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Calendar of Events

Monday,
February 8, 2010

Meeting–Chicago

The Global Nuclear Future
in collaboration with the Chicago Council 
on Global Affairs

Speakers: Steven E. Miller, Harvard
Kennedy School; Robert Rosner, University
of Chicago; and Scott D. Sagan, Stanford
University

Location: The Chicago Club

Time: 6:00 p.m.

Wednesday,
February 10, 2010

Stated Meeting–Cambridge

The Supreme Court and Race 

Speaker: Michael Klarman, Harvard Law
School 

Introduction: Randall Kennedy, Harvard
Law School 

Location: House of the Academy

Time: 6:00 p.m.

Monday,
February 22, 2010

Concert–Cambridge

An Evening with Thomas Zehetmair

Performer: Thomas Zehetmair, violinist
and chamber musician; Music Director,
Northern Sinfonia

Location: House of the Academy

Time: 6:00 p.m.

Thursday,
April 15, 2010

Stated Meeting–Cambridge

Prospects for the Economy

Speakers: E. Gerald Corrigan, Goldman
Sachs Group, Inc.; and John S. Reed,
Citigroup, Inc.

Introduction: James M. Poterba, National
Bureau of Economic Research and
Massachusetts Institute of Technology

Location: House of the Academy

Time: 6:00 p.m.

Wednesday,
May 12, 2010

Stated Meeting–Cambridge

Advances in Brain Science: Implications for
Therapy

Speakers: Robert Desimone, McGovern
Institute for Brain Research, Massachusetts
Institute of Technology; and Edward
Scolnick, Broad Institute

Moderator: Emilio Bizzi, Massachusetts
Institute of Technology

Location: House of the Academy

Time: 6:00 p.m.

For information and reservations, contact the 
Events Of½ce (phone: 617-576-5032; email: 
mevents@amacad.org).
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Notices to the Fellows

� Appraisal Ballot Deadline: March 5, 2010

The ½nal Appraisal Ballot for the 2010 membership
election was sent to all Fellows on February 12, 2010.
The deadline for returning ballots is March 5, 2010.
Election results will be announced in April.

� The Annual Fund

The Academy’s 2009–2010 Annual Fund is nearing its
closing date of March 31. With the help of members
and friends, Development Committee Cochairs Louis
Cabot and Robert Alberty hope to surpass the $1.5 mil-
lion mark once again. The Annual Fund helps to sup-
port Academy projects and studies, publications and
outreach, website, meetings, and other activities for
Fellows. Every gift counts toward reaching our ambi-
tious goal. The Annual Fund challenge will match all
new and increased gifts.

If you have already made a gift to the Annual Fund,
thank you. If not, we urge you to participate by
March 31. For assistance in making a gift to the
Academy, please contact the Development Of½ce:
(email: dev@amacad.org; telephone: 617-576-5057).

american academy

of arts & sciences
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Academy Inducts 229th Class of Members

On October 10, 2009, more than 500 Fellows, Foreign Honorary
Members, and guests attended the Academy’s 229th Induction
Ceremony. The event honored the extraordinary achievements of
the 230 new members–leaders in the mathematical, physical, and
biological sciences; the humanities and the arts; business; public
affairs; and the nonpro½t sector.

The Induction Ceremony featured a reading from the letters of John
and Abigail Adams by new members James Earl Jones (Emmy and
Tony Award-winning actor and Kennedy Center Honoree) and
Emmylou Harris (Grammy Award-winning Singer-Songwriter
and Member of the Country Music Hall of Fame).

The Ceremony also included presentations by new Fellows, repre-
senting the ½ve classes of Academy membership, who described the
opportunities and challenges of their work and reflected on impor-
tant issues facing our global society. Terence Tao, Professor of Ap-
plied Mathematics at the University of California, Los Angeles, dis-
cussed the future impact of Internet-based technologies on acade-
mia. Elizabeth G. Nabel, President of Brigham & Women’s/Faulk-
ner Hospitals and former Director of the National Heart, Lung, and
Blood Institute, spoke about the bene½ts and promises of scienti½c
and medical discovery to advance human health. Ronald M. George,
Chief Justice of California, called for reform of the voter initiative
process used in California. Edward Villella, Founding Artistic Di-
rector and Chief Executive Of½cer of the Miami City Ballet and for-
mer principal dancer for the New York City Ballet, described the
transformative power of music, dance, and art. Kent Kresa, Chair-
man Emeritus of Northrop Grumman Corporation, considered

Celebrating the Arts and Sciences

the roles of robotic and human exploration activities in the coun-
try’s future space program. (See pages 3–12 for the full text of the
speakers’ remarks.)

