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1. Preparing North 
Korean Elites for 
Unification
North Korean 
propaganda 
indoctrinates that 
country’s elites to 
believe that South 
Korea–led unification 
would be a disaster 
for them, one so 
awful that they are 
unlikely to even 
survive. Bruce 
Bennett explores 
what could be done 
to convince North 
Korean elites that 
unification would be 
good for them.

MORE AT
www.rand.org/t/RR1985
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2. The Human 
Impacts of the 
Deepwater 
Horizon Oil Spill
The Consortium for 
Resilient Gulf Coast 
Communities built a 
database of projects 
on the human 
impacts of the 2010 
oil spill, which will 
be updated quarterly. 
The database helps 
researchers identify 
existing research and 
helps them recognize 
what gaps still exist 
and where additional 
research efforts may 
be needed.

MORE AT
www.rand.org/t/TL226

3. How RAND Is 
Responding to 
Truth Decay
RAND’s president 
and CEO Michael 
Rich and political 
scientist Jennifer 
Kavanagh explain 
what “truth decay” 
is and discuss how 
ongoing RAND 
research could help 
counter it.

MORE AT
www.rand.org/b170505

4. Funding to 
Combat the Opioid 
Epidemic
Senior economist 
Rosalie Pacula 
discusses recent 
strategies to 
combat the opioid 
epidemic, and why 
policymakers should 
focus on tactics 
that address both 
prescription opioid 
and heroin use.

MORE AT
www.rand.org/v170405

5. Understanding 
Russian “Hybrid 
Warfare”
In testimony 
presented before 
the House Armed 
Services Committee 
in March 2017, 
senior political 
scientist Christopher 
Chivvis discussed 
Russia’s use of a 
range of subversive 
instruments, 
many of which are 
nonmilitary, that 
threaten the interests 
of the United States 
and its allies.

MORE AT
www.rand.org/t/CT468
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Jenni Grover needs nine prescriptions a 
day for chronic health conditions that 
include fibromyalgia, anxiety, asthma, 
and thyroid problems. She blogs 
about her experience—and about her 
commitment to living life in spite of her 
health problems—as “ChronicBabe.” 
“Most days, I don’t suffer,” she says. “I 
might endure, but I don’t suffer, because 
I choose not to suffer.”
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A Virtual School Reform in Need of Reform 
Tens of thousands of American students have left public 
schools in recent years to enroll in virtual schools—online 
charters without classrooms, bell schedules, or much evi-
dence that they work.

A new study adds to concerns that the schools, as currently 
set up, might harm the very students who need help the 
most. It comes as national leaders champion the poten-

tial of virtual schools to offer parents more choice.

The study, coauthored by Andrew McEachin, a policy 
researcher at RAND, looked at the experience of Ohio, 

which has allowed students to transfer out of public 
schools and into virtual charters for nearly a decade. 

Enrollment in the online-only schools has surged in recent 
years, in Ohio as in the nation at large. The researchers 
analyzed test scores and enrollment data for some 35,000 
e-school students in Ohio, comparing them with scores 
and data for students in brick-and-mortar charter schools 
and public schools.

The students opting for virtual schools tended 
to come from white, lower-income families and 

had struggled more in school. But even compared with 
students of similar backgrounds and learning difficulties, 
the students in the virtual schools performed worse on 
standardized achievement tests, across the board.

Those students lost the equivalent of between one-third 
and one full year of learning compared with their peers 
in traditional charter and public schools, the researchers 

found. Especially troubling: Students who had struggled 
the most in other schools lost the most when they moved to 
e-schools.

The results should sound a warning for policymakers, 
the researchers concluded—not that virtual schools can’t 
work, but that they don’t as currently used. Students still 
need teachers, mentors, or fellow students to help them 
through the learning process, they wrote. There is still 
a “critical need” for research into how online learning 
might supplement in-person teaching or mentoring to 
reach more students more effectively, they concluded.

MORE AT
www.rand.org/t/EP67075
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Trouble at Sea
China and its neighbors have launched an unprecedented 
arms race as they struggle for sovereignty in the East and 
South China seas: a massive buildup not of naval power, 
but of their coast guards.

That has changed the very nature of what a coast guard 
has always been: a police-and-patrol force better suited to 
drug interdiction, fishing enforcement, and search-and-
rescue missions. In the South China Sea, they have been 
used to ram other ships, bully fishing vessels, and chal-
lenge territorial boundaries.

This trend represents a new and potentially destabilizing 
phenomenon, a recent RAND study concluded. The use of 
coast guards, far from their home coasts, as “aggressive 
instruments of state power” only adds to the danger that 
an open-water incident might escalate into a full-blown 
crisis, the study warned.

China is driving this development. It has spent billions of 
dollars building new ships in recent years and now boasts 

the largest coast guard in the world by sheer tonnage. It has 
been especially assertive in using those new ships to test 
the waters around disputed territories and to chase off any 
ships venturing too close to islands it claims as its own.

That has prompted other nations in the region—Japan, 
Vietnam, and the Philippines—to begin building up their 
own coast guard fleets. 

Two approaches could ease the tension, concluded Lyle 
J. Morris, a policy analyst at RAND. The first would be to 
negotiate a code of conduct among all claimants in the East 
and South China seas. The second would be to open lines of 
communication among coast guard commanders, to keep 
any conflicts at sea from escalating to military emergencies.

MORE AT
www.rand.org/t/EP67058

Artificial Ignorance
We live in an age of algorithms. Your credit score, your 
job prospects, even your choice of a Friday night movie 
might all have a computer quietly running the odds in 
the background. And that should make us all a 
little nervous.

A recent RAND study underscored the 
growing problems associated with our 
unquestioning reliance on algorithms 
and artificial intelligence. It showed 
that bias, inequality, and even outright 
racism are often hardwired into the 
data that machines are using to make 
increasingly important decisions.

Criminal courts, for example, have been using 
a risk-assessment algorithm in sentencing hear-
ings—one that too often relied on biased data to 
penalize black convicts for being black. Ma-
chines that can learn have been caught 
shading financial decisions by using ZIP 
codes to infer income, a kind of comput-
erized redlining.

