

Burkle 661

December 2019 Prehospital and Disaster Medicine

https://doi.org/10.1017/S1049023X19004953 Published online by Cambridge University Press

https://doi.org/10.1017/S1049023X19004953


dominated the region since 1990, with more than 120,000 water-
related disputes in China alone. Water management efforts and
resources in India often focus on “conflict management” between
different states. The allocation of increasingly scarce water resources,
however, is the principal cause of water conflicts. Direct conflict
most commonly arises at the local level, and is often based on the
construction of an “ill-thought-out” dam, ambiguous water with-
drawal rights, water disputes over inter-basin water transfers,
deteriorating water quality, and competing demands for water for
urban, industrial, agriculture, and ecosystems upon which liveli-
hoods depend.140

Busby’s 2017 Discussion paper on water security reveals that a
number of states experiencing conflict affected by water scarcity
also have weak governance and are more common where water-
sheds are shared across borders; this reminds us that “while violence
is not inevitable, conflicts are likely to become more severe where
there are increased demands for water, growing urbanization,
climate change, and changes in rainfall patterns and shifts in the
geographic range of disease vectors such as mosquitoes.” In Asia,
both droughts and on-going contentions upstream dam building
by China on the Mekong River have caused chronic security
friction.141

Resource availability must be seen not as a stand-alone issue, but
as integral to the overall political economy landscape.142 Resource
competition can become increasingly “aggressive” and referred to as
“distributional conflicts” leading to population displacement.143

Developing countries unable to survive or participate in adapting
will depend entirely on the Developed world, plans of which have
proven to be inadequate.144 As the population of Asia expands, the
competition for natural resources, particularly water, will intensify.
Farmers and food producers will be competing with other users,
including industry, cities, and the environment.145

Whereas Chinese cities have successfully outsourced their water
treatment to large private companies, residents now have to pay a
significant amount of money for water that in the past was free or
nearly free, intensify the conflicts among different water users.146

To avoid conflicts between the competing water users, researchers
have given more emphasis on developing tools and techniques for
sustainable water resources management to support reservoir oper-
ators and managers in optimizing water allocation, which is com-
monly referred to as “water grabbing.”147,148Others stress that there
is strong evidence that water scarcity contributes to conflict
between pastoralists and farmers and indigenous migrants.149

Soil erosion greatly exceeds rates of production in many agricul-
tural regions of Asia and the Pacific. Nitrogen produced by fossil
fuel and geological reservoirs of other fertilizers are headed toward
possible scarcity, increased cost, and/or geopolitical conflict.
Moreover, a warmer climate for the region could endanger energy
supply. Climate change can exacerbate energy insecurity through
continued reliance on unsustainable fossil fuels, reduced capacities
of thermal power plants due to a scarcity of cooling water, and
intermittent performance of hydropower plants as a result of uncer-
tain water discharges, among other factors. Energy insecurity could
lead to conflicts as countries compete for limited energy supply.44

A climate change security workshop in Japan in 2016 defined fac-
tors that increase state fragility, social unrest, and potentially violent
conflict, citing that the Asia-Pacific already has the highest number
of active conflicts and sub-national conflicts, which climate change is
exacerbating. This being said, the region must guard against any
exacerbation of resource competition, conflict among fisheries,
and migration and refugees from increasingly fragile regional small

island states leading to political unrest. They look to establishing
long-term resilience partnerships betweenG7 and countries starting
with a systematic and deeper risk assessment on how fragility and
conflict will play out in the region.150

Few in theWest are aware thatmore demonstrations against pol-
icies and social unrest occur in China than any other country. The
lessons learned by the Communist Party from Tiananmen Square
was to allow the over 180,000 protests, riots, and mass demonstra-
tions that average over 500 per day (the highest of any country) to
occur. Demonstrations that arise from governmental exploitation of
land, local policy dissent, and challenges to labor movements are
actually supported by theCommunist Party. The citizenry is allowed
to demonstrate by expressing their anger over several days, always
short of attacking security forces, and then receive some financial
compensation for their losses. But what is never allowed is advocat-
ing for democratic change, which would lead to prison. They must
dutifully keep dissent both “within-system and small scale,” never
revolutionary in nature or publicly critical of the Communist
Party. But writers question whether these tight restrictions will
remain if the economy falters, or because basic public health protec-
tions become more blaringly absent?151,152