The Induction Ceremony was the centerpiece of three days of meet-
ings and presentations that focused on the arts and the sciences.
The events began on October 9 with a celebration of Academy writ-
ers. The meeting included readings by new Fellows Jamaica Kincaid,
Josephine Olp Weeks Chair and Professor of Literature at Clare-
mont McKenna College; James Salter, author of A Sport and a Pas-
time; Light Years; Dusk and Other Stories; Burning the Days; and Last
Night; and Gish Jen, Professor and Codirector of the Creative Writ-
ing Program at Brandeis University; as well as by longtime mem-
ber Denis Donoghue, University Professor and Henry James Pro-
fessor of English and American Letters at New York University.
They read prose and poetry by Elizabeth Bishop, Kenneth Koch,
Mary Oliver, Robert Fitzgerald, Grace Paley, Seamus Heaney, and
Anthony Hecht, many of whom are members of the Academy. The
evening also featured Academy Fellow Galway Kinnell, former
Erich Maria Remarque Professor of Creative Writing at New York
University, reading from his own work, including “The Bear,” “Oat-
meal,” and “It All Comes Back.” 

On October 10, leaders of Academy projects and studies briefed
new members on the work of the Academy. The program included
presentations on the Initiative for Science, Technology, and Engi-
neering; The Global Nuclear Future; Reconsidering the Rules of
Space; U.S. Policy Toward Russia; The Challenge of Mass Incarcera-
tion in America; The Independence of the Judiciary; Challenges to
Business in the 21st Century: The Way Forward; the Initiative for
Humanities and Culture; and Educating the World’s Children. (See
pages 36–52 for the full text of these presentations.) 

New members Emmylou Harris and James Earl Jones reading from the
letters of John and Abigail Adams

Celebrating the Arts: An Evening with Academy Writers

Left to right: Denis Donoghue (New York University), James Salter (Bridge-
hampton, New York), Galway Kinnell (New York University), Gish Jen
(Brandeis University), and Jamaica Kincaid (Claremont McKenna College)
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Addressing Energy Challenges

Left to right: Richard A. Meserve
(Carnegie Institution for Science),
Steven E. Koonin (U.S. Department
of Energy), John W. Rowe (Exelon
Corporation), Paul L. Joskow (Alfred
P. Sloan Foundation and MIT), and
John Doerr (Kleiner Perkins Cau-
field & Byers)

John P. Holdren 
(Assistant to the Pres-
ident for Science and
Technology and Direc-
tor of the Office of Sci-
ence and Technology
Policy, Executive Of-
fice of the President of
the United States)

The Induction weekend concluded with a keynote address on Sci-
ence Policy and a panel discussion on the Future of Energy. John P.
Holdren, Director of the Of½ce of Science and Technology Policy
in the Executive Of½ce of the President of the United States, deliv-
ered the Harvey Brooks Lecture on “Science and Technology Poli-
cy Challenges and Opportunities for the Obama Administration.”
As John Holdren observed, “Economic recovery and growth and,
more speci½cally, what science and technology can contribute in
that domain” are near the top of the list of big challenges for the
United States and the world. (See pages 13–18  for the full text of
John Holdren’s presentation.)

