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Abstract 
 

The National Intelligence University hosted Environmental Security Summit 2020 (ESS 2020) on 16 
September 2020 in association with the Environmental Security Working Group (ESWG). Inspired by 
the clear national security implications of the COVID-19 pandemic, the theme for the virtual ESS 2020 
was “Health of the Planet, Security of its Nations: The Nexus of Environment, Health, and National 
Security”. ESS 2020 welcomed presenters from the Intelligence Community, Federal Science 
Community, and academia to address various aspects of the complex interconnections between 
environmental, health, and national security issues. Presenters addressed the role that health plays in 
national security assessments and policy, the direct relationship between the environment and health, 
and the direct and indirect implications that connection has on national security institutions and 
infrastructure. Presenters emphasized that health security must be considered as a national security 
issue. Understanding these issues requires adjusting our institutions and thinking to better address the 
complexities. This requires engaging stakeholders from across various sectors of society in order to 
address the national security implications caused by health security concerns.  
 
Keywords: COVID-19, climate change, health security, environmental security, national security, 
Intelligence Community, Department of Defense, military readiness  



Environmental Security Summit 2020 2 

TABLE OF CONTENTS 

Foreword ....................................................................................................................................... 4 

Keynote Address: Why Health Security? ........................................................................................ 6 

Main Session: Health Security is National Security ....................................................................... 10 

Keynote Address: A National Security Perspective on Human Health .............................................. 10 

Main Panel: Health, Policy, and Security ......................................................................................... 15 
Health Policy in National Security ...................................................................................................................... 16 
Health, the Environment, and Sustainability ..................................................................................................... 18 
Health, Complexity, and National Security ........................................................................................................ 19 

Concurrent Breakout Sessions:  The Health-Environmental Security Nexus .................................. 21 

Breakout Session 1: Environmental Health Security ........................................................................ 22 
Environmental Health and National Security: Through a Climate Lens  and Partnership Bias .......................... 22 
Pollution and National Security ......................................................................................................................... 23 
Disasters and Environmental Health Security .................................................................................................... 24 
Climate Change, Health, Human Security, and National Security ..................................................................... 27 

Breakout Session 2: Health Impacts of Food, Water, and Air Resources .......................................... 29 
Water, Peace, and Security ................................................................................................................................ 29 
Food, Health, and Security ................................................................................................................................. 30 
Utilizing Earth Observations for Improved Air Quality and Health Decisions .................................................... 32 

Concurrent Breakout Sessions:  The Security Implications of Public Health Issues ........................ 33 

Breakout Session 3: Interconnections between Environment,  Health, and National Security ......... 33 
The Environment, Health, and Security ............................................................................................................. 33 
Global Ecological Disruption .............................................................................................................................. 34 
Where There is Smoke: Slow-Burn Global Health Threats ................................................................................ 35 

Breakout Session 4: Health Impacts on Military and  Transnational Security ................................... 36 
Environmental Health Issues Facing Military Personnel .................................................................................... 36 
Examining the Intersection of Climate Change, Human Health, and National Security .................................... 37 
COVID-19 and Human Behavior: Lessons from History ..................................................................................... 39 

Discussion ................................................................................................................................... 41 

Health and Environmental Security ................................................................................................. 41 

Communicating with Policymakers and Others ............................................................................... 42 



Environmental Security Summit 2020 3 

Analyzing Health and Environmental Security Issues ....................................................................... 43 

Incorporating Resilience ................................................................................................................. 44 

Stakeholder Engagement ................................................................................................................ 45 

Remaining Questions ................................................................................................................... 46 

Environmental, Health, and National Security Threats .................................................................... 46 

Measuring and Addressing Health and Environmental Security Threats .......................................... 46 

Pollution and Health ....................................................................................................................... 47 

Conclusion ................................................................................................................................... 48 

Acknowledgements and Disclaimer ............................................................................................. 49 

Endnotes ..................................................................................................................................... 50 
 

  



Environmental Security Summit 2020 4 

FOREWORD 

It is our pleasure to present the conference proceedings of the Environmental Security Working 
Group’s (ESWG) third annual Environmental Security Summit: ESS 2020. First, we would like to 
thank all of those who attended for their support and participation. Second, we would like to thank the 
National Intelligence University (NIU), the U.S. Intelligence Community’s (IC) only degree-granting 
and research institution, for their sponsorship of the ESWG. We would also like to thank NIU’s Ann 
Caracristi Institute for Intelligence Research for its long-time sponsorship of the Environmental 
Security Summit and NIU’s Strategic Communications staff for its exceptional graphic design and 
outreach support. 
 
We want to thank the U.S. Geological Survey’s Civil Applications Committee (CAC) also for their 
sponsorship of the ESWG and administrative support to ESS 2020. The CAC is an interagency 
committee of U.S. federal agencies that coordinates and oversees the federal civil use of classified data 
collections. CAC activities transcend traditional mapping applications to a broad range of 
environmental and remote sensing applications central to federal agency missions. Examples include 
monitoring volcanoes; detecting wildfires; coordinating emergency response to natural disasters like 
hurricanes, earthquakes, and floods; monitoring ecosystems; and mapping wetlands.  
 
Of course, we would like to thank the entire ESWG for the volunteer support its members provide from 
across the Intelligence and Federal Science communities. The ESWG is a working group created to 
connect environmental security practitioners in the Intelligence Community, government and academic 
communities to identify gaps, collaborate, and share information and products. To date, the ESWG has 
been successful in informing policy, facilitating intelligence production and analysis, and sharing data 
and multi-agency reports. Since the ESWG’s inception in 2018, we continue to grow and build new 
partnerships for collaboration, including with NASA, the National Academy of Sciences, and the U.S. 
Global Change Research Program (USGCRP).  
 
Our thanks go out also to the staff of the All Partners Access Network, the U.S. Department of 
Defense’s unclassified information sharing service, for the opportunity to host this summit via Adobe 
Connect. 
 
Lastly, we could not begin this event without thanking the team that put it all together. This was truly 
a team effort, with support, oversight, and assistance from various intelligence organizations, and 
guidance and insight from the Federal Science and academic communities. Thank you, for this summit 
could not have happened without you. 
 
To open the ESS 2020 conference proceedings, we would like to say a few words about this year’s 
theme: “Health of the Planet, Security of its Nations.” What does that mean? Understanding this theme 
requires understanding its two parts. The first is health of the planet. For those of us who look at the 
Earth and the effects it has on physical and human systems, there is little argument that the planet’s 
health is being challenged and stressed. Rising global carbon emissions and pollution, extreme and 
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rising heat, sea-level rise, famine, and water insecurity are just a few of the indicators of strained 
planetary health.  
 
However, we cannot describe the health of the planet without talking about the health of the living 
things on the planet, especially humans, and this brings us to the second part of this year’s theme: 
“Security of its Nations.” At first glance, this clause might seem most obviously referring to national 
security, which is often viewed from the lens of geopolitical, state-on-state conflict and tension, or any 
other threat that challenges the survival of an entire nation-state. However, the meaning of the word 
“nation” is not limited to those entities benefiting from political sovereignty. Nations are simply groups 
of people with shared cultural and linguistic characteristics, like communities, families, tribes—those 
with similar values. The security of the planet’s nations does not just refer to governments and 
countries, but the existential security of people at the most basic level possible. And a basic tenet of 
that human security is human health. 
 
We cannot ignore a critical inspiration for this year’s this theme: the COVID-19 pandemic. Normally, 
the Environmental Security Summit would be held in person, giving us the opportunity to meet with 
one another, reconnect, and re-engage. This is the first time we’ve held this summit virtually. It serves 
as a solemn reminder for national security professionals and an even more somber reminder for those 
working in environmental security of how disruptive complex, intangible, and amorphous international 
crises can be to a nation’s security. On the other hand, this environment has allowed us to advertise 
this event to what is the most diverse and numerous audience this summit has ever had. 
 
Still, let us remember as we capture the day in these proceedings that it was not a terrorist or cyber-
attack that disrupted the global economy. It was not a military invasion that forced us all into the refuge 
of our homes or killed more people than almost any war in recent history. It was a virus, an invisible 
threat. We must ask ourselves whether our concept of national security—and the tools we have to 
ensure national security—are sufficient to address the vulnerabilities caused by such complex threats. 
 
In these proceedings, we will hear from members of the IC, military, Federal Science Community, 
academia, and think tanks about the nexus between the environment, health, and national security. ESS 
2020 opened with discussions about the relationship between health, policy, and security more 
generally. Sessions then drilled down into the scientific foundations underlying the health implications 
of climate and environmental conditions. Lastly, the summit dove deep into the direct and indirect 
implications of health on national security. While keynote speeches set the stage, scheduled breakout 
sessions promoted personalized engagement between the attendees and our presenters. 
 
With that, we thank you for your support and hope you find sincere use from this conference, and that 
it inspires you to attend next year. As a courtesy, some names of presenters have been excluded due 
to lack of confirmation received on their inputs. Many of the inputs are in narrative form. 
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KEYNOTE ADDRESS: WHY HEALTH SECURITY? 

Ms. Erin Sikorsky*  
U.S. National Intelligence Council 
Deputy Director, Strategic Futures Group  
Chair, Climate Security Advisory Council 
 
I. Introduction 
 
My remarks will address the question, “What makes global health—and its nexus with the 
environment—an issue of national security importance?” To answer this question, I was tempted to 
pull together a series of news clips from the past six months and leave it at that! However, the current 
pandemic is just one of many health security challenges the world faces and will face during the next 
few decades. While I'm going to use the current crisis to illustrate many of my points, I'm also going 
to push all of us to broaden our thinking beyond the immediate moment to longer term global health 
security risks.  
 
II. Background on the NIC and Global Trends 

 
I wanted to start with a bit of background on the work my unit does in the Strategic Futures Group (SFG) 
of the National Intelligence Council (NIC). The NIC is charged with leading the IC’s longer term, 
strategic estimative analysis. Most of the NIC is organized regionally, but the SFG is one of a handful of 
functional shops with a transnational scope. We are responsible for cross-cutting issues like governance, 
demographics, geopolitics, and, of course, health and environmental security. In addition to providing 
all-source analysis to policymakers, we author the Global Trends report, which is an unclassified look at 
key trends and uncertainties shaping the U.S. national security environment over the next couple of 
decades. The reports are timed to the U.S. election cycle, usually delivered around inauguration to a new 
or returning administration to help it shape its national security and defense strategies. The research we've 
done for the next iteration of this report, which is due in January 2021, will inform my remarks.  
 
With that as a prologue, let me provide a roadmap for my talk. I will cover three things: 
 

1) First, I'm going to provide a big picture look at some trends and themes shaping the world, which 
will provide a backdrop, if you will, against which global health security issues will unfurl.  

2) Second, I will discuss why the IC needs to analyze and understand global health as a national 
security issue.  

3) Finally, I want to talk a bit about how we think about measuring health security risks and the 
issue of resilience, generally, in that measurement. 

 
* Ms. Sikorsky now serves as Deputy Director of the Center for Climate and Security. 
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III. The World in 2040: A More Contested, Volatile, and Uncertain Place 
 

There are three key characteristics of this world I want to highlight. I ask that you keep these in mind 
throughout the day, and think about how global health issues will intersect with these dynamics:  
 

1) Geopolitical competition is ratcheting up across multiple domains, in part due to 
accelerating shifts in material power, demographics, and technology. We see rival states 
and non-state actors increasingly jockeying for power and influence, and importantly, the 
ability to shape norms, rules, and institutions in their favor.  

2) Rapidly emerging transnational risks: Long predicted challenges will manifest more 
quickly and in nearly every country and region. No one state can address these risks alone. 
Yet in this competitive geopolitical environment, it will be much harder to get the cooperation 
needed to address these risks, be they climate and environmental, the spread of infectious 
disease, rising inequality, or technological disruptions.  

3) Rising disequilibrium or a mismatch between the institutions that exist and the 
problems that need solving. We're in a moment where old orders and norms for managing 
global relationships, challenges, and conflicts are no longer up to the task of addressing 
current threats. We're in a moment with really high levels of uncertainty as new orders 
haven't emerged yet, and actors are in competition to shape those new orders and the new 
rules of the game. 

 
IV. Why Does Global Health Security Matter? 
 
Addressing global health issues in the coming year requires an understanding of how to operate in a 
contested and uncertain world and how to evaluate risks within it. There may be those who ask, “Why 
and how does health matter to the Intelligence Community or to national security?” Most of us are here 
because we think that link is pretty self-evident. But I'll remind you that it isn't always so clear-cut to 
our customers who spend their days worrying about adversaries’ weapon systems or terrorist groups’ 
access to more lethal technologies. They're programmed to worry about bullets and bombs, not viruses. 
It's incumbent upon us to make a compelling case, to show, step by step, why it matters.  
 
To that end, I find it helpful to step back and define the pathways through which global health issues 
can affect our national security. There are two main ones I would highlight, both of which we have 
experienced during the current pandemic.  
 

1) The first is the direct pathway, what you could call the “What-happens-in-Vegas-doesn't-stay-
in-Vegas” principle. The global health system is only as strong as its weakest link, and an 
infectious disease that emerges in a remote, rural corner of the globe can quickly spread to the 
world's mega cities given our interconnected world. 

2) The second pathway, and the one I think is frankly more important for us as intelligence 
professionals to think about and understand, is the indirect pathway, where health risks or 
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climate risks exacerbate and compound other threats, particularly in weak and fragile states, 
but not only in weak and fragile states, particularly as you look over a longer time horizon. 
Here's where I think examples are really helpful, as they allow us to walk through the steps of 
this indirect pathway. Scientists are estimating that because of the current pandemic, malaria 
cases will potentially double in Sub-Saharan Africa this year, putting infections at a level last 
seen 20 years ago on the continent. This rise is likely to contribute to poor economic outcomes 
for local communities and increased strains on already thinly stretched governments; these 
factors could further exacerbate local drivers that can cause unemployed young men to turn to 
extremist groups as an option. It’s critical that we are precise, detailed, and that we 
acknowledge the interdependence and complexity of the world we're analyzing. Very rarely 
does the health or climate issue act as the sole driver behind a security threat. It's the 
intersection of these developments with other trends and issues that combine to increase the 
risk to U.S. interests at home and abroad.  
 
To further illustrate the second pathway, I want to walk through a few more stories of how 
these risks can intersect over the coming years. I want to tell these stories by moving through 
the three levels of analysis the NIC is exploring in the next Global Trends report: the individual 
and societal level, the state level, and the international level.  
 
Let’s begin the story at the level of societies and individuals, where, in the wake of the 
pandemic, we're seeing a reversal of decades of progress on many human security indicators. 
The UN reports that 2020 will see a rise in global poverty for the first time in 20 years, and the 
strain on health systems is acute in much of the developing world as other diseases and issues 
get short shrift. Additionally, the pandemic is straining food resources globally, and the UN 
has warned of famine and food insecurity in many locales.  
 