Discussion and Conclusions
As we begin efforts to curtail these existing and potential dire con-
sequences, we need to take heed of the words of the late Richard
Levins, PhD, a famed public health scholar who wrote:

: : : surprises are inevitable in science : : :we found, for example, that pesti-

cides increase pests, antibiotics can create pathogens, agricultural develop-

ment creates hunger, and flood control leads to flooding : : :But some of

these surprises could have been avoided if the problems had been posed

big enough to accommodate solutions in the context of the whole.

The whole, it could be argued, operationally defines global pub-
lic health.153

Figure 2 illustrates that global health expectations will never be
realized unless essential public health infrastructure and protections
are accomplished as, or before, the economic gains are fulfilled. The
repair and updating of essential public health infrastructure and
protections must come first or in concert with economic growth.
Despite political promises, this has not been done. A good example
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Figure 2. Illustration that Global Health Expectations,
Primarily Economically Driven, Will Never be Realized,
Unless Essential Public Health Infrastructure and Protections
are Accomplished. Global public health serves as the foundation
of what all countries eventually aspire to in defining global health.
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is China, who currently risks failure in their economic gains for this
negligence. Unfortunately, as expressed by President Xi, China’s
reasoning for successes in “global health” is primarily economically
driven by political and industrial promises that the health of nations
and regions will automatically improve as the economy flourishes.
This is not the case.

Ilona Kickbusch said it best when she reported that global chal-
lenges are deeply flawed by “rising political actors confronted
with the consequences of a model of development that has not
only neglected sustainability and equity, but was built on their
exploitation.”154 Current models of expansion created great wealth
as well as rising inequities in emerging economies, putting the
health and survival of the people and the planet at-risk, including
conflict and its many dire ramifications. For them, “global health”
is an inspirational expectation of their economic promises. They
have hijacked global health as “economic health,” and unwisely
the world of public health succumbed. Public Health is global
health for the public good underlying social, economic, environ-
mental, and political determinates.155 These are functionally indis-
tinguishable with the findings of the 2018 World Economic
Forum inDavos, Switzerland that promotes an economic blueprint
that transcends national borders, that is sustainable in a world
where health needs have become more complex, and opportunities
for coordinated prevention and treatment, both regionally and
globally, are crucial to survival.156

One of very few studies to make a distinction between global
health and global public health is that of Li and Kasai’s “The
Asia Pacific strategy for emerging disease: a strategy for regional
health security,” which acknowledges that “As the Region is home
to more than 50% of the world population, true global public health
security depends to a large degree upon how successful this Region
is in developing and sustaining functional national and regional
systems and capacities for managing emerging diseases and acute
public health events and emergencies.”157 Because the nations least
responsible for climate change are most vulnerable to its effects, the
challenge to address each and every frame discussed in this report is
not merely technical, but also moral.158

Using an ensemble of 62 climate scenarios, Lin and colleagues
found that between 1991-2010 and 2081-2100, 96% of studied
eco-regions, including South Asia, will be likely to face moderate-
to-pronounced climate changes when compared to the magnitudes
of change during the past five decades:159

“The Asian countries hold Earth’s future in their hands. If they choose to

protect themselves against dangerous climate change, they will help to save

the entire planet.” “The challenge is twofold.One,Asian greenhouse-gas emis-

sions have to be reduced in away that the global community can limit planetary

warming to well below two degrees Celsius, as agreed to in Paris in 2015. Even

adapting to 1.5-degrees Celsius temperature rise is a major task. Secondly,

Asian countries have to find strategies for ensuring prosperity and security

under unavoidable climate change within a healthy global development.