Richard A. Meserve, President of the Carnegie Institution for Sci-
ence and a member of the Academy’s Council and Trust, moderat-
ed a panel discussion on the Future of Energy. The program fea-
tured presentations by Steven E. Koonin, Under Secretary for Sci-
ence at the United States Department of Energy, John W. Rowe,
Chairman and Chief Executive Of½cer of Exelon Corporation,
Paul L. Joskow, President of the Alfred P. Sloan Foundation and
Elizabeth and James Killian Professor of Economics and Manage-
ment at mit (on leave), and John Doerr, Partner at Kleiner Perkins
Cau½eld & Byers. As Paul Joskow noted, “Until we bite the bullet
and educate the public about the costs as well as the long-term
bene½ts of controlling greenhouse gas emissions, we are going to
have dif½culty passing the legislation that will get us on a path
toward a least-cost solution to these problems.” (See pages 19–29
for these presentations.) 

Commenting on the focus of this year’s Induction, Academy ceo

Leslie Berlowitz remarked, “From our evening with writers to our
symposium on science, energy, and the environment, the Induction
weekend gave us an opportunity to celebrate the Academy’s mis-
sion and the accomplishments of its members. Their diversity re-
flects the range and vitality of the Academy.” 
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Well, yes and no. Even the most advanced
online resources available today are not
nearly “smart” or sophisticated enough to
render our academic services obsolete; not
yet, at least. Unlike many other industries,
academia does not currently face any real
threat from a cheap Internet-based com-
petitor. But I believe a hybrid form of aca-
demic activity is beginning to emerge, one
in which Internet-savvy academics and

their institutions harness the full power of
online tools to initiate and organize large
research collaborations and to disseminate
and share their results at far more rapid
and effective rates than were previously
possible. In my discipline, mathematics,
this type of Net-centric activity is still in its
infancy, but it shows signs of potentially
being substantially more ef½cient (and per-
haps, more important, open, cumulative, and
responsive) than traditional collaboration
and dissemination, and is likely to become
increasingly mainstream in the years ahead.
This type of activity may not revolutionize

On October 10, 2009, the American Academy of Arts and Sciences inducted its 229th class of Fellows and Foreign Honorary
Members at a ceremony held in Cambridge, Massachusetts. Terence Tao, Professor of Applied Mathematics, University
of California, Los Angeles; Elizabeth G. Nabel, President, Brigham & Women’s/Faulkner Hospitals and former Director,
National Heart, Lung, and Blood Institute; Ronald M. George, Chief Justice of California; Edward Villella, Founding Artistic
Director and Chief Executive Of½cer, Miami City Ballet; and Kent Kresa, Chairman Emeritus, Northrop Grumman Corpora-
tion, addressed the audience. Their remarks appear below.

Induction Ceremony

Challenges Facing a Global Society

If I had to name the most
signi½cant technological de-
velopment in recent decades,
I would choose the Internet.
By this, I mean not just the
physical architecture of the
Internet . . . but the innovative
technologies that flourished
once the Internet matured.

Terence Tao

Professor of Applied Mathematics, 
University of California, Los Angeles

The Future Impact of Internet-
Based Technologies on Academia

Introduction

If I had to name the most signi½cant tech-
nological development in recent decades, I
would choose the Internet. By this, I mean
not just the physical architecture of the In-
ternet per se, which has been available to
academics and government agencies since
the 1960s, but the innovative technologies
that flourished once the Internet matured:
from tools as humble as the email mailing
list to such unreasonably effective services
as modern search engines or Wikipedia.

As the Internet has become more integrated
into the mainstream of modern life, it has
disrupted and revolutionized one sphere of

human activity after another. We read in the
news about how online media are thriving
as “old” media stumble; how online medical
information is transforming patient-doctor
relationships; how blogs, tweets, and on-
line videos are tipping the balance in close-
ly fought elections; and so forth.

But to most of us in academia, the tempta-
tion is to view these changes with a certain
detachment: sure, established for-pro½t
companies may well face competition (as
they ought to) from lower-cost Internet-
based rivals, and it is only reasonable in a
democracy that politics should be influenced
by popular debate, both offline and online.
But we, by contrast, should be secure in our
ivory towers from any Internet revolution,
with our tenure, our unique expertise, and
our time-tested academic traditions.