Feeding even the best algorithms a diet of historically bi-
ased data, in other words, “is a good way to teach artificial 

agents to imitate whatever bias the data contains,” the 
researchers concluded. And that has real conse-

quences when those algorithms are helping 
to decide who can get a home loan or which 
resume to send to the front office.

Part of the answer lies with the algorithms 
themselves, the researchers wrote. Decision-

making machines should have an audit function 
that allows their human operators to track back the 
reasoning behind a given decision, to ensure transpar-
ency and fairness.

But the researchers also called for “algorithmic literacy” 
in society at large—a healthy skepticism that the algo-
rithms of everyday life don’t always make the best deci-

sions. In that, we could follow people using online 
dating sites, they wrote: When an algorithm 
delivers an unattractive option, know enough 
to swipe left.

MORE AT
www.rand.org/t/RR1744
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On April 27, 2017, Andrew Hoehn delivered  
a commencement address at his alma mater,  
the University of Pittsburgh Graduate School 
of Public and International Affairs (GSPIA).  
The school presented him with its Distin-
guished Alumnus Award. Below are excerpts 
from his speech.

I can’t tell you how very honored I am to be 
here with you today. [My wife] Robin and I 
both look back fondly at our time at GSPIA 
more than 30 years ago, and the experiences 
we gained here.

I often reflect on how GSPIA prepared me for 
my career. First briefly in journalism, then for a 
lengthy time in government, and now in policy 
research. All of these roles had very different 
demands. The one thing they had in common 
is that they all drew upon the preparations I 
received at this school.

When I thought about what I might say to you 
this afternoon, I began by thinking how differ-
ent your world is from when Robin and I were 
students here.

So much really has changed over the last  
30 years.

When we entered as students in the early 
1980s, the United States was involved in a 
fierce competition with the Soviet Union. It 
had been underway for nearly 40 years. We 
knew it as the Cold War. It was the focus of our 
studies, and it commanded the attention of the 
nation and the world…. Conflict trends were 
up. Those studying international development 
did so in the context of that competition. Even 
those that tried to sit outside the competition 
defined their roles by what they weren’t: “non-
aligned.” Closer to home, U.S. education policy 
was influenced by what our leaders thought 
were the skills the population needed to win 
the Cold War. We really did feel that the future 
of the world held in the balance.

Americans were divided over many things—
the direction of the economy, taxes, education, 
and health care—but they were not divided 
over their commitment to a leadership role in 

the world. Polling data from the time makes 
that clear. When asked about the U.S. role in 
the world, a clear majority spoke out in favor of 
active involvement.

We all know the story of how the Cold War 
ended. Yet it was hardly evident at the time 
we were students that the struggle which so 
defined our era would be over in just a few 
short years. Indeed, it was two years after 
I graduated that Ronald Reagan uttered his 
famous challenge, “Mr. Gorbachev, tear down 
this wall.” And it was a few years after that 
that a group of courageous East Germans did 
tear down the Berlin Wall.

Closer to home, the U.S. was struggling as the 
industrial era was breathing some of its last 
gasps. We were yet to learn the terms “informa-
tion age” or “postindustrial era.” Globalization 
had not yet entered our vocabulary. Climate 
change would not be debated for some years 
to come.

The U.S. unemployment rate the year I started 
at GSPIA was 9.6 percent. It wouldn’t get that 
high again until 2010. Pittsburgh in particular 
faced bleak prospects. From the 1970s to 
2000, the United States steel industry lost 
some 375,000 jobs. In the year I began my 
studies at GSPIA, the unemployment rate in 
the Pittsburgh area was 18.2 percent. Just 
think about that for a moment. Today, the 
unemployment rate in Allegheny County is 
under 5 percent, the same for the country as 
a whole. That’s good news for those of you 
entering the job market.

At GSPIA, we had a computer lab but no 
PCs, and it would be another decade before 
laptops would come on the scene. I did use my 
first Apple computer when I was a graduate 
assistant for Dr. Joe Coffey in the University 
Center for International Studies. I remember 
thinking to myself, “What’s the big deal with 
Apple?” So much for my ability to look ahead. 
No one had a cell phone, and there were still 
pay phones throughout the campus. A call cost 
10 cents. Photocopies cost 5 cents.

The World at a 
Crossroads

Oratory
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Andrew Hoehn is senior vice president for 
research and analysis at RAND. He previously 
served as vice president and director of 
RAND Project AIR FORCE, where he oversaw 
research and analyses on strategy, force 
employment, personnel and training, and 
resource management. From 1998 to 2004, 
Hoehn served as deputy assistant secretary 
of defense for strategy in the Office of 
the Under Secretary of Defense for Policy. 
Earlier, he held leadership positions in the 
Office of the Assistant Secretary of Defense. 
Hoehn is a member of the Council on Foreign 
Relations and an alumnus of the University 
of Pittsburgh Graduate School of Public and 
International Affairs (GSPIA).
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A great deal has changed since we were 
GSPIA students.

The Cold War ended and the U.S. was very much 
in resurgence. Or so it seemed. The information 
economy took hold, offering nearly endless 
promise. Globalization really did seem to be 
lifting all boats. Lest we forget, nearly 3 billion 
people have entered the global economy since 
the Cold War came to an end. During this time, 
more people moved out of poverty than any 
previous time in human history. A spectacular 
achievement by any measure.

But Americans would soon experience the 
twin shocks of last decade: 9/11 and the 2008 
global financial crisis. Just when we were 
supposed to be transcending history as we’d 
known it, the United States found itself in the 
longest wars of its history and trying to emerge 
from the deepest recession since the Great 
Depression. And while the competitions of the 
past may have ended, new ones clearly are 
emerging. Tensions are now evident in Europe, 
the Middle East, and the Far East.

The “end of history” that [Francis] Fukuyama 
contemplated as the Cold War was winding 
down seems in retrospect to be something of a 
quaint dream. Instead of the democratic peace 
that many thought so possible, it is looking 
more like a dim and distant hope. Populism is 
clearly on the march, here in the United States 
and across the globe. Many of the certainties 
of even the recent past seem much less so 
now. Including the idea of the United States 
maintaining a leadership role in the world.