Leading the clean industrial revolution will provide Asia with unprecedented

economic opportunities, and exploring the best strategies to absorb the shocks

of environmental change will make Asia a crucial actor in 21st-century

multilateralism.”44

“Getting urban form, density, and administrative coordination right will be

essential to help end extreme poverty and boost shared prosperity,” said
Abhas Jha, the Practice Manager for the World Bank Group Social,

Urban, Rural, and Resilience Global Practice.160

Not forgetting our Pacific Island neighbors, Reaves and col-
leagues further recommend a community-centric approach for

Oceania that would better assist island nations in reducing disaster
risk throughout the traditional disaster management cycle, defining
a potential and crucial role military assets and resources as a
more meaningful partner in disaster risk reduction and community
capacity building. With most island nations experiencing
“acute-on-chronic” environmental stresses (acute disaster events
on top of the consequences of climate change) in all Pacific
Island nation-states and territories, the authors warn that the
symptoms of this process are seen in both short- and long-term
health concerns and a deteriorating public health infrastructure.
These factors tend to build on each other.161

The United Nations Convention to Combat Desertification in
2017 starkly reminds us that “Land is an essential building block of
civilization, yet its contribution to our quality of life is perceived and
valued in starkly different and often incompatible ways. A minority
has grown rich from the unsustainable use and large-scale exploi-
tation of land resources with related conflicts intensifying in many
countries. The world has reached a point where we must reconcile
these differences and rethink the way in which we plan, use, and
manage the land.”162 Most worrisome is the current World
Bank report that people fleeing climate change’s impacts on the
land may number over 140 million by 2050.163

When it comes to health-driven conflicts, the nations at-risk are
NOT prepared to protect the urban public health infrastructure
or handle emergencies of scarcity. Future crises will either be
prevented or solved by global public health initiatives, not by
individual nation-states. Globally, vital and sustainable public
health infrastructures and protections are rapidly disappearing.
Currently, our major public health challenge is that soil and water
biodiversity can be maintained and partially restored only if man-
aged sustainably backed by multidisciplinary and transdisciplinary
research (such as public health and its social and political aspects)
and actions that no one nation-state or health system can solve
alone. A massive shift from response to prevention and prepared-
ness must occur to meet the demands for better coordination and
control, which is heard after every international crisis. The roles of
developed countries are increasingly complex, confusing, politically
charged, and risky. China’s ability to mobilize fellow G-20 mem-
bers into collective action has been exceptional, a model that hope-
fully can be brought to global public health. With the demand for
global coordination and collaboration, the China-Harvard-Africa
Network (CHAN; Boston, Massachusetts USA) is but one exam-
ple that serves as a platform for convening scholars, experts, and
policy leaders from Africa, China, and the United States to address
issues of common interest; for conducting collaborative research;
and for nurturing future generations of public health scholars,
researchers, and leaders. Can CHAN be duplicated for the
Asia-Pacific? Encouragingly, the countries who rate the highest
in multidisciplinary research, much of which is essential to global
public health, are India and Mainland China.164

Meyer reminds us that it is false that better scientific informa-
tion leads to better outcomes among political decision makers.
Politicians the world over listen to economists, not to scientists.
The benefits of research are modest because solving societal prob-
lems are difficult and complicated. The most powerful confirma-
tion of that claim is that for the United States, there has been
and continues to be NO prospect of moving climate change legis-
lation through Congress, the body that represents the people.
Might interest be stirred if conflict risk data were added?165

Lastly, Nisbet, in a series of studies examining how
Americans respond to climate change when the issues are
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reframed as a public health problem is disappointing. Results
suggest that strategies on climate change that involve an empha-
sis on public health will require sustained, well-resourced, and
highly coordinated activities in which such messages are
repeated and emphasized by a diversity of trusted messengers
and opinion leaders, ones that are “localized and tailored to spe-
cific regions.”166 The usual economy versus the environment
debate must include “public health.” First, public health must
inform communities that the public’s health is already being

harmed by climate change and the magnitude of its harm is cer-
tain to get worse. Second, climate change public engagement
efforts have focused primarily on the environmental dimensions
of the threat. Public health community holds the potential to
engage a broader range of the population. Thirdly, actions that
slow or prevent climate change and protect human health from
the harms associated with climate change also benefits health
and well-being in ways unrelated to climate change, a “win-
win” to society as a whole.167,168
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