Even when new technologies do hit close
to home–by threatening the pro½t model
of the academic journal system, say, or by
greatly facilitating the ability of students to
cheat on their homework (and also for pro-
fessors to detect such cheating!)–we can
still rationalize away these developments as
requiring only super½cial changes to adapt
to: switching from physical journals to on-
line journals, perhaps, or placing more safe-
guards on our homework formats. We still
perform our “core” academic activities–
teaching, advising, research–much as we
have for over a century: classroom by class-
room, student by student, and paper by
paper. We may do more of these things on-
line now rather than offline, but the profes-
sor, not the Internet, is still at the center of
things. After all, it is not as if our classes can
be replaced by a Wikipedia entry, or our
research by a search engine query, right?
Right?
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thirty local students but up to 100 other
participants from a variety of backgrounds
following (and commenting on) the blog.
The quantity and level of questions asked is
much higher, and the material in my notes
is much improved because of this. From pre-
paring blog materials and obtaining feed-
back from students and participating col-
leagues, I have learned more about a subject
than if I had taught it in a traditional way.

Even after the physical class ends, the on-
line class goes on. I have often had people
wanting to learn a subject stumble onto
year-old lecture notes on my blog through
a search engine and continue the discussion
afresh. Within a few years, the Internet
might include valuable online content like
this for nearly every commonly taught aca-
demic topic, all just one search query away
for anyone with Internet access.

The technological level of online interac-
tivity is certain to increase in the future. One
can well imagine that classes will routinely
(for instance) ½eld questions by text mes-
sage from students overseas who are watch-
ing the lecture in real time through video,
with the discussion continuing online long
after the class has ended. Not all experiments
in online teaching will achieve their intend-
ed objectives, but only one clear success is
needed to provide a model that can then be
rapidly emulated by institutions and lectur-
ers worldwide.

In my view, the traditional classroom lec-
ture will still play an indispensable role in
the future but will do so in a rather differ-
ent format than today, with its effects being
vastly ampli½ed and prolonged through its
integration with the Internet.

The traditional classroom
lecture will still play an indis-
pensable role in the future but
will do so in a rather different
format than today, with its
effects being vastly ampli½ed
and prolonged through its
integration with the Internet.

1 Douglas N. Arnold and Jonathan Rogness, Moebius
Transformations Revealed, online video (2007),
www.youtube.com/watch?v=JX3VmDgiFnY.

the way we work, the ambition of what we
hope to achieve, or the academic culture we
work in, but it is likely to transform them
signi½cantly.

Teaching

Consider teaching. Year after year, day after
day, and in universities across the world, we
stand in lecture halls and present the foun-
dations of our subject to classrooms con-
sisting of hundreds or even just dozens of
students at a time. This keeps us engaged
with our students, hones our skills, and
makes us feel useful, but is it the most ef-
½cient way to do things?

The mathematical topic Möbius transfor-
mations is taught routinely in complex
analysis classes in a thousand mathematics
departments across the world, to classes of
perhaps thirty or ½fty students in size; I have
done so myself several times. On YouTube
a beautiful video explaining the geometric
interpretation of these transformations has
been viewed one million six hundred thousand
times so far–more people than can be reached
by even ten thousand mathematics lectur-
ers. The video can be accessed by just about
anyone on the Internet through a simple Web
search on the topic. (Currently it is in the
top three hits on all major search engines.)1

Now, one cannot hope to replicate the entire
classroom experience as a sequence of You-
Tube videos. The quality of interactivity,
depth of material, and availability of expert
attention, in particular, are much poorer.
Even professional efforts that are more or-
ganized, such as the online videotaped lec-
tures offered by institutions such as mit,
are an imperfect substitute for being physi-
cally present at lectures. But the sheer num-
bers of people one can reach through the
Internet shows the potential of tapping this
medium to teach in the future.

Hundreds of academics (including myself )
use a blog to post their course notes and en-
courage online discussion (in all directions)
between the teacher and students in the
classroom, as well as visitors from around
the world. I have had classes with perhaps

Collaboration

Another major area where profound chang-
es are happening is collaboration in research.
Only four decades ago the primary mode
of communication among academics in
distant institutions was physical mail. This
was inconveniently slow, and it discour-
aged collaboration with anyone who was
not in the same physical location. With
modern communication tools such as email,
the situation today is vastly different. In
mathematics, to collaborate over long dis-
tances is now completely routine, with
months of online communication punctu-
ated by only a few (but crucial) days of phys-
ical contact each year. Perhaps as a conse-
quence, the proportion of papers in mathe-
matics that are jointly rather than singly
authored has increased tremendously. As 
a related phenomenon, an increasing frac-
tion of papers are also interdisciplinary
rather than specialized to a single sub½eld.