In short, this country and the world are at  
a crossroads.

That leads me to offer several reflections as 
you conclude your time here at this great 
institution.

(1) The world needs you. Just as much, 
perhaps more so, than it did when Robin and 
I were preparing to enter the workforce. The 
challenges today are different but not fewer or 
less demanding than when Robin and I were 

students at GSPIA. Our world was arguably 
more dangerous, but to borrow from one of my 
former bosses, it was a world filled with many 
knowns. Yours is a world of unknowns. And 
one in which change is accelerating. I believe 
our opportunities could well exceed any threats 
we face. But we need to be in search of those 
opportunities, even as we contend with threats. 
Your role is to help find those opportunities and 
help navigate the change that is coming.

Over the last several years, I have spent 
time each year on this campus, and I think 
you are better prepared than we were. Not 
only through your classroom instruction, but 
through the many splendid learning experi-
ences the school has made available to you. 
Your internships, your travels, your specialized 
study programs, the conversations you have 
with professors that, trust me, you will think 
back on years later. Cherish those experiences. 
And to those of you who are continuing at 
GSPIA, seek them out. Pursue every chance you 
can get to work with the amazing faculty and 
students GSPIA has attracted. Don’t ever doubt 
yourselves or your preparation.

(2) Truth in today’s world is under as-
sault. Not everywhere, but certainly in the 
world of policy. From all directions. At home 
and abroad. Politics has a role to play in the 
making of policy. That is how civil societies 
function. But good policy can’t emerge absent 
a commitment to the proposition that decisions 
must be based on the best available facts and 
evidence. We can argue about solutions, and 
we must. But we need to put an end to the 
debates about competing opinions. Otherwise, 
you get what my current boss [RAND president 
and CEO Michael Rich] calls “Truth Decay.”

Don’t despair, truth isn’t under assault every-
where. Businesses across the globe depend 
upon timely and accurate data to make deci-
sions. They are willing to pay large sums of 
money for more precise information because 
they understand the value of accuracy. That 

kind of commitment to evidence and accuracy 
needs to return to the public sector. You have a 
role in helping bring about that return. Yours is 
not to be passive bystanders in the struggle for 
truth. Yours is to help produce a renaissance in 
the search for truth. Demand it in all you do. Do 
not be satisfied with anything less.

(3) Be ready to be surprised as you 
pursue your careers. You heard me say 
that my professional life has brought me to the 
fields of journalism, government, and policy 
research. Your careers will almost certainly be 
more varied and diverse than mine. Something 
brought you to the study of public and interna-
tional affairs. Those interests and passions can 
be satisfied in a host of different ways. If you 
are looking for the single path to a career filled 
with impact, you may not find it. But I can 
assure you that multiple paths, with changes in 
direction every now and then, can be a whole 
lot more interesting. Be ready to be surprised. 

(4) This is now your world to lead. Others 
will fill the void if you don’t. So step up. You 
are ready. Step up knowing you have been 
well prepared. But do so with humility. Hard 
problems rarely have easy answers. Leaders 
almost never solve hard problems on their own. 
They catalyze, inspire, and organize groups of 
people to tackle them together. Step up with 
a commitment and a passion to help improve 
people’s lives. After all, that is what brought us 
here in the first place. 

D
IA

N
E 

BA
LD

W
IN

/R
A

N
D 

PH
O

TO
G

RA
PH

Y

Robin and Andrew Hoehn

Your role is not to be 
passive bystanders 
in the struggle for 

truth. Yours is to help 
produce a renaissance 
in the search for truth. 

Demand it in all you 
do. Do not be satisfied 

with anything less.
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A FOCUS ON THE RESEARCH OF  
Christine Buttorff, Teague Ruder, and Melissa Bauman

One issue—one health care issue, no less—has brought together a 
small alliance of congressional Democrats and Republicans in recent 
years: the need to better help people with chronic health conditions.

A new RAND study shows why, and adds a note of urgency to the effort. 
It found that 60 percent of American adults now live with at least one 
chronic condition; 42 percent have more than one. They account for 
hundreds of billions of dollars in health care spending every year.

The problem is only going to get more urgent. As the RAND study 
showed, chronic conditions like diabetes and high blood pressure 
increase with age—as an entire generation of baby boomers is about to 
find out.

The RAND report comes just as several years of Senate hearings on 
the state of chronic care in America have led to a bipartisan bill that 
promises reform. As Sen. Ron Wyden, then-chairman of the Senate 
Finance Committee, put it during a 2014 hearing: “The strongest, 
richest country on earth can do better by those who have these kinds of 
chronic conditions.”

Chronic Ills, 
Bigger Bills
By Doug Irving, Staff Writer
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18%
had ONE chronic condition

40%
had NO chronic 

conditions

13%
had TWO chronic conditions

9%
had THREE chronic conditions

7%
had FOUR chronic conditions

12%
had FIVE OR MORE 

chronic conditions

PERCENTAGE OF U.S. ADULTS WITH CHRONIC 
CONDITIONS, BY NUMBER OF CHRONIC 
CONDITIONS (2014)

Huge numbers

I
n just two words, the term 
“chronic condition” captures a 
huge swath of what ails America. 
As used in the RAND study, it 
includes any physical or men-

tal health condition that lasts more 
than one year and either limits ability 
or requires ongoing treatment. That 
means high cholesterol and high blood 
pressure, anxiety and arthritis, heart 
disease and diabetes.

RAND researchers used data from a 
national survey on health care expen-
ditures to compile a chartbook with 
the most up-to-date numbers on the 
cost and prevalence of such chronic 
conditions. Their estimates suggest 
that nearly 150 million Americans are 
living with at least one chronic condi-
tion; around 100 million of them have 
more than one. And nearly 30 million 
are living, day in and day out, with five 
chronic conditions or more.

Those at the highest end of the scale, 
with five or more conditions, repre-
sent about 12 percent of the U.S. adult  
population, but account for more than 
40 percent of U.S. health spending, the 
RAND study showed. That could trans-
late into more than $1 trillion a year, 
based on current estimates of overall 
health care costs.

But prevalence rates and health care 
spending provide only a partial mea-
sure of the cost of chronic illness. Just 
ask Jenni Grover.