On top of this immediate stress from the pandemic, countries also face the continued and 
growing impact of climate change and environmental degradation. Rising temperatures, 
extreme weather, and sea level rise will affect livelihoods and community cultural practices 
around the globe. Many already vulnerable populations and fragile regions—such as fishermen 
in the Mekong Delta, farmers in Nicaragua, or herders in the Sahel—will face potentially 
existential challenges to their employment and identity. Given changes to their environment, 
groups and individuals will be increasingly brought into conflict if they have to stretch further 
afield to maintain their livelihoods. This may contribute to hardening of in-group and out-group 
dynamics or increase the attractiveness of exclusionary identities associated with extremist or 
nationalist groups.  
 
Now, move up a level to that of the state, where we see policymakers around the world failing 
to manage current problems, which has led to record-low trust in governments in many 
countries. This trust deficit has manifested in the form of protests, which, even before the 
pandemic, were on a steady upward trajectory in states around the globe. In the past few 
months we've seen them rise again, in response to a growing gap or mismatch between what 
publics expect and what governments can deliver. The gap is growing, in part, because of the 
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number of challenges facing states at any one time and the speed with which they arrive. For 
example, East Africa began the year with 21 million people already food insecure, saw 
flooding related to climate change and one of the worst locust plagues in 70 years, and then—
a pandemic. As the head of the World Food Program for the region noted in the New York 
Times, “It’s shock upon shock upon shock.”1 Cascading shocks like this are likely to strain 
even highly developed countries during the next few decades as governments struggle to 
gather the resources they need to address them. The pandemic is leaving the largest developed 
economies with higher debts and fiscal deficits and increasing the risk of default by emerging 
and developed economies. 
 
Now take these strained, struggling states with restive populations and limited resources to the 
geopolitical realm, where, as I discussed earlier, relationships are increasingly defined by 
competition and contestation. Global health is not immune to this adversarial posture—as we 
already see in the race for a COVID-19 vaccine where many actors are approaching the 
challenge competitively and with suspicion. More broadly, contestation over access to food, 
water, and other resources will become more acute as the effects of climate change increase 
and states see their people's health and standards of living threatened. Meanwhile, current 
international agreements and cooperative bodies are mismatched to the global challenges that 
health security, climate change, and environmental degradation will bring about during the 
next 20 years. Therefore, states and other actors have fewer mediating bodies through which 
to manage this contestation—and they simultaneously jockey for the power to set the new rules 
of the game, the new order, and the new institutions. 
 

V.  How to Measure Health Security Risks? 

If these are the kind of threats we’ll face, what do we—intelligence analysts—do about it? How do we 
communicate these risks to policymakers and customers in a way that is actionable? How do we better 
evaluate other countries around the world—racking and stacking which countries, which governments, 
which societies are better equipped to withstand health and climate shocks, and which threats are most 
concerning to the United States? There are lots of different tools we need to have in our tool belt, but 
the one I want to end with is measuring and forecasting resilience.  
 
The metrics we've used in the past are not sufficient, as the pandemic has made clear. Material power 
in particular is less diagnostic than measures of resilience, which evaluate the adaptability and 
flexibility of actors in the face of fast-moving, cascading risks. This was an issue that was discussed 
quite a bit in the last trends report, Paradox of Progress.2 It ended on resilience, and the pandemic has 
only amplified the need to discuss and understand what resilience means.  
 
Resilience is composed of tangible and intangible components. The tangible components include 
things like infrastructure, supply chain redundancy in certain financial systems, technology, and data—
things you can measure. The intangible components, by definition, are much more difficult to 
measure—things like trust, history, leadership, and socio-political cohesion. Yet without them, the 
tangible resilience component carries less weight. When we look at the pandemic and which countries 
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have done better at managing the challenge, using these intangible aspects in their history is really 
important. Have you dealt with an epidemic before, like MERS or SARS or Ebola? Also, trust; is there 
trust in society, and between society and the government? 
 
I'm going to end my remarks with a charge to all of you. I challenge you to think of global health and 
environmental risks through this resilience lens. When you go back to your analytic papers or your 
briefings for policymakers, ask how you will evaluate and measure these risks and how will you 
communicate the linkages with national security.  

MAIN SESSION: HEALTH SECURITY IS NATIONAL SECURITY  

The main session of Environmental Security Summit 2020 focused more in-depth on the links between 
health security and national security. It began with a strategic discussion on the national security 
implications of human health and then opened into a panel addressing the nuanced relationship between 
health and security policy. This session emphasized the importance of recognizing health as a 
fundamental component of the security and operating environment, and that sustainable development 
is critical to mitigating the complex effects of health on security situations. However, none of this can 
happen without stable policy. 

Keynote Address: A National Security Perspective on Human Health 
William J. Adams, Jr., Ph.D. 
U.S. National Center for Medical Intelligence 
Senior Intelligence Analyst, Chemical, Radiological and Countermeasures Division 
 
If I had been asked to address this topic last year, or five years ago, or even a decade ago, I would have 
said the same things I will say in these remarks. But today we are living in the “Year of COVID-19,” 
with the result that many more of you will pay more attention to the topic than you might have in  
the past.  
 
Let’s start off with some history. Human health has mattered to the U.S. military since the 
establishment of the Continental Army in 1775. In the table shown below, you will see the effects of 
disease and combat on the U.S. military since the Revolution. And these numbers show only deaths, 
not non-lethal diseases, which in every conflict have resulted in huge numbers of sicknesses that result 
in lost-duty days. The number of disease/non-battle injury deaths is influenced by the diseases found 
in specific geographical locations, as well as the effects of decades of scientific research and 
improvements in health care.  
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War Numbers Serving Battle Deaths Disease/Non-battle 
Injury Deaths 

Ratio of DNBI to 
Battle Deaths 

Revolutionary War (1775-1783) 200,000 4,435 18,000 (includes 8,000 
POW deaths) 4 to 1 

War of 1812 (1812-1815) 286,730 2,260 17,000 7.5 to 1 

War with Mexico (1846-1848) 78,700 1,733 11,500 6.7 to 1 

Civil War 3,867,500 
Total 184,594 est. 

(U.S. 140,414)  
(CS 94,000 est.) 

Total 373,458 est. 
(U.S. 224,097)  
(CS 164,000) 

2 to 1 

Spanish-American War (1898) 306,800 385 2,061 5.35 to 1 

World War 1 (1917-1918) 4,734,991 53,402 63,114 1.1 to 1 

World War 2 (1941-1945) 16,112,566 291,557 113,842 0.4 to 1 

Korean War (1950-1953) 5,720,000 33,739 2,835 0.08 to 1 

Vietnam War (1964-1973) 8,744,000 47,434 10,786 0.22 to 1 

Gulf War (1990-1991) 650,000 147 235 1.6 to 1 

Afghanistan War (2001-present) 775,000 1,845 504 0.27 to 1 

Iraq War (2003-2011) 1,500,000 3,481 937 0.27 to 1 

Figure 1. Casualty Data from the Defense Casualty Analysis System.3 

Staying in a historical vein, national security and human health are connected in our founding 
document, the Declaration of Independence: 

We hold these truths to be self-evident, that all men are created equal, that they are endowed 
by their Creator with certain unalienable Rights, that among these are Life, Liberty and the 
pursuit of Happiness.—That to secure these rights, Governments are instituted among Men, 
deriving their just powers from the consent of the governed. 4 

So human health —“Life”—is listed among the primary reasons why we have a government. It may 
be an obvious point, but it is also true: the Government of the United States exists to secure the right 
to life for its citizens, assuming that life and human health are more or less synonymous. If the federal 
government cannot protect the physical lives of its citizens, it fails the first test of the Declaration of 
Independence. Included in this is the need to protect the physical lives of U.S. military service 
members, or, more accurately, to act as careful stewards of military lives since military members 
understand that they are offering their lives to protect the Republic. In the United States, we believe 
that the government exists for the good of the citizenry.  

The intersection of human health and national security is also established in many current government 
documents. The 2017 National Security Strategy (NSS) lists its first pillar as “Protect the American 
People, The Homeland, and the American Way of Life.”5 The NSS specifies that this will be done by 
defending against weapons of mass destruction and combating biothreats and pandemics. It notes that 
naturally emerging outbreaks of viral disease such as Ebola and SARS, as well as bacterial diseases 
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such as anthrax, can have devastating impacts on national security by causing sickness and death, 
generating economic losses, and eroding confidence in government institutions.6 In this September of 
the year of COVID-19, we are painfully aware of the thousands of American deaths (now more than 
213,000), the crowded emergency rooms, the overflowing morgues, the unemployment, the social 
dislocation, the school closures, and the disruption to some of our national pastimes.7 And all this is 
occurring in an election year in which the confidence of the citizens in the machinery of government 
will matter more than usual.  
 
The NSS lists three priority actions: detect and contain biothreats at their source, support biomedical 
innovation, and improve emergency response.8 During the current COVID-19 pandemic, the nation 
has struggled with priority actions one and three, and the jury is out on action two, but we are all hoping 
that a successful vaccine will emerge quickly. Historically, the United States has performed well in 
addressing infectious diseases. 
 
The 2018 National Defense Strategy does not directly address human health but does list defending 
the homeland from attack as its first defense objective.9 However, the listed defense objectives all 
assume a healthy military and civilian population.  
 
The National Health Security Strategy published by the Department of Health and Human Services 
(DHHS) describes how the federal government will “prepare, mobilize, and coordinate the Whole-of-
Government to bring the full spectrum of federal medical and public health capabilities” to bear in the 
event of a “public health emergency, disaster, or attack.”10 DHHS is charged to “protect the nation 
from the health effects of emerging and pandemic infectious diseases and chemical, biological, 
radiological, and nuclear (CBRN) threats” and to “leverage the capabilities of the private sector” to 
support the U.S. response.11 
 
The World Health Organization (WHO) has also addressed the nexus between human health and 
national security in a publication from 2006: 
 

Promoting economic development and preventing political instability are core priorities for 
every government, and are generally the primary motivations underlying national security 
policy. Research has demonstrated that acute and chronic changes in health status have direct 
and indirect impacts on security, and that epidemics may lead to destabilization, political 
unrest, civil disorder or long-term deterioration of the economic viability of a country or region. 
Such health issues receive attention from senior policymakers when they are possible threats 
to international, regional, national and individual security, or potentially may affect the 
economic welfare of a country or region.12 

 
When this report was published, American readers would have thought that political destabilization 
only occurred in foreign countries, not in American cities like Portland or Chicago. But this is the year 
of COVID-19.  
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Immigration and border control is another issue that demonstrates the nexus between human health 
and national security. COVID-19 was imported into the United States by air travel, and the timing and 
extent of travel controls will provide fodder for future discussion on how the U.S. could have controlled 
COVID-19 sooner rather than later. 
 
The twenty-first century has been dogged by public health crises: Anthrax in 2001, the long-term health 
effects to first-responders from the 9/11 attacks, SARS in 2003, H1N1 flu in 2009, MERS in 2013, 
Ebola from 2014 to 2016, not to mention periodic scares from West Nile and Zika viruses.13 In 2016, 
President Obama proclaimed that public health is the key to security and well-being at home and 
abroad.14 While public health in the United States is handled by all levels of government, only the 
federal government has the legal authority to respond nationally and internationally. As a matter of 
fact, the COVID-19 crisis has seen the use by the current administration of the Defense Production Act 
of 1950 to produce medical supplies for use against the virus. The COVID-19 pandemic has 
demonstrated the fragility of the U.S. domestic medical manufacturing infrastructure. According to the 
U.S. Food and Drug Administration, the United States domestically produces only 28 percent of the 
active pharmaceutical ingredients used in the U.S. market.15 The COVID-19 pandemic has also 
highlighted the lack of manufacturing capability for medical supplies such as masks and ventilators.   
 
Public health events can be classified as national security events using the following definitions:  
 

• National Security Threat is a “systemic threat to domestic, regional, or global health or safety, 
or political, civil, or economic security, requiring significant additional resources, planning, 
and action by the U.S. (and other nations).”16 
 

• National Security Priority is a “determination that potential humanitarian, economic, or 
political losses support a heightened level of national attention by the President, HHS, DHS, 
NSC, DoD, or other federal entity.”17 

 
The first public health threat classified as a national security event was HIV/AIDS, which led to the 
President’s Emergency Plan for AIDS Relief or PEPFAR, a highly successful program for the 
treatment of HIV/AIDS in foreign militaries.18 SARS, MERS, multi-drug resistant tuberculosis (MDR-
TB) and pandemic influenza have all been classified as National Security Priorities.  
 
A 2017 paper by James Hodge and Kim Weidenaar reviewed the relationship of public health with 
national security and proposed ten criteria to help identify and classify public health events as national 
security events:19  
 

1. “Existence of a potential or current threat to political and social stability.” “HIV/AIDS 
wreaked havoc on fragile political systems in several underdeveloped African countries. Social 
networks disintegrated as scores of individuals became ill and died. These factors were 
reflected again in 2014 when President Obama stated that the 2014 Ebola outbreak was an 
affront to political stability due to its great humanitarian toll in Liberia, Guinea, and Sierra 
Leone, and other affected areas of West Africa.”20   
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COVID-19 has shown that even countries that are not unstable can be seriously affected. 
Many NATO nations have been severely affected by COVID-19, and we don’t know how this 
will affect the political situation in these countries. Spain and Italy were hit very hard by 
COVID-19. We don’t know what the political fallout will be in countries that struggled to 
control COVID.  
 

2. “Presence of a potential threat to political, civic, and social participation.” “Sometimes a 
public health concern may not threaten the stability of political and social systems overall, but 
rather the participation of specific citizens or others residing within national borders.” 21 Public 
health threats can interfere with normal government administration or elections. Many 
countries have elections scheduled in 2020: Kyrgyzstan, Tajikistan, Lithuania, Bolivia, Chile, 
Ukraine and Egypt to name just a few.  

 
3. “Imperils economic stability internationally or domestically.” “Public health and 

environmental factors that have the capacity to derail economic interests in a region or 
domestically over the short- or long-term may lead to national security classifications.”22  The 
COVID-19 pandemic has already brought the international economy to a standstill and many 
economists predict the worst economic depression since the Great Depression.  

 
4. “Potential to weaken or diminish military power.” 23 We have already seen the effect of 

COVID-19 on the U.S. military with the situation on the USS THEODORE ROOSEVELT. 
COVID has impacted U.S. military readiness by reducing training, affecting foreign 
deployments and exercises as well as changing accession and advanced individual training. 
Permanent Change of Station moves have also been affected. And that is just the effect on the 
U.S. DoD. Foreign militaries are also experiencing similar effects, with cross-over effects on 
international training with the United States. 

 
5. “Ability of a threat or its impacts to cross transnational boundaries.”24 Every year 

influenza occurs globally, and since 1918 it has been the prototype for a global epidemic. 
COVID-19 now joins the list; we know now that COVID-19 cases were identified in the U.S. 
in late January, although some research suggests that cases existed even earlier. COVID-19 
has spread from China and now affects every nation. 