Software tools have recently become avail-
able to allow easier collaboration by large
numbers of authors from across the world.
Unlike the sciences, pure mathematics in
academia has never had large laboratories
in which armies of graduate students, post-
docs, and senior researchers work on a single
goal. The technology to make such large-
scale projects possible is just now becom-
ing available. This year, for instance, by ad
hoc usage of existing tools such as blogs and
wikis, the ½rst “polymath” projects were
launched. These are massively collaborative
mathematical research projects, complete-
ly open for any interested mathematician
to drop in, make some observations on the
problem at hand, and discuss them with the
other participants. The ½rst such project
solved a signi½cant problem in combina-
torics after almost six weeks of effort and
almost a thousand small but nontrivial con-
tributions from dozens of participants.
This was a novel way to do mathematics, as
well as a novel way to locate the collabora-
tors with the right expertise and interest to
solve the problem. The project might serve
as a model to begin collaborations through
online rather than physical networking.

Online collaboration confers other unex-
pected bene½ts, too. Projects retain a fully
available online record of all discussions,
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including false starts, dead ends, and incre-
mental progress, that took place while the
problem was not yet solved, giving a much
richer, more dynamic, and more accurate
picture of how mathematical research real-
ly takes place. The cut-and-dried presenta-
tions one sees in ½nished products such as
papers and textbooks cannot do similar
justice to this process.

By taking research online, it comes to life.
One participant in an online polymath
project compared his anticipation to see
the latest developments to the suspense
one might feel while watching a tv or
movie drama. Veteran researchers are fa-
miliar with these tensions, frustrations,
and joys, but conveying these experiences
to the graduate students entering the ½eld
used to be quite dif½cult. Perhaps these
open Internet projects, with their “show,
don’t tell” nature, may succeed in doing 
so in the future.

Academic Culture

As we adopt new technology, our culture of
doing things subtly changes. In mathemat-
ics, for instance, research used to be a se-
cretive activity. One would often not dis-
cuss what one was working on before it was
ready for submission to a journal and would
give out preprints only to a select few col-
leagues before the publication process was
complete (which took months or even
years). With the rise of preprint servers
and search engines, mathematicians nowa-
days customarily put a preprint online as
soon as it is submission-ready (sometimes
even sooner). Experience has shown that
doing so greatly increases the visibility,
impact, and influence of one’s work, and
(perhaps counterintuitively) discourages
excessively competitive behavior and even
plagiarism because the time stamps given
by preprint servers can help defuse argu-
ments over precedence.

In many parts of mathematics there is now
a social expectation that one’s work should
be readily available online, and journals
have largely abandoned attempts to enforce
a monopoly on the dissemination of their
authors’ work. As a result, research devel-
opments propagate at a signi½cantly faster
speed than in previous decades.

I can imagine further cultural shifts of this
type. Currently, the actual problem-solving
process in mathematical research is usually
obscured from view until the problem has
been solved and a polished, publication-
quality draft is available. With the rise of
open collaborative projects such as poly-
math, this culture may begin to change.
(For instance, I circulated a draft of this
talk on my blog weeks in advance, both to
obtain valuable feedback and to encourage
me to continue working on the text. A few
years ago, I might have shown a draft to
only one or two trusted friends, with per-
haps a single round of revisions.)

Similarly, the advent of mathematical blogs
and other semiformal outlets for discussion
is reinforcing an existing trend in mathe-
matics in which the intuition and motiva-
tion behind a mathematical topic are em-
phasized as much as the de½nitions, theo-
rems, and proofs. In the future, some of the
more technical and specialized sub½elds of
mathematics may encounter increasing so-
cietal pressure from their peers to make
their work more accessible and transparent
to wider audiences.