The 12% 
with at least 
five chronic 

conditions spent a 
disproportionate 41% 

of all health care 
dollars.
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Living with chronic disease
Jenni was 25 when she was diagnosed with 
fibromyalgia, a chronic inflammatory disease 
that wrenched her fingers and sent bolts of pain 
shooting up her arms. She remembers her doc-
tor handing her a pamphlet about the condition 
with the words, “Get ready for a life of pain.”

For her, “multiple chronic conditions” means 
nine prescriptions a day, for fibromyalgia as 
well as asthma, anxiety, a thyroid disorder, and 
irritable bowel syndrome. It means one or two 
doctor visits a week, missed work, the hikes that 
she can’t go on with her new husband. She com-
pares it to waking up with a bad case of the flu, 
every morning, for the rest of her life: “When 
I wake up,” she says, “I feel like I’m a million 
years old. Everything hurts.”

“It’s like a part-time job for me, just to stay well,” 
she says. “I dedicate a solid couple of hours a 
day just to maintain my health. That’s not cur-
ing anything, that’s not getting better. That’s 
just maintaining.”

She’s 44 years old now, a freelance writer in 
Chicago, and—with bright orange hair, stylish 
glasses, and a nose ring—not at all the usual 
face of chronic disease. Even that pamphlet her 
doctor gave her featured a gray-haired senior 
citizen on the front. The RAND study showed 
that people 65 and older are by far the most 
likely to have chronic health problems, but it 
found something else as well. Around half of 
people in their mid-40s to mid-60s are living 
with multiple health conditions, too.

Unsustainable stress on the 
health care system
The researchers found that women are more 
likely to have multiple diagnosed conditions 
than men, but that might be because women 

tend to see their doctors more often. Likewise, 
white people were more likely to report hav-
ing chronic conditions than black or Hispanic 
people, but that could be because they have 
more access to insurance and health services.

The study used the most recent data available, 
from 2014—too early to detect any possible im-
pact from the Affordable Care Act, whose major 
provisions were only just starting to take effect. 
It found little change since 2008 in the overall 
prevalence of people living with multiple chronic 
conditions, but that masks some troubling in-
creases in specific conditions. Rates of hyperten-
sion jumped 2.5 percentage points among men, 
for example; among women, rates of anxiety 
disorders increased by 4.4 percentage points.

“It’s still a struggle for the health system as 
a whole to help people manage these condi-
tions,” said Christine Buttorff, an associate 
policy researcher at RAND and lead author of 
the study. “The issue is slowly starting to gain 
traction. But as the baby-boom generation ages 
into Medicare, it’s going to become even more 
important.”

Federal census estimates provide some idea of 
what that will look like. They project that people 
65 and older will make up nearly a quarter of 
the U.S. population by 2060, up from around 
15 percent now. A separate study calculated 
that, as early as 2030, roughly two of every five 
people in that age bracket will be living with 
three chronic conditions or more.

Congressional efforts
Numbers like those have the attention of law-
makers on Capitol Hill. Since 2014, the Senate 
Finance Committee has been working on pro-
posals to improve care for people with chronic 
conditions. The bipartisan bill that committee 
members introduced in April seeks to better 
coordinate care for people on Medicare with 

“It’s like a 

part-time 

job for me, 

just to stay 

well.”
JENNI GROVER
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PERCENTAGE OF ADULTS WITH THE

Top Chronic Conditions 
(2014)

Hypertension 
27.0%

Lipid disorders  
(e.g., high cholesterol) 

21.6%

Mood disorders 
(e.g., depression, 
bipolar disorder) 

11.9%

Diabetes 
mellitus
10.4%

Anxiety disorders 
(e.g., anxiety, panic 
disorders, stress) 

9.7%

Other upper 
respiratory disorders 
(e.g., chronic laryngitis, 
chronic sinusitis)

7.4%

Inflammatory 
joint disorders 
(other than arthritis) 

7.4%
Osteoarthritis 

6.5%

Asthma 

6.3%

Coronary 
atherosclerosis and 
other heart disease
4.8%

multiple chronic conditions, and help 
them manage their diseases.

Committee members called it the 
CHRONIC Care Act of 2017, for 
“Creating High-Quality Results and 
Outcomes Necessary to Improve 
Chronic Care.” It has not yet made it 
to the Senate floor for a vote.

A coalition of patients, health care 
providers, and advocates, the Part-
nership to Fight Chronic Disease, 
sponsored the RAND study as part 
of its effort to raise awareness, on 
Capitol Hill and elsewhere, about the 
burden of chronic disease. “We’ve got 
a long way to go, but we are starting 
to see some very positive steps,” said 
Candace DeMatteis, the policy direc-
tor of the organization.

Her interest is not just professional. 
Her 79-year-old father Jim is a dia-
betic with high blood pressure and 
such painful arthritis in his hands 
that it wakes him up at night.

“It’s just hard to see,” she says. “He’s 
never been a complainer. But I’ve 
noticed, he’s really kind of slowing 
down, having to take breaks more 
often. And the pain—it really forces 
him to slow down, to not do things he 
used to do. He hasn’t been fishing in 
six months, and that was one of the 
joys of his life.”

Learning how to live
Jenni Grover likes to say that she 
doesn’t suffer; she endures. She de-
cided long ago to laugh at her mul-
tiple chronic conditions whenever 
she can, a perspective she shares on a 
blog she has written since 2005 called 
ChronicBabe. Sample advice: Shout 
out “Hey-oh!” rather than groaning 
whenever the pain gets bad—“to take 
some of the air out of this big hot-air 
balloon that is chronic illness.” She 
signs her emails, “Be AWAP”—As Well 
As Possible.

She has 6,000 followers on Twitter, 
and 1,500 subscribers on YouTube.

“I think it’s important for people to 
know that there are so many of us 
who want to be well,” she says. “We 

can’t be as well as we want to be, but 
we are working really hard.”

She has a tattoo on the inside of her 
left arm, a quote from a favorite Bud-
dhist teacher, a reminder on her worst 
days that she—not her chronic condi-
tions—determines how to live her life. 
It reads, “Peace is every step.” 