 
6. “Threats emanating from non-state actors.” “Unlike traditional threats to national security, 

public health threats may percolate and escalate independent of global or national actors.”25 
The emergence of antibiotic-resistant bacteria is the result of “widespread overuse among 
health care providers, patients, and the animal husbandry industry in disregard of public health 
recommendations, has created a new threat to global human security.”26 So far it appears that 
COVID-19 is a naturally occurring disease. The success of the virus in covering the globe in a 
few months will probably encourage malicious non-state actors to put more effort into 
biological agents. COVID-19 is the proof of concept. 
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7. “Exceeds unilateral, national control.”27 With the extent of global air travel, any infectious 
agent can spread across the globe within a single day. Diseases such as West Nile virus alerted 
the international community to the threat of diseases spread by animals either by commercial 
importation or by annual migration. COVID-19 conquered the globe quickly due to 
commercial air travel. Despite years of international planning and preparation to deal with 
influenza-like events, COVID-19 broke out of national control quickly. It should also be noted 
that the future health and environmental threats facing humanity will require transnational 
solutions. Climate change and environmental degradation cross borders and will require 
cooperation between nations and non-governmental organizations, often times between nations 
and NGOs that are adversaries.  
 

8. “Occurrence of potential for systemic human rights abuses.” 28 Lurid media accounts of 
“horrific human rights abuses against Americans or others that threaten U.S. humanitarian and 
health interests may justify national security designations and responses.”29 Recall that the 
Ebola epidemic in Africa was a media event in the U.S. despite the fact that the only cases in 
Americans were in health care providers infected in Africa. 

 
9. “Insufficiencies of global public health entities to adequately respond.”30  Inadequacies of 

global partners or international organizations can impel U.S. policymakers to respond since 
U.S. security can be threatened. The international response to Ebola in 2014 was perceived to 
be slow and ineffectual. The World Health Organization, an agency of the United Nations, is 
an advisory body with limited financial resources. In the early days of the COVID-19 crisis, 
the WHO appeared to be more concerned with antagonizing China than with making the call 
about a global pandemic and has suffered a loss of trust as a result.  

 
10. “Perceived need for classification based on public perception.” The American people can 

pressure their elected leaders to classify a public health event as a national security issue. 
Particularly in election years such as 2020, hot topics can be politicized by those in office and 
seeking office to allay public fears. Once again, COVID-19 is the model, the largest health 
event since the Great Influenza of 1918. And we have a national election in several weeks in 
which the response to COVID will doubtless be one of the major concerns. 

Main Panel: Health, Policy, and Security 
The main panel, titled “Health, Policy, and Security,” aimed to carry on the conversation and scene set 
by the keynote address on the national security perspective of human health. In this moderated panel, 
presenters spoke on the role of health policy in national security, the roles that environmental 
sustainability and human society play in overall security situations and, more generally, how health, 
the environment, and human security must be examined as complex, nonlinear problems, rather than 
the closed, linear challenges endemic within the U.S. national security enterprise.  
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Health Policy in National Security 

CDR Andrea H. Cameron, Ph.D. 
U.S. Naval War College 
Permanent Military Professor 
 
In any definition, global health security has two primary components. First is to prevent, detect, and 
respond to infectious disease threats. Second, there is an acknowledgement that this is a transnational 
threat and, therefore, defending against it requires multilateral cooperation.31 For centuries, people 
have traveled, traded, immigrated, and communicated—spreading both diseases and treatments. 
Today, as we near eight billion people in the world, we have made remarkable progress in preventative 
services; chronic disease treatment; maternal, infant and child health; reproductive health; and 
nutrition.32 We also have a deeper understanding of the connection of our air and water quality to our 
health. There is unprecedented access to medical care, and technological breakthroughs occur every 
day. And yet, over 1 ½ billion people live in fragile communities with “weak national capacity to 
deliver basic health services” and 400 million find themselves with no basic healthcare at all.33 Now, 
combine these population and health statistics with biological threats that could be natural, accidental, 
or intentional; in a world with mass travel, migration, and globalization, health insecurity abroad 
jeopardizes health, stability, and prosperity at home.34   
 
The increased securitization of health has occurred over decades with the United States as the single 
largest donor to the effort.35 The United States government began a holistic, interagency effort to 
examine global health about five years ago. This emerged after our response to HIV/AIDS (1980s), 
SARS (2003), H1N1 (2009), MERS (2012), Ebola (2014), and Zika (2015).36 These independent, 
disease-specific responses were the foundation of the U.S. global health security framework we  
have today.  
 
In 2016, Executive Order 13747 formalized U.S. involvement in the “Global Health Security Agenda” 
and set up agency roles and responsibilities.37 This executive order was reinforced with the National 
Security Strategy of 2017, a new National Biodefense Strategy in 2018, and for the first time, a U.S. 
Government Global Health Security Strategy in 2019. This gave a structure which recognized that 
infectious disease threats had the potential “to endanger lives, disrupt economies, travel, trade, and the 
food supply.” Managing this risk was deemed a national security interest.38 
 
Today, the Global Health Security Agenda now includes partners from 70 countries, international 
organizations, NGOs, and private sector companies.39 For the U.S. government, the Centers for Disease 
Control and Prevention and U.S. Agency for International Development are the principal implementers 
of our Global Health Security Strategy. This is different from the National Health Security Strategy. 
Notably, given the significant interagency effort, there is not an official role identified for the 
Intelligence Community.  
 
The language in the strategy is consistent with the three key pillars: to prevent, detect, and respond to 
infectious disease threats. Prevention includes preparedness and communication. Detection requires 
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surveillance and reporting, and response focuses on containment of the threats. To address this three-
part framework, the Global Health Security Strategy has three goals. The first is to strengthen partner 
country health security capacities. This represents the U.S. effort to help partners prevent, detect, and 
respond to health emergencies within their borders. The second goal is to increase international support 
for global health security. This includes bilateral, regional, multilateral, and NGO engagements. While 
most of this is civilian-led and organized, it is also a place for civilian-military cooperation and 
military-to-military cooperation through exchanges, exercises, and response. The third pillar is “a 
homeland prepared for and resilient against global health security threats;” this looks inward by 
addressing our ongoing domestic activities. 
 
The Global Health Security Strategy was well received by experts in the field. It established a direct link 
to national security but less so to economic security. It emphasized how health security affects U.S. 
foreign policy and our freedom of action abroad. It was inclusive regarding non-traditional partners and 
kept to a broad notion of health security, even though it didn’t delve into nuclear or chemical threats. 
However, the strategy did not address existing gaps in health security efforts, nor did it go into great 
detail on measurable targets. Two big questions stem from this.  First, does the strategy translate to 
funding? This is an ongoing fiscal year debate. Second, does it give enough of a framework to measure 
results? While it does allude to metrics that will be used, it does not prioritize indicators or provide 
specifics on monitoring and evaluation.40 Most important for this crowd, is how can we continue to bridge 
the interagency efforts of data collection, models, and analytics?  Overall, however, the strategy has been 
seen as a significant step forward in securitizing global health. 
 
How do we assess the pillars of the strategy in the COVID-19 environment? I suggest that they now 
be re-ordered in priority as three, one, two. The majority of health policy and funding at the moment 
is focused inward. While you hear about the U.S. withdrawal of support to the World Health 
Organization*, the U.S. remains one of the key donors, with $1.6 billion committed internationally. At 
the moment, funding remains high, but it is an open question whether the focus on COVID-19 will 
have a positive or negative effect on funding other global health programs.  
 
Going forward, we look for how the U.S. will continue to make tangible investments in health security 
in the aftermath of COVID-19. Will we look inward or outward at this ongoing global issue? In a recent 
Pew Research Center poll of 14 advanced economies, the U.S. has the largest ideological divide on 
supporting global cooperation for COVID-19, with 83 percent on the left supporting global 
cooperation, while only 34 percent on the right support it.41 In this environment, how we address global 
health security in the future is very much up in the air. 
 
I close with a quote from the Global Health Security Strategy: “Achieving global health security 
requires a sustained, coordinated, multisectoral approach that incorporates an understanding of the 
linkages between human, animal, and environmental health.”42   

 
* The Summit preceded U.S. President Joseph R. Biden’s inauguration. President Biden re-entered the World Health 
Organization as of January 22, 2021. 
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Health, the Environment, and Sustainability 

COL Mindy Kimball, Ph.D. 
U.S. Military Academy at West Point 
Associate Professor 
 
Militaries operate in environments. We never fully divorce ourselves from the environment, despite an 
ideology that the immediate tactical needs might justify that environment being at our disposal. Our 
doctrine sometimes prescribes breaching obstacles, disabling support systems to deny enemy access, 
and so on. Most of us in this community already comprehend that national security and environmental 
security are not mutually exclusive. When you take care of environmental challenges, when you ensure 
a healthy environment, and you secure healthy interactions between humans and the environment, then 
you avoid the drivers that can overwhelm societies and inhibit their ability to sustain political and 
economic systems.  
 
One very special example that I can use to illustrate this concept, apart from recognizing the impacts 
we already see from a global pandemic, is our dense urban environments. Dense urban environments, 
or what some might refer to as “megacities,” are likely to be where the military will operate both 
tactically and strategically in the future, whether that's because an enemy brings us there, or simply 
because 60 to 70 percent of the population will be urban in the coming decades.43 The military is 
beginning to realize that we can no longer operate in big open fields or in “No Man's Lands” of force-
on-force trenches. We simply cannot avoid the city.  
 
There are two fundamental concepts in this example that will collide with human health. One, our 
operational understanding of places and cultures relies on human interactions. If we cannot do this, we 
fail. Digital signatures can be manipulated. Satellite imagery only gets us so far. Now, even human 
narratives are being weaponized for international security.44 We must engage with humans to sustain 
security and maintain accurate understanding of our operational environment.  
 
Globalization and urbanization are blessings that we are starting to recognize. Globalization has raised 
so many out of poverty so far and is working right now to address a global pandemic. Less than ten 
years ago, globalization was on a laundry list of threats to national security.45 But in hindsight, we can 
view it as an enabler. “Today, no society can collapse without affecting other societies.”46 So, if 
operating with and through societies, the health of the people and the environment become critical 
parts of that calculus. Our support systems rely on a globalized economy. In a globalized resource 
supply chain, we've already had questions about a globalized virtual water cycle: The cotton to make 
my fabric face mask might have been grown in Arizona, but it was shipped across an ocean to be 
manufactured into Personal Protective Equipment (PPE); it may have been shipped somewhere else to 
be woven into fabric, then shipped somewhere else to be cut and sewed into a mask, and finally shipped 
back to the United States to be on the shelf in a store for me to purchase. Humans are part of the process 
at every step, from the cotton farmer in Arizona to the seamstress in Vietnam to the people on the ship 
that brought it back over in a container ship.  
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We can make a direct link between the drivers of conflict and the status of human health and the health 
of the environment: Taking care of the environment prevents the drivers of conflict globally. And, 
when other drivers occur like natural disasters or global pandemics, our ability to effectively operate 
the military in a particular region is hampered if human health is hampered. So, as we rebuild and 
reestablish infrastructure systems moving forward, we need to be sustainability-focused to incorporate 
societal and institutional factors into those solutions to include the human dimensions as part of 
innovative tech solutions.47 Remember, sustainability and sustainment are not the same thing. 
Sustainment conjures up “beans and bullets” for military folks. Sustainability involves the 
environment, the economy, and the society in which that human element cannot be disregarded using 
an excuse of tactical necessity. Human health and human interactions are crucial to our ability to 
engage in a globalized future. 

Health, Complexity, and National Security 

Mr. Josh Kerbel 
U.S. National Intelligence University 
Research Faculty, Ann Caracristi Institute for Intelligence Research 
 
The comments we just heard are a great segue to what I wanted to talk about here. I wanted to start 
with a little bit disclaimer:  I'm not an expert in global health or urbanization, or globalization, or 
environmental science, or any other of the specific issues that we've already heard mentioned. That 
said, what I do know a little bit about is how to think about complex problems. And all of the 
aforementioned issues qualify for that moniker.  
 
So, let me kick off with a simple proposition: If we don't think about these challenges as truly 
“complex” issues, as opposed to the “complicated” issues that we're so used to, we are going to be in 
huge trouble, if we're not already. And, for sure, we are going to struggle to formulate effective policy 
for the issues already described.  
 
Let me quickly cover what I mean by the difference between “complicated” and “complex,” because 
this is crucial to what I want to discuss. Complicated systems are essentially systems that tend to be 
hierarchies, and they tend to be closed. They tend to behave in a linear fashion. And those are the kinds 
of systems that defined the Intelligence Community in the U.S. government's formative experience in 
the realm of international security. Complicated social systems are conducive to analysis and analytic 
approaches, which is something that we can be pretty good at, particularly in the IC. Complex systems, 
on the other hand, are open systems: They tend to be networks, have very blurry edges, and be much 
more dynamic; and, if you try to think about complex systems analytically, you're going to be in 
trouble. Complex systems have to be thought about synthetically. And that requires a whole different 
set of behaviors from what we're traditionally used to engaging in, when it comes to cognitive functions 
and thinking about these things.  
 
What do I mean, in practical terms, when I say that we that we need to think synthetically? Well, 
number one, I mean that we have to look at problems holistically and in a sort of big picture format. 
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We have a tendency to always want to zoom in to draw the frame a little bit narrower and narrower in 
order to manage problems, and it makes sense. One of the things that we know, typically in a lot of 
intelligence failures in this realm, is that the issue we fail to analyze is usually something that we've 
decided is outside the frame; it doesn't matter. It actually matters a great deal. So, you have to fight the 
inclination to constantly want to narrow the frame, and you have to constantly push to expand it and 
to think more expansively about the issues and across disciplines.  
 
Number two, you have to have an appreciation for correlation. What you see a lot of the time with 
these systems is that correlation is not causation. In a complicated system, you may be able to determine 
causation pretty easily, but that's not the case in a complex system. In the case of climate change 
deniers, for example, what you see is an insistence that they must see causation, when, actually, what 
we see is correlation, and that's not enough for them, unfortunately. 
 
Three, you have to learn to think in terms possibilities—how the system could behave—and that means 
you have to accept a great deal of uncertainty and a lot of humility on our own part. These systems are 
almost inherently unpredictable except in very short-term extrapolation, and extrapolation is very 
dangerous: You can’t assume that a complex system is going to behave a certain way tomorrow based 
on the way it behaved yesterday. It may often be the case, but there's going to be just as many times 
when it's not. And, if you bank on extrapolating into the future that past behavior is going to indicate 
the future, you're in for really nasty surprises.  
 
Finally, there's this issue that complex systems are prone to disproportionate input-output, which means 
a little bit of an input can give you a huge output at a certain time, and at another time, it can give you 
nothing; it can just be stamped out of the system. So, the point here is to focus less on the when and 
more on what could happen—and how it could happen. And this is often something that goes against 
what we've been brought up to do a lot of the time, so we always want to ask: When is something going 
to happen, when is that precipitating event, even though we may not be able to identify it? When is it 
going to topple into a more chaotic state?  
 