In teaching mathematics, the current mod-
el is that of a nearly one-way street: the lec-
turer does almost all of the talking. Apart
from a few questions from the bolder stu-
dents, one receives feedback only days or
weeks after the class has ended, from the
assignments, evaluations, and exams the
students turn in.

With improvements in technology, students
might come to expect classes to be signi½-
cantly more interactive, both during the
“actual” class and in the online discussions

before and after. An expectation of near-
instant feedback may become the norm.

Such changes will encounter resistance
from some academics–consider the on-
going debate on whether to allow laptops
in classrooms–and many changes will not
be fully successful; we still have only a par-
tial understanding of what makes one on-
line experiment flourish and another fail.
Nevertheless, I doubt that we will keep the
status quo inde½nitely in the presence of
such technological and social changes.

Conclusion

One can draw an analogy between pre-In-
ternet academia and preindustrial manu-
facturing. Before the industrial revolution,
manufacturing was the province of individ-
ual craftspeople or secretive guilds working
painstakingly on each individual piece of
work, with each master passing down his
or her carefully hoarded insights and tricks
to just a handful of disciples. Finding paral-
lels to each of these phenomena in acade-
mia is not hard.

But after the Industrial Revolution, special-
ization and mass production became the
paradigm in manufacturing–less intimate,
surely, but vastly more ef½cient and reliable.
One might bemoan the loss of creativity
and individuality that each craftsperson ex-
hibited, but eventually, as the Industrial
Revolution matured into the modern era,
the outlets for creativity were dispersed to 
a wider group of people. Thanks to the divi-
sion of labor, design, invention, entrepre-
neurship, manufacturing, marketing, train-
ing, and management could now be per-
formed by whoever was best quali½ed to do
each task, rather than the same individual
having to handle all of them. The best prac-
tices in these areas could be adopted widely
rather than being con½ned to their origina-
tors, and a select number of followers.

Academia has not experienced change on
the scale of the Industrial Revolution since
the invention of the printing press. With
the advent of the Internet–the modern-day
analogue of the printing press, among oth-
er things–could it be revolutionized once
again?

© 2010 by Terence Tao

In the future, some of the
more technical and special-
ized sub½elds of mathemat-
ics may encounter increasing
societal pressure from their
peers to make their work
more accessible and trans-
parent to wider audiences.
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Health is making great progress in caring
for sick Rwandans, rebuilding the medical
care infrastructure, and training local peo-
ple to do vital work. I acknowledge in par-
ticular the vision and on-the-ground efforts
of my colleague and fellow inductee Dr.
Paul Farmer, the medical anthropologist
and physician who is Partners in Health’s
founding director. He has accomplished
similar gains in Haiti.

One of the most profound and lasting ways
we can serve our fellow citizens in places
where poverty and political oppression van-
quish the right to good health is through
biomedical research. The results of such
research are multiplicative–extending
bene½t that is not possible through individ-
ual contact. Basic discoveries, translation
to clinical medicine, and implementation
into urban and rural communities have
been the story line of medical advances for
decades, sparing millions from infections,
cancer, and heart disease. Much of this work
is supported by taxpayer investments in
biomedical research in this country through
the National Institutes of Health (nih), the
National Science Foundation, and other
government agencies.

President Franklin Delano Roosevelt fore-
saw the power that basic research could be-
stow on human health when on October 31,
1940, he dedicated the newly established
nih on the Bethesda campus where I am
now privileged to work: “We cannot be a
strong nation unless we are a healthy nation.
And so we must recruit not only men and
materials but also knowledge and science

1 R. M. Antiel, F. A. Curlin, K. M. James, and J. C.
Tilburt, “Physicians’ Beliefs and U.S. Health Care
Reform–A National Survey,” New England Journal
of Medicine, September 14, 2009 (epublication
ahead of print).

We can and should use 
the urgency of the current
health care discussion as an
opportunity to focus on the
role of biomedical research
and medical discovery in
laying the foundation for
better human health.