Multiple Chronic 
Conditions in 

the United States 
is available for 

free download at 
www.rand.org/t/

TL221
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The center was 
founded to look 

beyond the 
demands of the 

national security 
inbox toward 

what we might 
call more long-

lead security 
threats.

The Q & A

Andrew 
Parasiliti is 

director of the 
RAND Center for 
Global Risk and 

Security.

Global 
Risks

T
he RAND Center for Global Risk and Security exists 
to watch the horizon.

In recent years, the center’s research has warned 
of a growing link between film piracy and global 
terrorism; of how the changing nature of work 
might reshape society; and of the potential for U.S. 
financial problems to send shockwaves through 
world markets. Its most recent study looked at how 

artificial intelligence is reshaping our everyday lives, unnoticed and 
too often unquestioned.

The center’s founding director, Gregory Treverton, once described 
these as “threats without threateners,” the big-picture problems 
that cross industries and borders.

The center recently undertook an effort to envision the world 
in 2040, and the security challenges that will shape it: artificial 
intelligence, 3-D printing, the accession of the Millennial genera-
tion, and the sheer speed with which our society moves and makes 
decisions. The lead investigators are all early-career researchers, 
drawn from fields as diverse as nuclear strategy, anthropology, and 
microeconomics. 

Andrew Parasiliti directs the center and is overseeing its Security 
2040 project. He came to RAND in 2014 from Al-Monitor.com, an 
online newspaper that describes itself as the Pulse of the Middle 
East and that won the International Press Institute’s Free Media 
Pioneer Award. He has also served as executive director of the  
International Institute for Strategic Studies–U.S., director of 
programs at the Middle East Institute, and foreign policy adviser to 
former U.S. Senator Chuck Hagel—prior to Hagel’s stints as U.S. 
Secretary of Defense and RAND trustee.
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Q How do you define “risk”?

A We use the broadest definition of 
risk—a threat to the security of something. 
That could mean a threat to personal 
security, such as crime; a threat to state 
security, such as adversarial states or ter-
rorism; or a threat to human security, such 
as climate change, natural disasters, or 
pandemics.

Which recent projects exemplify 
what you’re trying to accomplish?

Bill Welser, a senior management scien-
tist and head of RAND’s engineering and 
applied sciences department, and Osonde 
Osoba, an engineer and specialist in ma-
chine learning, recently explored the risks 
of bias and errors in artificial intelligence. 
Bill and Osonde explain how algorithms 
give the illusion of being unbiased, when 
that’s not always the case. They document 
some of the problems that can result, 
including in criminal sentencing and other 
legal matters. Unless there is a greater 
awareness of algorithms and bias risk, and 
how to mitigate them, these problems will 
only grow.

What emerging global challenges 
concern you most?

There are many. We have more projects 
underway on artificial intelligence. We’re 
working on a study about how the growth 
in communications technology, the Internet 
of Things, and big data are all redefining and 
compromising privacy, and what that means 
for security. We are, in general, interested in 
the changing nature of power and governance 
in the international system, and, increasingly, 
how that links up with the challenge of what 
Michael Rich, RAND’s president and CEO, has 
been calling “truth decay.”

CH
O

M
BO

SA
N

/G
ET

TY
 IM

AG
ES

JULY–AUGUST  2017  |  RAND.ORG   11

http://www.rand.org/


What do you see as the role of the 
RAND Center for Global Risk and 
Security?

We focus on cross-cutting, multidisciplinary 
research on future security trends, espe-
cially the impact of disruptive technologies. 
That means artificial intelligence, but also 
additive manufacturing, the trade-offs 
involved in privacy and security. We engage 
donors and the business community to sup-
port research and analysis in these areas, to 
complement RAND projects for government 
clients.

MILLENNIALS

By 2040, the people making decisions will be 
part of the so-called Millennial generation, 
born between 1981 and 1997. Theirs is the 
largest generation in American history, shaped 
by such world-changing events as the 9/11 
terrorist attacks, the global financial crisis, 
and the wars in Iraq and Afghanistan. Yet their 
views on security and public policy are poorly 
understood.

Project researchers are combining traditional 
survey methods with data analysis of social 
media posts to better understand how mil-
lennials see the world. That will provide one 
of the clearest pictures to date of the percep-
tions, priorities, and beliefs that will drive 
policy between now and 2040.

How has the center’s mission 
evolved?

The center was founded in 2007, when 
former defense secretary Harold Brown—a 
trustee emeritus at RAND—advised us to 
address systemic risks to global security, to 
look beyond the demands of the national 
security inbox toward what we might call 
more long-lead security threats. The first 
center director was Greg Treverton, who 
went on to serve as chair of the National 
Intelligence Council from 2014 to 2016. 
His appointment to the council created the 
opening that allowed me to come to RAND. 
In many ways, the focus remains the same 
as it did under Harold and Greg: We look at 
trends rather than headlines.

1

 Here’s a look at four Security 2040 projects

A series of RAND research 
projects is looking to the 
mid-future of 2040, and 
at some of the forces that 
will shape our path from 
here to there. The effort, 
known within RAND as 
Security 2040, has one 
overarching goal: “The 
world is changing rapidly,” 
said Andrew Lohn, an 
associate engineer at 
RAND and one of the 
lead researchers on the 
artificial-intelligence 
question. “We want to just 
be ahead of the curve.”
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3-D PRINTING

“Additive manufacturing”—3-D printers—
could be household technology by 2040. 
Private firms are already experimenting with 
printed shoes, printed food, printed construc-
tion projects, and printed firearms. If every 
product can be local, what happens to the 
world economy, the global village?

The questions that RAND researchers are 
grappling with flow from there. Could 3-D 
printing break down world order by weakening 
the global supply chains that hold countries 
together? Could rogue states divorce them-
selves from the international community? 3-D 
printing, according to the research team, might 
prove to be as disruptive to economies and 
societies as the Industrial Revolution.

2040
S E C U R I T Y

2
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What big questions are you hoping to 
answer with Security 2040?