So those are four practical behaviors that you have to bring to bear when thinking about complex 
systems. In sum, these methods of practical thinking may be employed for strengthening the 
Intelligence Community’s ability to do what is called “anticipatory intelligence.” And it's necessary 
with complex systems because if you don't engage in foresight, if you don't engage in anticipatory 
intelligence, you're going to find yourself in the realm of crisis management, and crisis management, 
no matter how confident your solutions may be, is not where you want to be with these systems. In that 
instance, they are just pushing you along. You have absolutely no sense of how you might be able to 
adapt and exert control.  
 
I want to finish with suggesting three tools to help us think in these modes and get beyond the problem.   
 
Number one is visualization, in all ways, shapes, and forms. It can be done by using software packages. 
It can also be done using pretty simple things like whiteboards on which to put your blank paper, dry 
erase markers, and sticky notes. But the fact of the matter is we're used to thinking in prose, and any 
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prose-based description of a complex system is inherently suspect. In fact, be very careful with words 
when thinking about complexity. You need to visualize because words are going to cause you to leave 
a huge amount on the cutting room floor. As I mentioned earlier, they're going to narrow that frame 
when you need to be expanding, and so visualization techniques are vital; you have to have pictures. 
And I don't mean just pictures for presentations, which is what a lot of analysts think about, but I mean 
pictures to help you to think. And that is something that a lot of analysts just don't have. Number two, 
you have to use scenarios. Scenario techniques are wonderful for helping us think in complex ways. 
And number three, there is a whole range of models, like agent-based models and others, that are 
absolutely vital to thinking about complex issues.  
 
The last point I would raise is that, though these tools sound wonderful, I would argue that there are a 
lot of the impediments to this kind of thinking within the U.S. government, certainly within the 
Intelligence Community; these are cultural problems, and cultural problems are very hard to address. 
They tend to be very deeply ingrained. For example, we call ourselves “analysts.” No one is walking 
around the Intelligence Community identifying themselves as “synthesists.” You're going to find 
people who think of themselves as analysts and talk about analysis. You're going to find organizational 
structures that are very much shaped to drive and reinforce the cognitive tendency towards analysis as 
very rigid, compartmentalized means of analytic coverage that advocate ridiculous ideas like you 
should “stay in your lane” and not consider the other factors outside your particular topic that shape 
the system. They're just not going to work really well when trying to deal with complexity. There have 
to be ways to get out of that. The metrics, which are actually incentives for how analysts are judged, 
are terrible, I would argue, and a lot of them are production-based, and that's not the kind of metric or 
incentive that you want to have when trying to think about complexity. It's important to understand 
that these kinds of tools are not going to necessarily get used properly or even anywhere near enough 
that we don't also think about the cultural context in which we reside. 

CONCURRENT BREAKOUT SESSIONS:  
THE HEALTH-ENVIRONMENTAL SECURITY NEXUS 

The first set of concurrent breakout sessions focused on the relationship between environmental health 
and human health. The sessions provided a scientific basis for understanding the connections between 
the environment, health, and national security. One breakout session focused on Environmental 
Health Security more specifically, examining the importance of stakeholder engagement in these 
efforts; the relationships between pollution, human health, and national security; the national security 
implications of natural disasters; and how climate change affects human health. The second breakout 
session for this set focused on the health-related impacts of specific natural resources, specifically 
water, food, and air. 
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Breakout Session 1: Environmental Health Security 
Environmental Health and National Security: Through a Climate Lens  
and Partnership Bias* 

We, as a society, are pushing the limits of our environment already. What does this mean for health? The 
known implications of environmental health on human health are numerous. Extreme heat alone cannot 
only cause death but exacerbate heart failure. Severe weather can cause injuries, fatalities, and directly 
affect mental health. Air pollution exacerbates asthma, other respiratory conditions, and cardiovascular 
disease. Increased temperatures worldwide are changing the ecological conditions ripe for vector-borne 
diseases like malaria, dengue fever, Rift Valley fever, and others. Changes in the climate are also 
increasing the presence of allergens, which exacerbates existing conditions like asthma or encourages the 
development of respiratory allergies. Poor water quality increases the conditions for water-borne 
illnesses, like cholera, and the presence of harmful algal blooms and plant-life. Environmental impacts 
on water and food supply can exacerbate malnutrition and diarrheal diseases. Environmental degradation 
generally can precipitate forced migration (for which there are many drivers, none of which can be 
considered in isolation), civil conflict, and further deteriorate mental health.48 Reviewing the impacts of 
the physical and biological changes that we are already experiencing across the globe, there are short-
term (tactical), and longer-term (strategic) impacts, both of which include deterioration of supply chains, 
reduced confidence in government leadership, and economic disruption.  
 
To predict infectious disease risk, we can predict El Niño, La Niña rainfall and optimal temperatures 
for disease spread and risk associated with mosquito-ripe environments.49 For example, through studies 
done for many years, through multiple partnerships across multiple agencies, we have been able to 
predict those natural and physical elements that allow for different disease outbreaks and illness 
transmission, as in the case of Rift Valley fever, through Emerging Health Risk Notifications.50 
Emerging Health Risk Notifications are delivered to U.S. government operational bio-surveillance 
centers for analysis and dissemination. These studies have been done for many years and through 
multiple partnerships across multiple agencies. A key component in responding to and projecting the 
implications of these issues is building awareness and capacity-building with people and institutions. 
To do so requires (1) effective actions for preparedness and resilience, (2) answering the right questions 
and defining demand and requirements, (3) providing useful information for decision-makers, (4) 
communicating and engaging, and (5) making or sustaining surveillance, observations, monitoring, 
and predictions. Research is what underpins the entire integrated information system. 
 
The National Integrated Heat Health Information System (NIHHIS) is an example of combining and 
integrating information for effective preparedness. Heat and/or heat waves impact many aspects of our 
daily lives. NIHHIS weaves together existing pieces of the system, identifies information needs, and 
helps to develop needed climate services.51 The National Oceanic and Atmospheric Administration 
(NOAA) and Centers for Disease Control and Prevention (CDC) launched NIHHIS in June 2015 to 
address heat issues across timescales. NIHHIS quickly grew to include representation from several 

 
* Speaker’s name omitted due to lack of confirmation on their inputs. Any questions can be directed to 
ESWG_Leadership@nga.mil. 
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agencies. NIHHIS has also launched regional, transboundary pilot programs to understand local 
decision-making contexts and needs, and to improve the information itself. NIHHIS Interagency 
Working Group activity included a study on “Heat’s Impacts on Outdoor Workers.” The study was 
conducted over a several-year period to develop the guidelines to address this issue and emphasized 
under this example that they worked more locally with partners, and it included both non-governmental 
and private partnerships. 
 
Addressing these issues involves getting ahead of the curve. This means changing the culture of 
recovery and response to one of prediction, planning, and prevention. Early warning and early response 
in the case of disease, for example, reduces the likelihood and cases of disease. Implementing these 
mechanisms requires enhancing public engagement, outreach, and feedback throughout the response. 
However, this also involves ensuring that we solve the right problem and approaching problems in 
ways proportionate to their nature. As Albert Einstein said, “The problems we have created in the 
world today will not be solved by the level of thinking that created them.” 

Pollution and National Security 

Dr. Philip J. Landrigan, M.D. 
Boston College  
Director of the Program for Global Public Health and the Common Good 
 
According to the Lancet Commission on Pollution and Health, pollution is “any material introduced into 
the environment by human activity that endangers human health or harms living resources and 
ecosystems.” In 2015, pollution killed an estimated nine million people globally, three times more than 
AIDS, tuberculosis, and malaria combined, and represented 16 percent of all deaths worldwide. Pollution 
also causes ten times more deaths than war, terrorism, and all other forms of violence. Unsurprisingly, 
pollution-related diseases and illnesses fall most heavily on low- and middle-income countries. 
 
Pollution has great economic costs, but these costs are uncounted and largely invisible. The costs of 
pollution control are tangible and relatively easy to compute. By contrast, the costs of pollution, and 
pollution-related diseases themselves are not easily discerned. These costs are spread out across large 
populations over many years, do not affect environmental budgets, and are buried deep in health care 
costs and in lost productivity. Moreover, they are externalized and not captured in standard cost 
accounting, but when they are captured, the costs of pollution and pollution-related disease turn out to 
be very large. In fact, the Lancet Commission’s economic findings indicate that pollution-related 
diseases result in about $4.6 trillion per year—more than 6 percent of the global economic output. 
 
Pollution can threaten national security through multiple mechanisms. First, economic losses due to 
pollution are so great that they can slow economic growth and undercut the development of entire 
countries. Second, transboundary pollution challenges existing notions of sovereignty and the integrity 
of borders, as in the case of air pollution from China reaching the Western United States and air 
pollution from Eastern Europe reaching Western Europe. Third, the effects of climate change, like 
drought, fires, and crop failure, can indirectly affect security by increasing risk for migration and war. 
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Fourth, pollution has been linked to widespread IQ (intelligence quotient) loss.  IQ loss in large 
segments of a population caused by lead, mercury, and particulate air pollution reduces aggregate 
intelligence, creativity, and a society’s ability to respond to threats. Widespread IQ loss in children will 
drastically reduce the size of a country’s pool of future leaders. 
 
It is absolutely possible to reduce pollution and grow your economy— “it’s a win win”! From 1970 
through 2015, the implementation of pollution controls resulted in a 250 percent growth in U.S. gross 
domestic product, while air pollution fell by 70 percent. Pollution, like climate change, is a threat 
multiplier. It is not necessarily the cause of a particular threat, but it creates the conditions for particular 
threats to worsen or injects vulnerabilities into the system that make manageable threats more difficult 
to handle. 
 
The Lancet Commission on Pollution and Health report informed these remarks.52 

Disasters and Environmental Health Security 

Dr. Geoff Plumlee 
U.S. Geological Survey 
Chief Scientist 
 
Disasters are events that seriously disrupt human lives or the environment to an extent that exceeds the 
capacity of the affected community or communities to respond. They can be natural (e.g., earthquakes, 
volcanic eruptions, wildfires), human caused (e.g., terrorist attacks, chemical spills), or of mixed 
natural-human origin (e.g., wildland fires set by humans). They can occur suddenly or develop slowly. 
Disasters can have substantial implications for environmental security due to their potential to 
adversely affect the environment and the health and safety of humans and other organisms, and their 
cascading economic and societal impacts.  

Although injuries and deaths are the frequently cited metrics of any disaster, there are other, less obvious 
health and safety impacts. These include psychological impacts from trauma, grief, and stress, and 
stress-related enhanced susceptibility to disease. Disasters can also exacerbate existing chronic illnesses 
and increase the chances of infectious disease outbreaks resulting from population displacement, poor 
sanitation, and loss of access to health care. There also can be short- and long-term health impacts from 
occupational and environmental exposures to hazardous materials generated by disasters. 

Disaster-generated materials can be geogenic (solely from the earth, such as volcanic ash and landslide 
materials), geoanthropogenic (a mix of materials from natural and human sources, such as polluted 
flood sediments and smoke and ash from wildland-urban fires), and anthropogenic (e.g., industrial 
chemical releases, dusts and debris from building collapses, and smoke and ash from building or 
industrial fires). The materials used to treat hazardous materials and materials created as a result of the 
treatment of hazardous materials may also be of concern from an environmental health perspective; 
examples include dispersants applied to oil spills and smoke or residual ash generated by purposeful 
combustion of spilled oil and disaster debris.  
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Disaster-generated materials can be complex mixtures of materials from a single source or from 
multiple sources. The materials can change physically and chemically in the environment spatially 
away from the source or over time following the disaster. These transformations can change the 
exposures to and toxicity of the materials to humans and other organisms. 

Using two examples (sudden onset wildfires and a slowly developing artisanal mining disaster), this 
presentation focuses on the environmental health security implications of disaster-generated materials.  

Wildland fires, such as those ongoing in many parts of the western United States during this September 
2020 Environmental Security Working Group (ESWG) workshop, can raise substantial concerns from 
the perspective of environmental health security. Concerns are regularly raised in the media and by the 
public about the impacts of wildland fires on the environment; air and water quality; the health of affected 
wildlife, fish, and other organisms; and the health of wildland firefighters, populations downwind from 
active fires, and residents who return to burned areas after wildland fires. Most of the focus from an 
environmental health perspective has been on soot particles and gases in wildfire smoke. However, other 
materials that are generated as a result of wildfires may pose concerns from an environmental or health 
perspective. These include storm runoff from burned areas, ash and soil particles transported in the air 
during active fires, and residual ash, exposed soils, windborne dusts, and debris from buildings in burned 
areas after wildfires. Black ash, which is produced by incomplete combustion of wood and other 
vegetation, can contain contaminants of health concern such as polycyclic aromatic hydrocarbons and 
dioxins. White ash, which is the mineral matter left behind after complete combustion of wood and 
vegetation, is readily windblown and is composed of caustic oxides and hydroxides of sodium, calcium, 
potassium, and magnesium—all of which create caustic alkalinity when they come into contact with 
rainfall or water-based fluids in the eyes, respiratory, and gastrointestinal tracts of exposed organisms. 
Wildland fires that burn on rock types with natural occurrences of asbestos raise potential concerns for 
exposures of both firefighters and downwind populations to asbestos-containing dusts. Depending upon 
the type of vegetation that is burned, smoke and ash can contain metal toxicants such as manganese and 
mercury. Smoke, ash, debris, dusts, and stormwater runoff from buildings that burn in wildland fires are 
also of concern because they may, depending upon the age and type of construction, contain high levels 
of a broad range of organic toxicants (e.g., combustion byproducts of organic materials used or found in 
buildings), metal or metalloid toxicants (e.g., hexavalent chromium, arsenic, lead copper, and zinc), and 
mineral toxicants such as asbestos.  

Given the interest of the Civil Applications Committee participants in remote sensing, I thought I 
would mention how hyperspectral remote sensing can be used before, during, and after wildfires. 
Before wildland fires occur, hyperspectral and satellite-based remote sensing can be used to map the 
distribution of vegetation types as part of a fuel load assessment. During fire, in addition to the satellite-
based remote sensing already in use, hyperspectral remote sensing shows promise for mapping hot 
spots hidden by smoke and the chemical and mineral makeup of smoke and ash plumes. After fire, 
hyperspectral remote sensing can be used to help understand and map the composition of ash deposits 
and burned soils. This information can be used, for example, to map the occurrences of mineral 
toxicants in ash and soils, to map the distribution of soil minerals that may influence soil 
hydrophobicity and the potential for generation of debris flows by storm runoff from burned areas, and 
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to understand how soil composition may influence post-fire revegetation by native species, invasive 
species, or planned revegetation efforts. 