Elizabeth G. Nabel

President, Brigham & Women’s/Faulkner Hospi-
tals; former Director, National Heart, Lung, and
Blood Institute

Scienti½c and Medical Discovery–
in Service of Human Health

While we come from different back-
grounds and have different research inter-
ests, for those of us in the biological sci-
ences, we share a passion for science and a
responsibility to put intellectual contribu-
tions to humanitarian use. Our nation’s
citizens and leaders are in the midst of a vi-
tally important discussion on health care.
This debate has provided insights into who
we are as Americans and what we value.
All people deserve to be healthy. Unfortu-
nately, for many middle-class Americans
good health has become increasingly un-
affordable because of lost jobs, a lack of in-
surance, and/or insuf½cient income. My
belief, which is shared and has been articu-
lated by many in the audience, is that health
is a basic human right, and my comments
today focus on two dimensions of this dis-
cussion from the perspective of a physician-
scientist.

While issues of access, quality, and afford-
ability are complex and dif½cult to solve,
they do not negate the underlying principle
that Americans should have the ability to
enjoy good health. The intensity of our na-

tional health care debate offers the scien-
ti½c and medical community an important
opportunity.

Many of us have worked in impoverished
areas in this country and abroad. We un-
derstand the close association between
poverty, a lack of decent housing and edu-
cation, and poor health. How should we
respond? What is our duty to our fellow
citizens? A recent survey con½rms that the
vast majority of physicians consider it a
professional obligation to address societal
and health-policy issues.1 Health care pro-
fessionals, for the most part, are eager to
serve. And so these efforts, many begun by
members of this class of new Fellows, must
continue: our voices must be heard as we,
as scientists and physicians, advocate for
health as a human right. We must continue
to reach out to those in need and to those
who are most vulnerable, those whose
voices may be muffled to society’s ears.

This past summer, I had an opportunity to
witness such advocacy in rural Rwanda
when I visited the Partners in Health pro-
gram at the Rwinkwavu District Hospital.
Rwanda is a war-torn land that is now re-
building itself after decades of politically
motivated atrocities. Here is a place where
divisive acts in 1994 shredded the fabric of
a country where Tutsi, Hutu, and Twa resi-
dents once peacefully coexisted. During
the 1994 genocide, neighbor turned against
neighbor, and the country was literally
destroyed. The country’s infrastructure is
being rebuilt thanks to the vision and lead-
ership of Rwanda’s president, Paul Kagame.
Access to quality health care in Rwanda, as
in many impoverished or politically unsta-
ble regions, is far from guaranteed. But the
advocacy of organizations like Partners in
Health is making a difference, and hope
and optimism are growing.

I visited with government and health lead-
ers in Rwanda, and I was impressed by
what is being done and by the potential for
what can be done. For example, Partners in
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in the service of national strength. . . . The
ramparts we watch must be civilian in ad-
dition to military.” 2

The nih came to be during a time in which
this country was suffering, in the wake of
the Great Depression. President Roosevelt
appreciated the necessity of this investment
in research, and we can attest today that he
was correct in his vision. I am continually
inspired by the many outstanding minds
that have devoted their talents to public

service in the worlds of science and medi-
cine. A perfect embodiment of this ideal is
fellow Academy member, and my colleague
at the nih, Dr. Tony Fauci, with whom I
work closely and often on a range of policy
issues that make a mark on national and
global health.

This is a special and challenging time for
our biomedical community. We are in an-
other period of economic hardship, and the
nih was fortunate to be the recipient of a
multibillion-dollar investment from the
American Recovery and Reinvestment Act
of 2009 to create jobs and accelerate the pace
of medical discovery. We can and should
use the urgency of the current health care
discussion as an opportunity to focus on
the role of biomedical research and med-
ical discovery in laying the foundation for
better human health. This is also a time for
physicians to renew their commitment to
advocating for health as a human right.

As physicians and scientists,
we carry deep within us a
belief that health is a human
right and an understanding
that when our health system
does not adequately serve
many of our fellow Ameri-
cans we must change it.