This was Michael Rich’s brainchild: to seek 
new approaches to identify and assess the 
impact of several trends over the coming 
decades—political, technological, social, 
demographic—and to generate some use-
ful guidance for policymakers. Things like, 
What might be the impact of artificial intel-
ligence on nuclear security? How disruptive 
will additive manufacturing—3-D print-
ing—be to our military supply chain and 
economy? How do millennials perceive se-
curity? What are the drivers and disruptors 
of “health security”? Does speed, meaning 
a faster society, influence our notions of 
security? We are just getting started.

Why the desire to have all the prin-
cipal investigators be early-career 
researchers?

All of the projects are deeply collaborative, 
involving senior advisers and workshops 
drawing on expertise from across the 
organization. But we aim to develop a 
community of 2040 researchers—the next 
generation of thought leaders. 

ARTIFICIAL INTELLIGENCE

Machines that can learn, think, and act could 
upend basic policies and assumptions that 
have governed nuclear strategy since the early 
days of the Cold War. Nuclear submarines, for 
example, would not provide much deterrence 
if they were being tracked at all times by artifi-
cially intelligent undersea drones.

Such advanced technologies could help pre-
vent the use of nuclear weapons—for exam-
ple, by identifying and deciphering unusual 
movement at a North Korea launch site. Or 
they could raise the stakes, convincing nuclear-
armed adversaries of the need for surprise first 
strikes. As the U.S. military begins a massive 
modernization of its nuclear forces, it needs 
to comprehensively explore the impact that 
artificially intelligent systems could have, the 
researchers assert.

SPEED

From technology to transportation to the pell-mell 
feeling of daily life, the pace of change seems to 
be quickening. Ideas can spread from one corner 
of the globe to the other in the time it takes to 
click a mouse; disease can spread at the speed of 
a jetliner.

How fast can we go? That’s the basic question 
researchers want to answer. At what point will the 
current pace of acceleration reach the bounds of 
stability and threaten global security? When will we 
lose productivity and control?

“The disruptive effects of technology are vast, 
and impacting our society at an increasing rate,” 
according to Parasiliti. “There’s a lot of volatil-
ity, beyond the normal baseline in international 
affairs. It’s almost at a rate where it’s difficult for 
governments to keep up.

“That creates a role for RAND: How do we not 
just understand these trends and challenges, but 
also offer analysis and guidance that helps policy-
makers address them?”

3

4

 Here’s a look at four Security 2040 projects

We look 
at trends 
rather than 
headlines.
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RAND Ventures is a vehicle for 
investing in policy solutions. 
Philanthropic contributions 
support our ability to take the 
long view, tackle tough and 
often-controversial topics, and 
share our findings in innovative 
and compelling ways. RAND’s 
research findings and recom-
mendations are based on data 
and evidence, and therefore 
do not necessarily reflect the 
policy preferences or interests 
of its clients, donors, or sup-
porters.

Funding for these ventures was 
provided by gifts from RAND 
supporters and income from 
operations.
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BY 
Elizabeth L. Petrun Sayers  

and Jaime Madrigano

T
he scientific community 

is deciding how to 

respond to shifting 

political attitudes about 

science. The March for 

Science, on Earth Day 

in late April, allowed people around the 

world “who value science” to stand up 

for it. Scientists are also busy signing 

letters in an effort to influence the new 

administration, and scientific professional 

associations are collaborating to support 

their members and engage the public.

Voices
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Elizabeth L. Petrun Sayers is an associ-
ate behavioral and social scientist and 
Jaime Madrigano is an associate policy 
researcher at RAND.

After the March for Science 

What Now?
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The fear of any scientist, includ-
ing us, is that our work will not 
be valued, with ramifications for 
funding, the health of the scien-
tific enterprise, and the ability to 
inform policy. “Value” depends on 
the observer, including political 
appointees, research agencies, and 
the general public. The Trump administra-
tion has weighed in with its proposed 2018 fiscal 
year budget, which suggests cutting billions from 
research agencies. This, along with diminished 
confidence in K–12 science education and dis-
agreement over the importance of key scientific 
issues, seems to signal a rocky road ahead.

The proposed cuts would come at a time when 
science is as important as ever to everyday life. 
Today’s challenges span chronic and infectious 
disease, environmental protection, energy  
production, agricultural development, inter-
national security, and many other aspects of 
American life—and are best understood using 
technical and scientific expertise. Retrain-
ing in science, technology, engineering, and 
mathematics (STEM) skills may also present 
one of the best opportunities for unemployed 
and underemployed workers to become gain-
fully employed. Simply put, to succeed America 
needs science.

While bickering over funding for science isn’t 
necessarily new (funding has ebbed and flowed 
each year, but remained fairly level over the 
last decade), the United States could be at the 
start of another decline in support and fund-
ing for science, with the potential for long-term 
consequences.

The National Academies of Sciences, Engi-
neering, and Medicine recently established a 
committee to study the role of science literacy 
and public support of science and found that, 
generally speaking, surveys report posi-
tive attitudes about science. However, when 
“science” is broken into particular issues like 
energy, food safety, space, among others, ideo-
logical views can strongly influence individual 
perceptions. Even though it looks like there is 
agreement that science is important, ideology 
can create divides.

Marching may have helped tens of thousands 
of protestors in over 600 cities around the world 
reach their goal of 10,000 steps for the day, all 
while wielding some clever signs. But what 
comes next? How does the United States build 
an effective national scientific enterprise?

A key takeaway from the National Academies’ 
report on science literacy is that communities 

can develop and use science to achieve 
their goals. “Citizen science” collabo-
rations, where members of the public 
lead or participate in data collection 
or research activities, have become 

increasingly popular. An added benefit 
is that this type of collective action may 

foster scientific curiosity, which could be 
more important than scientific knowledge in 
breaking down ideological divisiveness. How-
ever, financial resources are still necessary to 
reach this type of collective literacy. The report 
suggests that the communities that stand to 
gain the most from informed citizens are usu-
ally the most underresourced.

In addition to using a community approach to 
foster science literacy, the United States still 
needs scientific expertise. General audiences 
should be receptive to experts’ opinions and 
experts should engage with general audiences. 
Sometimes this exchange just breaks down. 
It’s easy for scientists to communicate only 
with other scientists, but then their work may 
not be translated into applications that can 
enhance everyday life. A variety of science 
professional organizations are helping scien-
tists to engage with communities. Changes in 
funding to support or require research transla-
tion, such as sharing the results of research in 
nonacademic outlets, would encourage more 
of these exchanges.