My second example of how disasters can influence environmental health security is a slowly 
developing outbreak of extreme lead poisoning discovered by Doctors Without Borders (DWB) in 
2010 in a number of villages across northwestern Nigeria. DWB ultimately traced the outbreak to 
artisanal mining and processing of gold ores in the villages. Artisanal and small-scale mining (ASM), 
which is the mining of gold, gems, or other mineral commodities using antiquated, rudimentary 
methods, is a substantial threat to environmental health security in many countries around the world. 
From past presentations to the CAC, many ESWG participants will likely be familiar with the 
significant contributions that remote sensing imagery can play in helping identify new artisanal mining 
activities and their impacts across different parts of the globe. In addition to the substantial physical 
disturbances of the environment that artisanal mining can cause, the most widely recognized problems 
are health and environmental effects from mercury used to extract gold from ores. The northwestern 
Nigeria situation was unusual for artisanal mining and unprecedented in modern times for lead 
poisoning due to the sheer numbers of lead poisoning cases found. DWB and others have estimated 
that 400-700 child mortalities resulted from lead poisoning and that an additional 17,000 people were 
heavily exposed to lead during ore processing and likely face future health challenges as a result. 
Although the lead poisoning was clearly caused by human activities, and developed over a period of 
months, it is nonetheless considered by many to be an environmental health disaster.  

The United States Geological Survey (USGS) worked with DWB, the United States Centers for Disease 
Control and Prevention, and TerraGraphics Environmental Engineering to help Nigerian government 
agencies understand the origins of the lead poisoning. The USGS found that the problem was ultimately 
geologic in origin but was caused by the ore processing. The USGS research team analyzed samples of 
ore, samples of dusts swept from eating areas in residential compounds where the gold ore was processed, 
samples of village soils, and samples of foodstuffs. The USGS found that the ores were not only lead-
rich, but the lead was primarily tied up in lead carbonate minerals that dissolve readily in stomach acids 
if incidentally ingested. The sweep samples, soil samples, and foodstuffs all had the same suite of ore 
minerals—confirming the ore processing as the source of the lead. DWB determined that flour mills had 
been installed in a number of villages to grind the ore in order to make the gold more extractable using 
mercury amalgamation. However, the USGS analyses showed that this grinding also caused the vast 
majority of lead-rich particles to be reduced to a size optimal for incidental ingestion by hand-to-mouth 
transmission in children who crawl or play in the lead-contaminated areas. The lead poisoning developed 
within a period of a few months after the flour mills were installed and started being used for gold 
processing, which generated large amounts of dust that contaminated the villages. When not used for ore 
processing, the flour mills were also used to grind grains for foodstuffs, which, along with dusts from the 
ore processing and mercury from amalgam smelting, also resulted in contamination of village food 
supplies. The USGS analyses revealed that the villagers may also face other health problems in the future, 
potentially caused by exposures to mercury used in the gold processing, and to other toxicants such as 
crystalline silica, arsenic, and other heavy metals present in the ores.  

The economic benefits of the artisanal processing are sufficient that the practice continues. However, 
the DWB-CDC-USGS-TerraGraphics study results helped guide TerraGraphics as they worked with 
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government agencies and locals to undertake challenging remediation efforts in several of the worst-
hit villages. These included replacing the top layers of contaminated soils with uncontaminated soil, 
encouraging ore processing to be done outside the villages, and other practices to reduce 
contamination. The remediation helped reduce blood lead levels substantially in village children. This 
case study and its aftermath illustrates some of the environmental security challenges that developing 
countries face where artisanal mining is economically attractive to large numbers of people.  

In summary, both natural and human-caused disasters can generate potentially hazardous materials from 
a variety of sources that can pose threats to the environment and the health of humans and other 
organisms, and that therefore can diminish environmental security. In most disasters, including wildland 
fires, the full range of potential environmental health consequences are not obviously manifested, and 
because they are commonly not studied, are poorly understood. The Nigerian lead poisoning outbreak is 
unusual in that the health concerns were very quickly and clearly apparent. The economic implications 
of environmental health impacts are poorly understood and need to be better defined and communicated 
to policy makers. Hence, a lot of work is needed to best understand, predict, prepare for, and mitigate 
environmental health impacts of disasters, as well as their resulting economic impacts. This work is 
accomplished best through a transdisciplinary approach involving many different disciplines such as 
earth sciences, biological sciences, public health, medical sciences, engineering, and social sciences.  

Any use of trade, firm, or product names is for descriptive purposes only and does not imply 
endorsement by the U.S. government. 

These inputs were informed by the following references: 
 

• NIH Public Health Emergency and Disaster Research Response (DR2).53 
• National Academies Action Collaborative on Disaster Research.54 
• “The Environmental and Medical Geochemistry of Potentially Hazardous Materials Produced 

by Disasters.”55 
• “Linking Geological and Health Sciences to Assess Childhood Lead Poisoning from Artisanal 

Gold Mining in Nigeria.”56 

Climate Change, Health, Human Security, and National Security 

Dr. John Balbus 
U.S. National Institute of Environmental Health Sciences 
Senior Advisor for Public Health 
 
Climate change and health issues often compound and intersect.57 Climate change has direct impacts on 
human health. There are at least three types of climate change impacts on human health.58 The first is 
direct impacts, referring to the damaging effects of increasingly harsh weather conditions like extreme 
heat and cold, UV radiation, and floods and storms. The second are ecosystem-mediated impacts, where 
there is damage to health due to ecological disruptions, as in the case of vector-, food-, and water-borne 
diseases, as well as air quality. Human institution-mediated impacts of climate change on health include 
nutrition, occupational and mental health, and violence and conflict. 
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Within many nations, developed and developing, the health and human security implications of climate 
change can increase the risk of domestic terrorism and general international unrest. However, the health 
implications of climate change, and the other human security concerns associated with them, are not 
monolithic by country. Rather, they manifest differently according to wealth, privilege, and 
consumption patterns. The communities and the nations that have contributed most to the climate 
change problem and, therefore, its impacts on human health, are not the countries that are currently at 
the greatest risk of impact. Developed countries (and wealthy communities in general) contribute the 
most to the factors causing global climate change, whereas developing countries (and poorer 
communities in general) experience the worst effects of it. For example, the island nation of Tuvalu, 
among others, has been severely impacted by sea level rise due to climate change. Predominantly 
across Africa and Southeast Asia, elevated carbon dioxide levels in the atmosphere are threatening 
nutrition, particularly iron, zinc, and protein deficiencies.59 Climate change is also expected to hinder 
food production in vulnerable areas of the world, resulting in an increasing number of children who 
are undernourished.60 Further, within Africa there is an increased risk of Ebola under more severe 
global warming futures, depending on the level of greenhouse gas emissions in the atmosphere.61 
 
Climate change is also expected to have various impacts on physical, mental, and community health, 
according to the U.S. Global Change Research Program (USGCRP) Climate and Health Assessment.62 
Physically, the effects of climate change could exacerbate changes in fitness and activity level, possible 
in part due to temperature effects on health (i.e., heat-related illnesses), increased incidence of allergies, 
and heightened exposure to water-borne and vector-borne illnesses. Mentally, the effects of climate 
change, particularly disasters, could increase stress, anxiety, depression, grief, and a sense of loss. It 
could strain social relationships, particularly as it relates to migration, and the stress and strain could 
contribute to increased substance abuse and post-traumatic stress disorder. On communities, resource 
insecurity caused by the effects of climate change could increase interpersonal aggression, violence 
and crime, and social instability, thereby undermining social cohesion. 
 
As the world faces recovery and rebuilding after the COVID-19 crisis, the question remains whether 
institutions will prioritize greener and healthier lifestyles and environments, and whether a greener and 
healthier future will emerge as a result of the COVID-19 pandemic.63 Air pollution went down for 
notable time periods in a number of countries this past Spring as a result of national scale shutdowns. 
A series of published studies have demonstrated that the health benefits exceed the costs of attaining 
the goals charted in the UN Framework Convention on Climate Change.64 
 
The National Research Council of the National Academies reported that an approach to developing 
and monitoring indicators of climate-induced national security risks should include monitoring 
biophysical environmental phenomena; exposures of humans to food, water, health, and other essential 
systems and services; the susceptibilities of people, assets, and resources to harm from climate events; 
the ability to cope in the aftermath of climate shocks; and the potential for these issues to rise to the 
threshold of national security.65 The first four are being increasingly captured by climate and health 
indicator systems; the last can be part of the work of the ESWG. 
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Fundamentally there are five key takeaways regarding the nexus of climate, health, human security, 
and national security. First, environmental health threats can elevate to become forces of unrest and 
instability. Second, climate change is increasing the severity and range of many different types of 
health threats, with broad implications for security. Third, the most at risk are often those who have 
contributed least to the greenhouse gas emissions perpetuating climate change. Fourth, climate actions 
have the potential to reduce environmental health threats and, therefore, security threats. Finally, there 
remains a need for metrics to monitor and assess environmental health security. 

Breakout Session 2: Health Impacts of Food, Water, and Air Resources 
Water, Peace, and Security 

Dr. Peter Gleick 
The Pacific Institute 
Co-Founder and President Emeritus 
 
Water, international security, and conflict have been bound together for thousands of years. Water-
based conflicts are rooted in resource scarcity, political control of water, poverty, inequity, and power. 
Demographics, health, economics, and now human-caused climate change also play a role. There are 
solutions, but more attention and action are urgently needed. The U.S. military and intelligence 
communities have worked to understand the role that water resources have played, and continue to 
play, in threatening U.S. interests and capabilities, but much more attention to this problem is needed. 
 
There are at least three categories of water conflict. The first is where water is a trigger, or root cause, 
of the conflict. Examples include conflicts between pastoralists and farmers in Africa and scarcity-
induced conflict in India and Iran in 2018-2019. The second is where water is used as a weapon in a 
larger conflict. Diverting water from villages and opening flood gates (i.e., Iraq, 2017), or poisoning 
wells (i.e., Somalia, 2017), constitute this sort of water conflict. The last category of water conflict is 
where water or water systems are a casualty or target of conflict. There are examples from World War 
II, the Vietnam War, and the wars in Iraq, Syria, and Yemen, in which water resources and 
infrastructure were directly targeted to affect the tide of the conflict.66 
 
At the Pacific Institute, we have created and maintain The Water Conflict Chronology, the largest 
open-source database of water-related conflicts. It categorizes past and current water conflicts and the 
parties involved, and also provides a map, chronology, and full sources for researchers working in this 
field.67 According to the Water Conflict Chronology, the number of conflicts has substantially 
increased from 1980 through 2019. With the Water, Peace, and Security (WPS) partnership, the Pacific 
Institute also helped create a Global Early Warning Tool.68 The tool looks 12 months in advance and 
measures factors like population, economics, state capacity, and more to try to identify where the risks 
of water-related conflicts are highest. In all, 80 different factors are considered. 
 
In a 2020 paper on ending water-related conflict, we identified four types of strategies for reducing 
conflicts involving water.69 Technical strategies can address water scarcity and improve efficiency 
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associated with water resources. Economic strategies can improve the allocation and use of water 
resources, and, perhaps, implement smart subsidies for developing water resources and infrastructure. 
Management strategies address institutional failures, particularly in weak states. Political and legal 
strategies aim to move towards cooperation through new national and international agreements and 
diplomatic tools for reducing water risks.  

Food, Health, and Security 

Dr. Benjamin Zaitchik 
Johns Hopkins University 
Associate Professor, Department of Earth and Planetary Sciences 
 
In thinking about what to say on this panel, I kept coming back to the differences between air, water, 
and food in their relationship to human health. They’re all critical, of course, and our consumption of 
them depends on natural systems. But achieving security means something fundamentally different 
for each.  
 
Food, almost always, is not a natural resource. It is the product of human investment and labor and is 
obtained by most through private markets. In this context, the classic four pillars of food security—
availability, access, utilization, and stability— are not solely, and for many of us, not primarily, 
dependent on local food production and the local natural resource base.  
 
We rely on this extensively and deeply networked global food system, and this is both to our benefit and 
our detriment. Connectedness offers a highly diversified set of resilience opportunities, but it also comes 
with the risk of propagating shocks, in which a drought that’s half a world away could impact food 
security in a community that knows nothing about that drought. Consider, for example, a smallholder 
farming family in Ethiopia. Such a household might produce a good deal of its own food, but it is not 
isolated, and today’s bread and the charcoal used to bake it are tied to regional and international markets 
in a way that needs to be understood when making policies and investments to safeguard food security. 
We need to think about resilience in terms of a complex, multiscale food system. 
 
Most intuitively, we can think locally. The family’s food security depends on what it can produce. But 
it might also be affected by community organization and the ability to invest collectively in small-scale 
water storage or irrigation pumping infrastructure. It also depends on local and regional markets, where 
the family both buys and sells, and it depends on regional to national scale infrastructure, including the 
quality of roads used to transport food in and out of the region and the electric grid that could support 
food production, processing, and storage. At the largest scale, it can be impacted by national economic 
and food sector policies and international agreements on trade, direct foreign investment, or 
development aid. And it’s possible that a shock applied at any one of these scales can propagate up 
and down to influence food system dynamics. 
 
To study this, my team has built a set of nested food-energy-water system models that account for these 
networked and multiscale dynamics. At one particularly relevant scale, that of sub-national dynamics, 
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we employ a multiplayer microeconomic model. The model simulates the interaction of multiple 
actors, aggregated by their role in the system—for example, crop producers, livestock herders, food 
storage operators, and transportation firms—across geographic nodes of agricultural production and 
market activity. The model yields estimates of supply and demand of food, energy, and water, along 
with associated economic and nutritional satisfaction metrics, for a given set of climate, policy, and 
technology conditions.  
 
We can apply this systems approach to look at, for example, how a drought-induced crop failure in one 
region can affect caloric intake in that region and in other parts of the country, and to see how various 
interventions in the food system might mitigate food shortages. Interestingly, we see that in our 
analysis, while direct aid to the most vulnerable does help, broad subsidies, on account of market 
feedbacks and transportation interventions in the absence of complementary policies, can be 
detrimental because they allow the less vulnerable to sell their produce beyond the region, negatively 
impacting the local food insecure population.70 
 
We’ve also considered positive shocks, such as initiatives to expand access to supplementary irrigation. 
When we consider the impacts this might have during a major drought event—we chose the 2015 El 
Niño drought—we see dramatic potential to impact trade flows, with associated economic benefit to 
local food producers. However, the direct benefit to food security is displaced from the region of 
production, thanks to market forces, such that the investment doesn’t necessarily lead to a large 
increase in food consumption in drought-affected areas.  
 
Finally, we look at how large-scale shocks propagate down into a community. We took the example 
of a change in trade policy. Ethiopia, like many food insecure countries, reacted to the 2008 global 
food price crisis with policies that limited export of food. The Ethiopian government banned the export 
of raw teff, an important endemic grain that has become increasingly popular outside of Ethiopia. This 
comes at a clear economic price, so there is pressure to relax the ban. If this is done, what is the impact 
on consumption of teff across the country? We find that completely removing the ban could lead to 
substantial reductions in teff consumption in a number of food insecure regions.71 Now, much of this 
can be made up for with food substitution, but teff is a core component of the Ethiopian diet. 
 
The point of all of these case studies is that shocks propagate across scales, with sometimes 
counterintuitive impacts. This matters when attempting to understand food insecurity emerging in 
response to a natural or human-driven system shock, and it’s also important when designing policies 
meant to improve food security.  
 
In closing, I want to emphasize that these dynamics are relevant well beyond the Ethiopia case studies 
I’ve shown, and they’re particularly pressing right now. It has been estimated that COVID-19 could 
cause more deaths due to its disruption of the food system than will be caused by the disease itself.72 
This is about production, supply chains, and consumer dynamics. Informed responses to minimize 
COVID-19 impacts on food insecurity and associated potential for political stability are urgently 
required. 
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Utilizing Earth Observations for Improved Air Quality and Health Decisions* 

The NASA Earth Observing Fleet contains a constellation of 19 satellites in low-Earth orbit that 
monitors air quality and other key environmental factors in support of health-related decision-making. 
The constellation represents an investment of approximately $2 billion per year. The International 
Space Station also has a suite of sensors supporting these monitoring efforts. This fleet of satellites is 
the largest civilian constellation of Earth-observing satellites in the world and would not be possible 
without the contributions of domestic and international partners. Large amounts of Earth observation 
data are downloaded from orbit daily, much of which are critical for health and air quality decisions. 
Such Earth observation data include land and sea surface temperatures, vegetation, sea surface 
salinity, total rainfall, aerosols, fires and thermal anomalies, chlorophyll, and sea surface height. For 
instance, NASA Earth observation data support forest fire response, as well as monitoring aerosol 
movement and deposition in the wake of these disasters. All of these data are free and open access to 
the public. Also, due to the long satellite environmental record, these data can be used to monitor how 
the Earth system changes over time, which further improves our understanding of the planet and 
environmental modeling.73  
 
NASA has monitored air quality changes amidst the COVID-19 pandemic. In particular, the Aura 
Ozone Monitoring Instrument (OMI) and the European Space Agency (ESA) TROPOspheric 
Monitoring Instrument (TROPOMI) data show large decreases of nitrogen dioxide (NO2) in areas 
where COVID-19 mitigation measures have been introduced (i.e., lockdowns, quarantines, etc.). NO2 

is a pollutant that is unhealthy to breathe and contributes to the formation of unhealthy levels of surface 
ozone pollution. It is primarily emitted from tailpipes and smokestacks. Ongoing observations of air 
quality have helped provide immediate examples of how the Earth’s systems are responding to these 
changes in human behavior. The NASA OMI team created a portal to provide scientists an easy way 
to see how satellite NO2 has changed in 2020 compared to the 2015-2019 average for the same 14-day 
period.74 NASA, ESA, and Japan Aerospace Exploration Agency (JAXA) released the COVID-19 
Earth Observing Dashboard in June 2020, which layers 58 economic indicators, 33 agricultural 
indicators, and 49 environmental indicators to help researchers understand the effects and trends 
associated with COVID-19 and the response efforts.75  
 
NASA has also been involved in forecasting air quality conditions in response to various natural events. 
For example, Saharan dust storms crossing the Caribbean adversely impact air quality and human 
health. Robust applied research and community partnerships were developed in Puerto Rico to build 
an air quality forecasting tool that will inform policy decisions, educate the public on health risks 
related to dust storms, and safeguard population health.76 The recent dust storms in June 2020 were the 
worst observed in five decades.  
 
The Group on Earth Observations (GEO) is a partnership of more than 100 national governments and 
in excess of 100 participating organizations that envisions a future where decisions and actions for the 
benefit of humankind are informed by coordinated, comprehensive, and sustained Earth observations. 

 
* Questions about this presentation should be directed to ESWG_Leadership@nga.mil. 
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As part of this effort, the GEO Health Community of Practice (CoP), chaired by NASA and NOAA, 
serves as a global network of governments, organizations, and observers who seek to use Earth 
observation data to improve health decision-making at the international, regional, country, and district 
levels.77 The GEO Health CoP holds bi-weekly teleconferences, as well as presents at major 
international events and conferences such as the American Geophysical Union Fall Meeting, the GEO 
Symposium, and AmeriGEO Week. Further, there are several work groups as part of the GEO Health 
CoP on various topics, including heat, infectious diseases, air quality, food security and safety, health 
care infrastructure, cross-cutting issues, and integrating Earth observation data techniques. 

CONCURRENT BREAKOUT SESSIONS:  
THE SECURITY IMPLICATIONS OF PUBLIC HEALTH ISSUES 

The second and final set of concurrent breakout sessions expands upon the scientific discussions on 
the connections between the environment and health and focuses more comprehensively on the 
implications these issues have for national security. One breakout session examines, in greater detail, 
the link between environment, health, and national security issues related to how the national security 
community should conceptualize these issues and even how ecological disruption can affect national 
security. The second breakout session addresses more specifically the impacts of health on military 
and transnational issues. 

Breakout Session 3: Interconnections between Environment,  
Health, and National Security 
The Environment, Health, and Security* 

The task for this breakout session was to set the stage for this discussion on the nexus of “environment, 
health, and security.” All three of these elements are heavily interrelated. First, the environment is a 
key determiner of health. Warm, comparatively wet conditions enable mosquito-ripe territories, and 
these climate conditions may allow for the return of malaria in certain parts of the United States. Also, 
due to rising temperatures, incidence of heat stroke has increased in military personnel substantially 
over the last 15 years. Furthermore, excessive beef consumption contributes to obesity and heart health 
risks. It’s also a major driver of deforestation in the Amazon in order to make more room for cattle 
grazing. The clearing of forests in the Amazon region is typically done through burn and clear methods, 
thus impacting local communities and human health and contributing to an increased risk of wildfires. 
Wildfires themselves are an emergent threat not only from human-mediated deforestation, but overall 
climate change as well, with domestic impacts that highlight the need for a more holistic, less external, 
actor-oriented approach to national security. Responses to security concerns and actors can have 

 
* Questions about this presentation should be directed to ESWG_Leadership@nga.mil. 
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impacts on local environmental conditions and climate change, particularly as they relate to the effects 
of armed conflict, as in the case of Rwandan refugees clearing large tracts of forests in the Democratic 
Republic of the Congo in a short amount of time. In sum, policymakers need to consider the intersection 
of health, the environment, and security as an interlocking nexus, mutually amplifying risks associated 
with each other. 

Global Ecological Disruption* 

Ecological disruption is woefully under-addressed as a national security issue. When disruptions to the 
biosphere are included in national security-related analyses, the question is not whether, but to what 
extent people will be affected by them. Disruption refers to changes in any of the Earth’s systems (i.e., 
geosphere, atmosphere, hydrosphere, and biosphere) and to the energy and biogeochemical flows 
between them.  
 
Overall, it is very dire the number of species that are being impacted as a result of global climate 
change and other anthropogenic stressors. Vertebrate extinction rates are 10-100 times greater than 
background extinction rates. Also, extinction rates are now greater than those measured for the Earth’s 
prior five mass extinctions. The increase in number of extinctions has an immense effect on the 
ecological system and ultimately humans within the natural environment. The big question, then, is 
how much harm does an ecological disruption really cause? 
 
There are a number of examples of ecological regime shifts that point to the harm that ecological 
disruptions can cause. An ecological regime shift refers to a change in an ecosystem’s components or 
variables as a result of some shock, either natural or human. One regime shift includes an increase or 
decrease of oxygen levels in the ocean. Nutrient pollution in the oceans can be devastating for marine 
life but can also be beneficial for kelp or algae. Currently, the western part of the United States is going 
through a regime shift as a result of wildfire outbreaks. 
 
Humanity is not separate from the biosphere. Rather, humanity and the biosphere are mutually 
interconnected as a social-ecological system. Nature benefits humanity in many obvious ways as a 
provisioning, regulating, and cultural entity. Provisioning includes food and water supplies, the 
availability of natural resources like energy, fuel, and materials, as well as medicinal resources. Nature 
also regulates key processes to promote the availability of those resources, like water purification, air 
and soil quality cycling, and climate regulation. Culturally, nature provides opportunities for recreation 
and tourism, scientific services, serves artistic expression and understanding of heritage, and is often a 
source of spirituality. How human beings interact with these resources not only affects nature, but it 
also affects nature’s ability to provide for humanity. 
 
Global ecological disruption ties into human and national security. There are present effects on national 
and human security that could produce societal outcomes that increase the risk of global catastrophe. 
Two examples of this are crop failures and the emergence of zoonotic diseases. The ecological drivers 

 
* Questions about this presentation should be directed to ESWG_Leadership@nga.mil. 
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of crop failures include severe weather, drought, plant disease and soil degradation, and insect 
outbreaks. The effects of crop failures include human food insecurity, loss of livelihoods, rural exodus 
to urban areas and external migration, political instability, and humanitarian crisis. Zoonotic diseases 
emerge as a result of ecological drivers like deforestation, the wildlife trade, and various food 
production processes. Not only do the societal outcomes of zoonotic diseases also include human 
insecurity and political instability, but zoonotic diseases can also lead to social disruption and 
economic harm. 

Where There is Smoke: Slow-Burn Global Health Threats 

Dr. Kathryn Bouskill 
RAND 
Associate Director, Center for Global Risk and Security 
 
This presentation focuses on how ecological and environmental factors gradually pull at the threads of 
our living health and national security, constituting “slow-burn” threats. One example of a slow-burn 
threat is obesity and its effects on military readiness. In 2010, a report by retired U.S. military leaders 
on Mission Readiness advocated for the removal of junk food from schools in the United States, 
underscoring the link between junk food and childhood obesity, and, therefore, the potential reduction 
of recruits fit for service.78 Antibacterial resistance is another example of a slow-burn threat: Although 
the development and use of antibiotics has drastically reduced vulnerability to and mortality from 
infectious diseases and other illnesses, the overuse and misuse of antibiotics in clinical and agricultural 
settings has permitted these same diseases to adapt to them and become stronger and more dangerous. 
The rise in mental and behavioral health crises, like the opioid crisis, also constitutes a slow-burn threat 
that challenges U.S. security and stability, in addition to compromising the integrity of our social bonds 
and community well-being. 
 
Slow-burn threats encompass risks that can be difficult to readily identify, have long-term 
consequences, and require systems-level solutions. Why do we miss slow-burn threats? One of the 
primary answers sits in current policy and practice. There is a political bias towards responding to 
crisis, rather than investing in resources to address long-term, perennial threats, none of which are 
“solvable” within an election cycle. The United States is decidedly tactical in its responses to threats, 
not necessarily strategic or preemptive. Domestic policy measures are also incredibly siloed, and policy 
decisions are not discussed across these silos.  
 
Health security requires conceptual and operational overhauls in order to account for slow-burn threats. 
Health should be viewed as a pillar of national security, not a tangential component of it. Elevating 
health threats and other slow-burn threats to the thresholds of modern national security considerations 
requires political will and raised consciousness to grasp that we are only as safe and healthy as the least 
safe and healthy population on the planet. 
 
These remarks were informed by “Global Health and Security: Threats and Opportunities.” 79 
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Breakout Session 4: Health Impacts on Military and  
Transnational Security 
Environmental Health Issues Facing Military Personnel 

Dr. David A. Butler 
National Academies of Sciences, Engineering, and Medicine 
J. Herbert Hollomon Scholar, National Academy of Engineering 
 
The National Academy of Sciences of the United States of America was established in 1863 by the 
U.S. Congress. Under the terms of its charter, signed by President Abraham Lincoln, “The Academy 
shall, whenever called upon by any department of the Government, investigate, examine, experiment, 
and report upon any subject of science or art. . . .” 
 
The National Academies’ involvement in military issues began in earnest during World War II. Between 
1940 and 1946, advisory committees held more than 700 meetings and 243 conferences and played an 
important role in shaping the nation's wartime medical policy. More recently, committees have offered 
advice on military exposures and health outcomes related to service in Vietnam, the Southwest Asia 
Theater of Military Operations and Afghanistan, and for personnel deployed to other theaters and 
stationed in the continental United States (e.g., Camp Lejeune). Military personnel may be subject to 
adverse environmental exposures via multiple routes.80 Activities associated with military operations 
that could lead to adverse exposures include facilities operations (burn pits, pesticide/herbicide use), 
combat-related events (emissions from oil well fires, depleted uranium liberated from munitions and 
armor), and vehicular (diesel) exhaust and emissions from other fuels (JP-8 and other jet fuels). Those 
associated with occupational duties include exposures to vapors, gases, dusts, and fumes from agents 
used in job tasks (paints, solvents, pesticides, welding). Local environmental conditions like airborne 
sand and dust, pollution from nearby and regional sources, and indigenous biologic agents and allergens 
also contribute to the load of adverse exposures. And other factors in the military environment such as 
stress, smoking, noise, and temperature extremes may increase the susceptibility of service members to 
the effects of such exposures. 
 
Adverse environmental exposures affect the health of military personnel and, in turn, strain the 
readiness and effectiveness of military forces. The Department of Defense (DoD) recognizes this, and 
Instruction 6490.03 directs that “DoD Components [will] implement a comprehensive deployment 
health program...which effectively anticipates, recognizes, evaluates, controls, and mitigates health 
threats encountered during deployments.”81 Doing so helps to ensure resilience to the effects and 
concerns that forces may encounter in various operating environments. 
 
Several interventions have been developed to identify and mitigate the impacts of health issues on military 
forces.82 Instruction 6055.20 requires DoD to “[a]ssess, track, and document significant long-term health 
risks associated with past environmental exposures on DoD military installations worldwide.” 83 Current 
means to accomplish this include fixed-site, local instrumentation; satellite and other remote monitoring 
devices; biomonitoring via wearable dosimetry devices; pre- and post-deployment health assessments; 
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and other data captured and stored via the Individual Longitudinal Exposure Record (ILER) initiative. 
New technologies are also available or under development to measure exposure in deployed environments. 
Such devices include silicon wristbands—personal passive samplers capable of sequestering organic 
compounds as a proxy measure of an individual’s exposure—wearable environmental hazard detectors or 
samplers; and self-sampling devices for the collection and preservation of clinical samples in the field, 
and for the analysis of transient biomarkers.  
 
Reports and insights on the impacts of environmental health on military health can be downloaded 
without cost from the National Academies Press website (https://www.nap.edu/). 

Examining the Intersection of Climate Change, Human Health, and National Security 

Ms. Rona Birnbaum 
U.S. Environmental Protection Agency 
Chief, Climate Science and Impacts Branch 
 
The state of the science on climate change and its impacts on health and security has grown with 
scientific assessments like the U.S. Global Change Research Program’s (USGCRP) Fourth National 
Climate Assessment (NCA4) in 2018 and 2016’s “The Impacts of Climate Change on Human Health 
in the United States: A Scientific Assessment,” as well as with the development of web portals such as 
those from the USGCRP and the Environmental Protection Agency (EPA) on climate change 
indicators.84 The information provided here comes from those sources. 
 