Should scientists become policymakers? Pos-
sibly. STEM the Divide, initiated by a political 
action committee known as 314 Action, was 
recently launched to connect people with back-
grounds in STEM to the expertise and funds 
needed to run a successful political campaign. 
Unfortunately, at the moment the group is only 
supporting potential Democratic candidates. 
Such initiatives, as well as long-standing pro-
grams like the American Association for the 
Advancement of Science’s Science & Technology 
Policy Fellowship, might be admirable attempts 
to create more connections between science and 
policymaking, but probably won’t contribute to 
sweeping changes anytime soon and that’s OK. 
What’s important is that scientists recognize 
the urgency to communicate with the public 
and policymakers, outside of traditional scien-
tific circles.

Politicized rhetoric may imply otherwise, but 
specialized scientific expertise and broad-
based civic participation are not at odds with 
each other. The march illustrated that. After the 
march, what now? It’s time to focus on a long-
term strategy for science policy in the United 
States.  

A version of this 
commentary 
originally appeared 
on United Press 
International in April 
2017. 

Outside View  
© 2017 United Press 
International.
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A growing debate has called into question the international security commitments 

of the United States, and whether their economic value outweighs their costs. 

RAND researchers used new data and advanced economic techniques to measure 

the returns on those commitments. Their analysis suggests the magnitude of those 

benefits could be substantial.

Worth It?
The Economic Benefits of 
Overseas Commitments
By Doug Irving, Staff Writer

A FOCUS ON THE RESEARCH OF  
Daniel Egel, Adam Grissom, John P. Godges,  

Jennifer Kavanagh, and Howard J. Shatz

O
n a crisp January day in 1949, President Harry 
Truman stood before an inauguration crowd still 
recovering from want and war and envisioned a 
“world fabric of international security and grow-
ing prosperity.”

That idea, that America has an economic interest in promoting a 
stable and secure world order, has helped guide nearly seven de-
cades of U.S. foreign policy. But a growing debate over America’s 
role in the world has called into question that basic assumption. 
Are America’s international security commitments really worth 
the cost?
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A formation of U.S. Air 
Force C-130 Hercules 
cargo aircraft returns 

from a training mission 
near Mount Fuji, Japan. 
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Researchers at RAND used decades of economic data and 
new numbers on U.S. troops and treaties to test that ques-
tion. They found strong evidence that the economic value 
of those overseas commitments likely exceeds their costs 
by billions of dollars every year.

“We wanted to know, Is this a good investment for the 
United States?” said Daniel Egel, an economist at RAND 
and lead author of the study. “Are these overseas commit-
ments really benefiting the U.S. economy?”

Engagement vs. retrenchment
On any given day, the United States has nearly a quarter 
of a million soldiers, sailors, airmen, and marines serv-
ing overseas, from Afghanistan to Zambia. It has trea-
ties and other security agreements in effect with nearly 
three-quarters of the countries in the world, some of them 
 dating to the days of steamships and mounted cavalry.

Ever since the Truman era, many political scientists 
have argued that the stability provided by those troops 
and treaties helps anchor world trade, to the great ben-
efit of the U.S. economy. But pinning a dollar figure on 
the economic returns of those overseas commitments 
has proven surprisingly difficult.

A growing school of thought, the “retrenchment school,” 
now argues that those commitments are too expensive, 
the returns too uncertain. Some of its leading academic 
voices have called for cutting back American commit-
ments by as much as 80 percent, pulling troops out of 
Europe, the Middle East, Africa, and Asia.

The debate has grown from a question of political theory to 
a focus of international politics. Given the stakes, research-
ers at RAND set out to produce one of the most rigorous 
estimates to date of the costs and benefits—“a necessary 
precursor to an informed debate,” according to Egel.

More troops, more treaties,  
more trade
The researchers started by building an entirely new  
database of thousands of U.S. treaties and security 
agreements, an effort that took six months. They also 
obtained 50 years of data on overseas troop assignments.

They then merged those data sets with U.S. and global 
trade numbers. They tracked changes in the number and 
nature of U.S. security commitments between 1955 and 
2004, and then matched them to any subsequent bumps 
or dips in the trade numbers.

They found clear evidence that those overseas commit-
ments do indeed strengthen trade between America and 
other countries, likely worth tens of billions of dollars 
every year. In fact, they estimated that doubling the 
number of treaties could expand U.S. trade, especially 

An Interactive 
Visualization
What would happen if the United States called 
home its troops and canceled its treaties? Could 
it save enough money by cutting those overseas 
security commitments to make up for the all-but-
certain loss in trade?

RAND researchers concluded that the answer was 
a resounding no. They estimated that economic 
losses from a massive retrenchment of overseas 
commitments could be more than triple any gains, 
even using conservative assumptions.

But you can see for yourself. The researchers built 
an interactive online tool from the data they used. 
It allows users to play with different levels of 
troop and treaty reductions, as well as different 
tax, spending, and trade multipliers, to see how 
changes in commitments shift the economic gains 
and losses.

The tool shows estimated U.S. troops, treaties, 
and potential trade losses for almost every coun-
try in the world. It allows users to set their own 
reduction levels, or choose from one of three 
pre-set scenarios based on previous analyses from 
other experts.

 
Explore the 

visualization at 
www.rand.org/t/TL229
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imports, by 34 percent. Doubling troop numbers would 
increase trade by up to 15 percent.

Those U.S. security commitments also appear to boost 
overall world trade, the study found: Countries with U.S. 
commitments trade more with each other than they 
would otherwise. But the study found mixed evidence on 
whether those commitments lower the costs of interna-
tional trade, and no real evidence that they change the 
likelihood or severity of conflict in other countries.

“Even just a statement to another nation that we agree to 
be friendly and peaceful—even that can have an impact” 
on trade, said Jennifer Kavanagh, a political scientist 
at RAND who worked on the project. “That was the real 
question: What is the effect of this broader definition of 
U.S. presence?”