Many climate indicators are relevant to assessing health risks identified and described in the USGCRP 
assessments, including extreme heat; outdoor air quality; flooding; diseases borne by and related to 
vectors, water, and food; and mental health and well-being. Indicators are helpful to track and 
understand how climate-driven changes may be changing over time and geographic scale.85 These 
metrics are based on measured, observational data to track multiple conditions and trends over time, 
and they provide foundational science routinely used in climate-related studies/assessments. 
Additionally, climate indicators provide key insights and inputs to model projections. Extreme heat is 
an example that provides a useful frame of reference on the impacts of climate on public health and 
security risks. Although there is no single definition for heat waves, the World Meteorological 
Organization defines them as a marked warming of the air (measured by minimum, maximum, and 
daily averages) over a region, persisting for at least two consecutive days during the hot period of the 
year based on local climatological conditions, with thermal conditions recorded above given 
thresholds.86 With climate change, heat waves in the U.S. are increasing in frequency, severity, size, 
and duration, and scientific evidence is growing in its capacity to attribute single weather events (i.e., 
heat waves) to climate change. Furthermore, data show that since 1880, the average global temperature 
has increased by more than 1.5℉. Since the 1980s, average global temperatures have exceeded the last 
century's average every year. For the period 1910-2019, the number of both extremely hot days and 
nights is increasing, which may exacerbate existing or create new public health challenges. Humidity 
is also rising in some regions, such as the eastern U.S. An additional impact of heat on health is that 
humidity interferes with the body’s ability to cool itself through sweat evaporation. For example, a 
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temperature of 90ºF with 80 percent humidity can feel like 113ºF, when accounting for relative 
humidity, according to the NOAA Heat Index.87 
 
This is particularly problematic as heat is the leading weather-related source of morbidity and mortality 
in the U.S., more than hurricanes and floods combined.88 Importantly, the most serious health impacts 
of a heat wave often are associated with high temperatures at night, when the daily minimum usually 
occurs, over extended periods of time or with little to no relief.89 Urban areas are subject to even higher 
surface temperatures because of the urban heat island (UHI) effect. The research community is working 
to develop and include indicators that further demonstrate the pathways between climate drivers, 
exposure, and health outcomes (e.g., population-based metrics and social vulnerability).  
 
Modeled projections of climate and heat-related health impacts further provide important perspectives. 
For example, the aforementioned 2016 assessment on domestic impacts of climate change on human 
health estimated considerable increases in heat-related deaths in the summer (based on present-day 
sensitivity to heat) in the U.S.90 The study also found that any reductions in deaths from extreme cold 
are greatly offset by projected increases in death from extremely hot days. The U.S. population has 
become less sensitive to extreme heat over time due to changes in individual and societal responses 
(e.g., increased access and use of air conditioning in homes and businesses and increased access to 
public health programs and healthcare). The assessment described results using lower (RCP 4.5) and 
higher (RCP 8.5) emission scenarios and estimated that net mortality due to heat-related illnesses could 
range between 3,900 and 9,300 deaths per year. Modeled adaptation scenarios projected about one-
third to 50 percent fewer deaths. These types of analyses advance our capacity to quantify impacts and 
improve our understanding of climate risks. 
 
The NCA4 also begins to account for the effects of climate change on international interests and 
national security.91 It found with high confidence that climate change, variability, and extreme events 
can result in profound consequences for U.S. international interests relating to economy and trade, 
development and humanitarian assistance, national security, and managing shared resources across our 
borders. Climate change, variability, and extreme events, in conjunction with other factors, can 
exacerbate conflict, which has implications for U.S. national security. The effects of climate change 
can slow or reverse social and economic progress in developing countries, thus undermining 
international aid and investments made by the U.S. and increasing the need for humanitarian assistance 
and disaster relief. Warmer conditions and precipitation changes projected to occur domestically and 
external to the U.S. could influence disease transmission and related health outcomes across and within 
our country’s borders, including via habitat suitability for disease-carrying insects and pests. 
Projections of climate change indicate that these impacts will continue throughout the century and 
likely will accelerate in the future. 
 
The 2016 scientific assessment of climate change impacts on human health in the U.S. identified 
military personnel as a unique population of concern with respect to the health effects of climate 
change.92 Incidence of heat-related injury among active duty U.S. military personnel is several-fold 
higher than the summertime incidence in the general population (147 per 100,000 among the military 
per year, versus 21.5 per 100,000 in the general population per year). Lyme disease is the most reported 
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vector-borne disease by this demographic, according to Armed Forces Reportable Medical Events. For 
other diseases, military personnel are stationed and deployed globally and may face higher risk of 
climate-sensitive infections that are rare domestically. 
 
As the state of the science continues to progress, there are several research and science communication 
areas of emergent interest. For instance, how can we effectively integrate public health risks caused or 
exacerbated by climate change into the ways in which we communicate national security? There is a 
clear nexus between climate change and emergent key public health concerns, including mental health, 
vector-borne diseases, and other compounding issues. This leads to questions regarding environmental 
and climate change indicators or risks and impacts that are of particular interest to the national security 
community. As the USGCRP engages in the early stages of planning the Fifth National Climate 
Assessment, it is important that the national and environmental security communities consider these 
and other relevant questions. 

COVID-19 and Human Behavior: Lessons from History 

Dr. Jennifer Davis 
U.S. National Intelligence University 
Deputy Head, Transnational Issues Department 
 
When the COVID-19 pandemic began, the city of St. Louis, Missouri, one of the 10 largest cities in 
the United States, experienced a surge in cases. The implementation of social distancing guidelines 
resulted in a reduction in new cases. However, as many states experienced pressure to reopen their 
economies, a surge in cases resulted when social distancing guidelines were lifted. The death rate from 
COVID-19 in St. Louis was two times higher than the baseline.  
 
Although the COVID-19 pandemic is the latest and most disruptive infectious disease threat 
experienced, the behavior by governments and people worldwide—downplaying infection numbers 
and certain populations disobeying public health rules—is not new. In fact, today’s governmental and 
societal responses to COVID-19 are similar to those observed during the Spanish flu pandemic of 
1918-1919. The behavioral lessons from the Spanish flu pandemic, and other contagion models, help 
explain the context and trends of human behavior amidst infectious disease threats. 
 
The first lesson is that cover-ups, misinformation, and blame shifting are common in pandemic 
responses and management. Or, as the eponymous character of the TV show House says, “Everybody 
lies.” Although the 1918-1919 pandemic is known as the Spanish flu, the first recorded case of the 
influenza virus was in Kansas in the United States. The pandemic became known as the “Spanish” flu 
because, in fact, Spain’s response to the virus was effective. Unlike many other countries that attempted 
to hide their infection numbers, Spain was transparent and open about the pandemic. As a result, it 
received attention and visibility, and, therefore, “credit,” as the outbreak’s epicenter. States have done 
this throughout history—blaming others while hiding the infection rates detected within their own 
borders. There are lessons to be drawn now from international reporting and how various leaders and 
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countries are responding to the spread of COVID-19. Obfuscation and blame-shifting are not new. 
Arguably, they are the historic norm. 
 
The second key lesson is that modeling contagion and infectious disease response is nearly impossible 
until it happens. The challenge with trying to understand the spread of global pandemics and how to 
quarantine for them or control them has always been that you can’t run the experiment. You can’t 
actually sicken people and see how they behave; you just have to work with your “best guesses.”  
 
However, based on available data, people seem to behave similarly in response to pandemics, whether 
they are in the real or virtual worlds. One of the most famous models of contagion not performed on 
live people, but which has since informed analyses and understanding of human behavior amidst 
infectious disease outbreaks, was the Corrupted Blood Incident. The Corrupted Blood Incident is a 
game bug that happened in patch 1.7.0 in the online game, World of Warcraft. To explain in brief, there 
was an encounter in a separate area of the game with a challenge called “Corrupted Blood” that 
simulated a fatal disease. The goal was to create a challenge that forced players to spread out to beat 
the boss.   
 
However, a bug in the code kept the disease on players even when they left the encounter to another 
area of the game, which then spread to the entire game server’s community in the greater world. The 
developers hadn’t meant to do so but they inadvertently created a global pandemic. Some players 
followed social distancing. Some groups came up with entire quarantine protocols and designated other 
cities as new trade hubs. Some acted as spoilers, angry or for whatever reason, taking as many others 
out as they could. Others ignored it and went about their lives, not wanting the inconvenience.  
 
The point is, the way the players in this virtual world reacted bore striking similarities to the historic 
and contemporaneous examples of observers during the black plague and Spanish influenza outbreaks. 
The Corrupted Blood Incident gave CDC, NHS (UK), and other health professionals a way of testing 
pandemic response plans by using virtual data to study actual human behavior. Not only did this data 
indicate that behaviors resemble historic pandemics, but it also gave a glimpse into the behaviors of 
people amidst current events. 
 
The third lesson is that there will always be a small subset of a population that ignores or shirks the 
rules implemented, and pandemic modeling should plan for this. History is full of examples of people 
ignoring the common good in favor of their own self-interest. This has been captured in the “tragedy 
of the commons,” the notion that when humans have access to a particular resource available to all, 
they are most likely to act in a way in which they attain maximum use of that resource relative to 
others, thereby resulting in a deterioration of the common space. Most people are generally selfless in 
times of crisis. However, there are reasons why the tragedy of the commons is a part of core political 
theory. While many people will cooperate in times of crisis, there is always a small segment of the 
population that defects, which makes the situation worse for everyone. Pandemic modeling should 
always plan for this. No matter what the society is, there is always a small segment of it that will ignore 
all rules and seek to maximize their own interests. 
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DISCUSSION  

The discussion points below highlight the key conversations that emerged from the various 
conversations during ESS 2020. Some of the discussion points are based on comments of multiple 
individuals. There are also discussion points that counter others, based on the perceptions and insights 
of other speakers. The content in the discussions captures the points made during ESS 2020 and does 
not reflect the opinions of the U.S. government or the ESS 2020 planning team. 

Health and Environmental Security 
How COVID-19 Causes Increased Malaria Cases. COVID-19 has caused such a disruption to the 
health systems in Africa that the typical means by which medical aid could come and support malaria 
prevention and treatment have been reduced. Organizations cannot provide bed nets and other 
materials as they normally would, so the risk of malaria spreading is higher. While there is no 
epidemiological link between COVID-19 and malaria, the problem is with the disruption to the health 
systems in these countries. 
 
The Frequency of Pandemics. It is difficult to judge whether these threats will be once-in-a-century 
occurrences or if they will become an expected norm. However, the factors that contribute to outbreaks 
of this sort include the interface between urban and wild environments as populations grow and people 
move out into areas that were previously reserved for wildlife. Urbanization trends and others in the 
environment, along with climate change, are changing the vectors for infectious disease. Vectors like 
globalization and interconnected travel and people moving quickly around the globe from place to 
place have not vanished. Those are still there and will still be there in the coming years, if not more 
intensely. The risk remains high. The important thing to understand is the risk factors that go into 
something like a pandemic emerging, and understanding how those are developing and whether those 
will intensify over the coming years, and this will affect the ability to communicate these types of 
issues upward.  
 
Climate-induced Food Insecurity and Public Health in the Intelligence Community. Food insecurity 
has been an issue for quite some time. Relevant medical intelligence organizations within the U.S. 
Intelligence Community have started to look at food insecurity as a global health threat. However, the 
major concern here is going to be the intersection between food insecurity and climate change. And 
right now, all the environmental security community knows is that there is instability in food 
production, without knowing whether climate change is going to improve food production in some 
areas or damage it in others. To integrate it and figure out whether there is a future where things are 
going to be better or worse, right now, that question is difficult to answer. 
 
Perceived Impact of U.S. Departure from World Health Organization. If planned and realized as 
expected in 2021, the United States will withdraw from the World Health Organization. Though some 
are concerned about this withdrawal, withdrawing from the World Health Organization is meant to 
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open up other avenues of multilateral engagement so that the United States can continue to work 
bilaterally and multilaterally with other partners through different forums. 
 
Application of the Global Health Security Index to COVID-19. There are two key indicator matrices 
used for global health security, one being the global health key interest index and the other being joint 
external evaluation. Neither one was particularly predictive of COVID-19 because they both are 
looking at capability and capacity, and those were not the determining factors. Capability and capacity 
rate very highly with units or countries with universal health care systems and the health security 
community expected those countries to be the ones with the better responses to COVID-19. But, in 
fact, looking at various countries, the key determining factor was the immediacy and speed of the 
response—getting out in front of it, and those medical systems like those in Taiwan and South Korea 
doing the necessary prevention and response. So, unfortunately, the global health security index and 
the joint external evaluations will probably reexamine how they predict the response in the future. 
 
Resource Security, Migration, and Conflict. There is a long history, even without climate change, of 
water scarcity precipitating migration, and that migration plays some role, but not the root role, of 
conflict. In Syria, for example, agricultural issues and unemployment due to drought were contributing 
factors to the current civil war, but by no means the root cause. Syrian government subsidies, resource 
distribution and food production, as well as environmental systems together all had impact. Satellite 
data can show how climate change variability impacts vector-borne diseases and habitat changes, all 
of which can contribute to migration and conflict. 

Communicating with Policymakers and Others 
Recommendations for Communicating Environmental and Health Security Issues to Policymakers. The 
Intelligence Community (IC) must speak about these issues in a language that its customers will 
understand and meet them where they are on these issues. If the IC is not getting through to them on 
something, it cannot just repeat those points or communicate them more vocally hoping that customers 
will understand. The IC must find ways to put topics of environmental and health security in a context 
and frame that fits within the world that customers perceive. That might mean partnering with regional 
analysts, for example, who are looking at certain countries and conflicts and finding ways to work with 
them on analytic products related to these transnational issues. It might mean doing research on the 
customers themselves and their priorities; it is about being able to demonstrate to them that, if they are 
in the U.S. Central Command area of responsibility, for example, and concerned about the risk of 
conflict in the Middle East—what's happening in Iraq and Syria—analysts can show them why health 
issues caused by environmental issues will increase or exacerbate the conflict about which they are 
concerned. Communication requires more work on the IC’s end to make those links for the customers, 
to build the relationships with the customers, so they understand and trust the IC’s arguments on these 
issues. Though sometimes difficult and frustrating, this has been a moment for the IC to hone its skills 
and make sure it can communicate those step-by-step narratives and make those links from over here—
health risk—to over here—security risk—and why they connect. Furthermore, when the IC 
considers strategies for communicating health and environmental security issues to policymakers, 
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including information on economic costs whenever possible is an advantage. Economics provides a 
common language, and money is something that policymakers understand well. 
 
How Policymakers Receive Concerns About Health and Environmental Security Drivers from the 
Intelligence Community. Policymakers are receptive to these issues when the time is taken carefully to 
show the linkages; how we get from one piece of information to the national security concerns. Experts 
in environmental security cannot assume that policymakers understand the same way that health 
security poses national security concerns. It is incumbent upon the IC to show those linkages. In the 
Pentagon, USAID, and State Department there is concern about these threats, questions about these 
threats and what they mean for the United States in the long term. Policymakers may understand the 
basics of a problem but need assistance in linking these to environmental factors that can inform their 
decision making. In a way, the IC highlights for them what may not be on their radar.  
 