$490 billion
The retrenchment school has estimated that its proposed 
80 percent cut to U.S. commitments would yield eco-
nomic savings that could amount to around $126 billion a 
year. The RAND researchers found that even a smaller 50 
percent cut would cost the U.S. economy as much as $490 
billion in lost wages and profits.

The study provides a solid foundation for debating the 
value of America’s overseas commitments, the research-
ers wrote, but it’s not likely to be the final word. For one 
thing, it did not capture the possible long-term economic 
benefits of freeing up money from overseas commitments 
and investing it elsewhere. But it also only looked at di-
rect effects on trade, not on foreign investments or other 
international capital flows—meaning that its estimates 
may be, if anything, conservative.

Those limitations, however, are not likely to change the 
study’s bottom-line conclusion, the researchers wrote. 
A wholesale cutback of overseas commitments would 
almost certainly cost the United States more than it saves, 
perhaps by as much as 3-to-1.

“Policymakers who reduce these commitments would 
face not only the immediate problems of how and where 
to make the reductions,” the researchers concluded, “but 
also the future problems of a poorer United States.” 
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Peter Norton has never stayed in one place
for long. He’s been a computer programmer,
a best-selling author, a monastic Buddhist,
a startup investor, and an art collector. His
relationship with RAND, though, has been a
constant for nearly 30 years.

“Here I was, in the thick of the PC business, and 
had myself only a glimmering of the conclu-
sions they had reached,” he says now. “It just 
showed how smart those RAND guys were.”

Norton struck up a friendship with one of the 
researchers on the project, a fellow art lover. 
Not long afterward, as his collection outgrew 
its storage, he offered some of his artwork on 
long-term loan to RAND. At first, he played it 
safe with what he sent over, nothing too bold, 
nothing that might cause offense. The message 
he got back: “Give us more tough stuff.”

And so, today, one hallway at RAND is lined 
with artwork depicting a notorious political 
kidnapping in Italy. A piece hanging just out-
side the security office shows iron bars cut in 
half—“a visual comment,” Norton says: “Does 
security work?”

Security, in fact, has become his focus at RAND 
in recent years. He serves on the advisory 
board of the RAND Center for Global Risk and 
Security, and describes some of its research as 
“mind-blowing.” He points for an example to a 
recent study that showed how the intelligence 
community must do a better job of recruiting 
millennials to stay competitive in the future.

“I’m not a hard-core, red-meat guy. I’m a soft 
and squishy guy,” Norton says. “But I under-
stand the importance of difficult research, and I 
want to learn about it and understand it better.”

He describes the work that RAND does as 
“intellectually grueling,” bold and creative—
like his artwork on the walls. “They’re doing 
great stuff,” he says. “They’re really making 
society work better. It’s rewarding to just know 
that I’m supporting it. That’s what keeps me 

involved.” 

He describes the work that 
RAND does as “intellectually 

grueling,” bold and creative—
like his artwork on the walls. 

T here’s a good chance you know his name, 
especially if you owned a personal com-

puter at any time since the days of DOS. He’s 
the “Norton” behind Norton AntiVirus, Norton 
CrashGuard, Norton Utilities, and a virtual 
library of other Norton software titles. Forbes 
magazine has called him a software icon.

His contribution to RAND has gone far beyond 
financial support. Some 200 works of art from 
his personal collection line the walls at RAND’s 
headquarters campus in Santa Monica, Calif. 
How they got there is a story that starts in 
Riyadh, Saudi Arabia.

The Saudi kingdom had hired RAND in the 
1980s to advise its information-technology 
industry on the best bets for future invest-
ment. The researchers decided they needed 
an independent expert to back up their find-
ings. They cold-called Norton, who was living 
in Santa Monica at the time and was already 
becoming a household name through his 
software programs and a series of successful 
computer books.

RAND’s conclusion—that the future would 
run on small computers and networks, not on 
powerful mainframes—was a step outside the 
mainstream at the time. But Norton realized it 
was “absolutely spot-on.”
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How the 
Drinking 

Bird Foiled a 
Spruce Goose 

Engineer

From 
One Odd 

Bird to 
Another

at RANDom

I
f you’re a fan of vintage toys, you 
may remember the drinking bird. 
To some, it was child’s play or a 
quirky desk toy to distract adults 
from work. But to RAND’s Dick 
Murrow, it was a way to make life 

easier for Egyptian farmers.

Murrow was vacationing in Egypt 
in 1962 when he realized that most 
farmers were manually lifting water 
several feet from irrigation canals to 
their fields, primarily with the help of 
a shadoof—a pole with a bucket and 
counterweight.

As Murrow reflected on his trip, it 
struck him that the shadoof was similar 

to the drinking bird he had at home, 
but with one crucial difference: The 
bird could operate with little human 
intervention. The toy bird (which 
inexplicably wears a top hat) is actually 
a heat engine that uses evaporation, 
a small difference in temperature 
between the bird’s liquid-filled body 
and empty head, and vapor pressure to 
cause the beak to dip repeatedly into 
a liquid. (For a demonstration, search 
online for “drinking bird Mad Men 
video.”)

Murrow—who previously led Howard 
Hughes’s Spruce Goose design 
team and later joined the legions 
who complained about Hughes’s 

micromanagement—created a small 
heat engine in his home workshop. He 
wrote up the results in a short RAND 
report and an article for the Saturday 
Review. The Review’s science writer 
was so enthusiastic that he gave a 
drinking bird to Richard Nolte, the U.S. 
ambassador to Egypt, who promised 
to display it on his embassy desk with a 
sign reading “Shadoof.”

But Murrow couldn’t secure funding 
to further the concept, and Egyptians 
eventually moved on to diesel pumps. 
Like the Spruce Goose, the drinking 
bird shadoof never really got off the 
ground.  

Sources: Saturday Review; Los Angeles Times; Howard Hughes and the Spruce Goose: The 
Story of the H-K1 Hercules by Graham M. Simons (2014); and the RAND Archives

TO
P:

 W
IK

IM
ED

IA
 C

O
M

M
O

N
S;

 B
O

TT
O

M
: L

EB
A

ZE
LE

/G
ET

TY
 IM

AG
ES

By Melissa Bauman, Staff Writer
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