Communicating about Health Security to Policymakers in the Department of Defense. Getting anyone 
in the Pentagon outside of those dealing with health issues to worry about them is extraordinarily 
difficult. The policymakers within the Department of Defense are far more concerned with defense 
related issues (e.g., helicopters, tanks, aircraft carriers).  It is hard to get traction with policymakers on 
any type of health issue. Consider scenarios like the political controversy over the USS Theodore 
Roosevelt amidst the COVID-19 crisis; the overarching Navy just did not know how to handle it. Those 
who have dealt with health issues within Department of Defense are always trying to convince 
somebody to listen. And, on the other side in the Intelligence Community, there does not appear to be 
much change over the last 10 years. There needs to be a drive to put the risks in numbers these 
policymakers understand. What is the loss in readiness of troops? What are the capital equipment costs 
to deal with environmental degradation due to climate change? As in other stakeholders, the 
communication needs to be tailored to the customers’ perceived requirements to include these risks. 
 
Communicating Ecosystem Health is a National Security Issue. Policymakers are more accustomed to 
address immediate threats. Health threats are commonly regional and considered a human, not national 
security threat. COVID-19 demonstrates that they can be global and have further impacts to national 
security interests ranging from economic damage to military readiness as was seen when naval warships 
were forced to port to deal with onboard outbreaks. The continuing exploitation of the environment by 
individuals, groups, and nations will further increase these potential health threats. Rather than seeing 
these efforts as “international aid,” efforts need to translate these risks toward issues that are in line with 
the traditional immediate threats through which many intelligence customers are viewing the world.  

Analyzing Health and Environmental Security Issues 
The State of Analytical Forecasting Tools. An analyst in the IC needs to have a grasp of forecasting 
and modeling and big data. While it is not expected that they will be experts in these topics, they need 
to be able to evaluate the results to understand if there are flaws that may misinform their analysis. 
While most of the Intelligence Community is not poised to do the actual science, it needs to understand 
the science, to evaluate it, and to be able to draw on resources across the government to do that. This 
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requires linking the academic community and other non-government experts to the IC. The new 
Climate Security Advisory Council is bringing together Intelligence Community representatives and 
clients to do this. Since the group was just mandated by Congress in the National Defense 
Authorization Act last year, it will take some time to turn it into an effective organization. The 
Environmental Security Working Group is serving as a resource, but certainly, there is still room for 
improvement in these areas for the Intelligence Community to build out its capabilities. 
 
Identifying and Addressing Linkages to Take Action Against Health and Environmental Security Issues. 
The United States has diminished its ability to plan and react in the longer term; much of the U.S. 
government has become reactive to crises. It is a major challenge. Once we fully consider the health of 
the environment and public health, it requires imagination, communication, and grand strategy that 
includes multiple agencies to fully address these issues and identify solutions. These must also extend 
past general election cycles. It requires a smart mapping of populations’ daily lives and how that links 
back to other factors, the health and well-being of our youth, for example. The environmental security 
community must think about addressing these linkages in a creative way. Think about everything as a 
threat and use that lens of resilience to ensure the United States is not constantly teetering on the edge 
of security threats and danger. How do scientists and analysts actually communicate that so many of 
these slow burn threats are actually national security threats? They must move towards more 
imagination and do so within the “hard science” fields. Most tipping points or changes in ecosystems 
show some degree of change before a full change. To be able to detect these “wobbles” is very 
important. While some of the changes are reversible, the costs may exceed current capacities to be 
addressed. Unfortunately, there are irreversible changes that must be monitored and avoided. 
Understanding the early warnings/tipping points can help inform when actions need to be taken. 

Incorporating Resilience 
Talking About Resilience. Even if a state is resilient, does that mean it can manage multiple issues? 
Experts say that part of the feature of resilience is that states are flexible and adaptable, and things built 
within your system to be resilient to one threat, like drought, for example, ideally will help you with 
being resilient to other threats, like protests. It is the overlap between the different issues that determines 
resilience. That is why “resilience” may be a better term than “adaptation.” Adaptation can be part of 
resilience. But adaptation is not comprehensive when talking about resilience, and of course, it is a 
metaphor to a certain extent because resilience is used in the psychological community for talking about 
humans and how they react to crises. It is used in the environmental and mental health communities to 
mean something relatively specific. So, it helps to have a definitional discussion and helps to develop 
these metrics because, again, it is just a metaphor, in some ways, for understanding how the world works. 
 
Measuring and Prioritizing Resilience. With respect to resilience, there are two important to figure out 
in the Intelligence Community. First, for the Intelligence Community, thinking about resilience is still 
a nascent effort to a certain extent. Therefore, the challenge to everyone is to how to build a system, 
rubric, or metrics for measuring resilience, and is still up in the air. There's a lot of discussion on 
resilience in the academic community, and it is becoming normalized in the international relations 
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community to think about it as a grand strategy.93 Resilience does raise questions of efficiency and 
profit above all else, especially in the supply chain discussions regarding the current pandemic, and in 
private sector commentary about investment and climate risk, or the insurance industry and climate 
risk. Betting on efficiency for profits above all, going forward, will not make the private sector as much 
money as when they think about resilience. Therefore, the conversation is definitely changing in 
different sectors, whether it is within the business community or within the national security 
community, and it is important that analysts understand that. 
 
U.S. Supply Chain Issues and Personal Protective Equipment (PPE). There is a recognition that the 
United States has some serious problems with respect to PPE, starting with the fact that the FDA 
actually cannot answer questions pertaining to supply chains and the provision of PPE. Therefore, 
when analysts or others ask, “How many American companies do X, Y, and Z?” the FDA has not been 
able to collect the data themselves. Therefore, even U.S. government agencies have to collect data to 
find out the status of the United States’ own domestic and international supply chains. 
 
Sustainability and Resilience. The concept of sustainability is very much rooted in resilience. If you 
achieve these three overlapping elements achieved: society’s buy-in; objective, non-value-based 
judgments on population needs; and investment in the economy’s stability where response measures 
do not cripple people financially when a disturbance happens, that is where sustainability lies. There 
is resilience when accounting for those overlapping societal factors in disaster preparation. One 
example is supply chains. If governments and organizations recognized the externalities that are 
associated with their supply chains and the globalized economy, then they would be accounting for 
those overlapping impacts when driving a car or sending 12 - megabyte email to 100 people. In the 
latter example, organizations cannot only care about the electrons the computer laptop used when 
sending that email; they also need to take into account how much strain that email had on the cloud, 
on the satellites that have to transmit that much data, etc. Therefore, you have true sustainability when 
you actually look at those overlapping aspects of the world, and doing that leads to resilience. 

Stakeholder Engagement 
Stakeholder Engagement between the Intelligence Community and External Entities. It is critical that 
the Intelligence Community engages a variety of sources outside of government for information, such 
as the academic and the private sectors, including those beyond the typical DC beltway organizations. 
That engagement requires the IC to be able to collect a tremendous amount of data, understand it, and 
make sense of it for policymakers. The Intelligence Community has a lot of competition out there in 
this space, particularly on the issues of health and environment. There is a significant amount of 
competent analysis that happens in the open. Therefore, the Intelligence Community needs to make the 
case to policymakers as to why they should come to the Intelligence Community, instead of elsewhere. 
Part of this also should involve the IC, too, informing relevant stakeholders in the open. The 
Intelligence Community’s value-add is being able to help interpret a lot of what's out there and tie it to 
the national security concerns that we talked about earlier to help policymakers see the connections. 
The Intelligence Community should build bridges with academia and the private sector in both 
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directions such that we can inform them how their work is tied to national security concerns. This can 
improve their approach, which will ultimately better inform policymakers and allow us to provide a 
fuller picture of relevant risks. 
 
Nurturing Relationships. The actionable parts of stakeholder engagement are not just based on the 
science, but also on the trust that has been built over time with those partnerships, and that ultimately 
impacts the decision makers. Modeling is another piece of these partnerships and modeling is still not 
fully integrated in many government studies. The rest of the federal community could do a better job 
of working together on modeling efforts. 

REMAINING QUESTIONS 

This section documents questions that were unanswered or not comprehensively answered during ESS 
2020. The purpose of listing these questions is to relay these questions to the presenters and to 
potentially prompt further research and analysis. If answers were provided after ESS 2020, the answers 
are included. 

Environmental, Health, and National Security Threats 
• To what extent might the economic and social impacts of pandemics themselves come to 

constitute potential catalysts to conflict, such as through breakdown of social cohesion? 
• How would you characterize the state of research/literature on the implications—local, 

geopolitical, etc.—of regime shifts, changes, or disruptions in ecosystems? (i.e., using databases 
to explore national security implications)? 

Measuring and Addressing Health and Environmental Security Threats 
• Besides those already discussed, what are the other proxies or social behavior indicators of 

climate change impacts on human health? 
• What are the most effective strategies for increasing provision of public goods in an era where 

government regulation is often resisted?  
• The complex and dynamic array of threats creates a challenge for large analytic enterprises 

such as the Intelligence Community, which tends to reduce these complex systems into smaller 
components that are studied in relative isolation from one another (e.g., geographic regions, 
thematic issue areas, etc.). How do we match our institutional structures to the effective 
analysis of complex systems? 

• How do we link strategic, long-term national security problem sets, such as China and the 
South China Sea, with slow-burn problem sets? How do we link these into professional military 
education programs? 
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• Do you think opportunity exists for environmental security planning to develop in conjunction 
with strategic response planning for ongoing natural disasters?   

• Do you think the perspective that these threats are unavoidable and will just “happen” 
disincentivizes any action on these issues? 

• Has the Pacific Institute Global Early Warning Tool been tested and evaluated for accuracy by 
verifying the projections? Can you also speak more about the Artificial Intelligence (AI) 
methodology used and how the 80-plus indicators were chosen? 

• How does the Pacific Institute measure the effectiveness of the Global Early Warning Tool 12-
month projections? 

• What are the environmental prediction needs and gaps to support this early warning capability? 
Are only seasonal predictions needed, or could longer-term probabilities be useful as well? 

Pollution and Health 
• Broadly, how does the IQ loss (from pollution) compare with the cognitive stunting from 

malnutrition (as seen, for example, in the North Korean population)? 
o Answer: It is roughly comparable in magnitude. Also, if children are both malnourished 

and exposed to neurotoxic hazards such as lead, pesticides, and particulate air pollution, 
then I would expect additive and synergistic effects. 

• How can pollution erode civil-military relations? The Department of Defense (DoD) is, 
unfortunately, a major polluter, and this has been illustrated with the per- and polyfluoroalkyl 
substances (PFAS) contamination most recently. How do you see these risks evolving, and 
what can DoD do to more effectively mitigate these risks? 

o Answer: Pollution at military installations has the potential to erode civil-military 
relations, but at the same time it creates opportunities for wise leaders to enhance these 
relationships by acknowledging the source of the pollution, consulting with state and 
local leaders, and taking evidence-based actions to control pollution and reduce 
exposures of civilian populations.  

• Have economic studies measured potential loss of gross domestic product (GDP) based on 
pollution-caused neurological damage in children? 

o Answer:  Yes.  Several studies have addressed these issues and without exception have 
found that the economic costs of neurological damage in children caused by toxic 
environmental exposures is very large. Published studies include: 

§ Landrigan PJ, Schechter CB, Lipton JM, Fahs MC, Schwartz J. Environmental 
pollutants and disease in American children: estimates of morbidity, mortality, 
and costs for lead poisoning, asthma, cancer, and developmental 
disabilities. Environ Health Perspect 2002; 110: 721–28. 

§ Gould E. Childhood Lead Poisoning: Conservative Estimates of the Social and 
Economic Benefits of Lead Hazard Control.  Environ Health Perspect. 2009 
Jul; 117(7): 1162–1167 

§ Trasande L. Economics of children’s environmental health. Mt Sinai J Med 
2011; 78: 98–106. 
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§ Brandt SJ, Perez L, Künzli N, Lurmann F, McConnell R. Costs of childhood 
asthma due to traffic-related pollution in two California communities. Eur 
Respir J 2012; 40: 363–70. 

§ Leigh JP. Economic burden of occupational injury and illness in the United 
States. Milbank Quarterly 2011; 89: 728–72. 

§ Narain U, Sall C. Methodology for valuing the health impacts of air pollution: 
discussion of challenges and proposed solutions. Washington, DC: World 
Bank, 2016  

Also, the following study computed the economic benefit that resulted from the 
removal of lead from gasoline in the United States and the resulting population-wide 
increase in children's intelligence. It found that population-wide increases in American 
children’s IQ following the removal of lead from gasoline increased these children’s 
economic productivity across their entire lifetimes. The calculated benefit is $200 
billion in each yearly crop of babies born since 1980 or an aggregate economic benefit 
over the past 40 years of $8 trillion:  

§ Grosse SD, Matte TD, Schwartz J, Jackson RJ. Economic gains resulting from 
the reduction in children’s exposure to lead in the United States. Environmental 
Health Perspectives 2002; 110: 563–69. 

• Do the data reflecting GDP v. pollution over time—presented at ESS 2020—include the 
pollution produced by activities that were moved to other countries that are still creating 
products and supporting services in the United States? 

o Answer: No. The data presented at ESS shows that air pollution levels in the United 
States have fallen by 70 percent since passage of the Clean Air Act in 1970 and that in 
the same span there was a 250 percent increase in the U.S. GDP. It does not examine 
the extent to which reductions in pollution in the U.S. may be the result of 
moving hazardous industries from the U.S. to other countries.  

CONCLUSION 

ESS 2020 gave attendees the opportunity to engage on a number of issues, not least of which included 
resilience and other major complex connections between environmental health and national security. 
However, from the material in all of the sessions and presentations at ESS 2020, there seemed to be 
four key lessons all of the attendees could gain no matter which community they’re in, whether they 
work in secret or an open environment, or whether they work in science or policy. First, national 
security goes beyond the notions of great power competition and state-based, state-centric threats. We 
are talking about threats by non-human actors that are directly disrupting all the various components 
of our society. Second, understanding these issues requires developing the right language with which 
we talk about national security and when certain topics relate to science. Third, analyzing and 
addressing these complex issues cannot be done within one community alone. We have the Intelligence 
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Community, the Federal Science Community, academia, and many more. By staying within our own 
bubbles, we risk being completely blinded to the full nature of a security situation, particularly as it 
relates to these very dynamic and very systemic threats. And this point brings me to a more overarching 
lesson taken from ESS 2020. In order to be successful in dealing with these threats, predicting them, 
and projecting the implications of them, we have to be willing to think systemically. We need to be 
able to think not in terms of an end-state or a destination, but a constant improvement upon the system. 
There's never going to be a time where we are done improving and done building better. These issues 
are complex. Our institutions and way of thinking must learn to adapt to this complexity. 
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