We are optimistic that knowledge from im-
portant ½elds of nih-funded research will
contribute signi½cantly to our progress in
achieving affordable and high-quality health
care for all Americans. Research gives us the
mechanism to improve health outcomes
by developing and disseminating evidence-
based information to patients, clinicians,
and other decision-makers about which in-
terventions are most effective for which
patients under speci½c circumstances. Re-
search in the areas of health economics,
health systems, health disparities, and per-
sonalized medicine will also undoubtedly
inform the health care discussion in unique
and important ways.

As physicians and scientists, we carry deep
within us a belief that health is a human
right and an understanding that when our
health system does not adequately serve
many of our fellow Americans we must
change it. Biomedical research offers hope 
to improve vaccines, therapeutics, devices,
and health system approaches that will
bring health and security to the nation.
This health care discussion is not solely
about our nation’s health; it is also a testa-
ment to our commitment to civility and to
the protection of core human values.

© 2010 by Elizabeth G. Nabel

Ronald M. George

Chief Justice of California

The Perils of Direct Democracy:
The California Experience

I am honored to speak as a representative
of the new class of Academy members. I
would like to share some thoughts on a
matter that has been of recent and contin-
ued professional concern to me but that I
believe may be of general interest to mem-
bers of the Academy because it fundamen-
tally implicates how we govern ourselves.
This is the increasing use of the ballot ini-
tiative process available in many states to
effect constitutional and statutory changes
in the law, especially in the structure and
powers of government.

A not-too-subtle clue to my point of view
is reflected in the caption I have chosen for
these remarks: “The Perils of Direct Democ-
racy: The California Experience.” Although
two dozen states in our nation permit gov-
ernment by voter initiative, in no other state
is the practice as extreme as in California.

By the terms of its constitution, California
permits a relatively small number of peti-
tion signers–equal to at least 8 percent of
the voters in the last gubernatorial election 
–to place before the voters a proposal to
amend any aspect of our constitution. (The
½gure is only 5 percent for a proposed non-
constitutional statutory enactment.) If ap-
proved by a simple majority of those voting

2 “History of Medicine,” in Box 6, MS C 186, Eliz-
abeth Pritchard Papers, National Library of Med-
icine, Washington, D.C.
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This last constitutional amendment was
enacted on the same 2008 ballot that amend-
ed the state constitution to override the
California Supreme Court’s decision recog-
nizing the right of same-sex couples to mar-
ry. Chickens gained valuable rights in Cali-
fornia on the same day that gay men and
lesbians lost them.

Perhaps most consequential in their im-
pact on the ability of California state and
local government to function are constitu-
tional and statutory mandates and prohibi-
tions–often at cross-purposes–limiting
how elected of½cials may raise and spend
revenue. California’s lawmakers, and the
state itself, have been placed in a ½scal strait-
jacket by a steep two-thirds-vote require-
ment–imposed at the ballot box–for rais-
ing taxes. A similar supermajoritarian re-

quirement governs passage of the state bud-
get. This situation is compounded by voter
initiative measures that have imposed se-
vere restrictions upon increases in the as-
sessed value of real property that is subject
to property tax, coupled with constitution-
al requirements of speci½ed levels of ½nan-
cial support for public transportation and
public schools.

These constraints upon elected of½cials–
when combined with a lack of political will
(on the part of some) to curb spending and
(on the part of others) to raise taxes–often
make a third alternative, borrowing, the
most attractive option (at least until the
bankers say “no”).

Much of this constitutional and statutory
structure has been brought about not by
legislative fact-gathering and deliberation
but by the approval of voter initiative mea-

Frequent amendments–
coupled with the implicit
threat of more in the future 
–have rendered our state
government dysfunctional,
at least in times of severe
economic decline.

at the next election, the initiative measure
goes into effect on the following day.

The legislature (by two-thirds vote of each
house) shares with the voters the power to
place proposed constitutional amendments
before the electorate. California, however,
is unique among all American jurisdictions
in prohibiting its legislature, without ex-
press voter approval, from amending or re-
pealing even a statutory measure enacted
by the voters unless the initiative measure
itself speci½cally confers such authority
upon the legislature.

The process for amending California’s Con-
stitution thus is considerably easier than
the amendment process embodied in the
United States Constitution, under which
an amendment may be proposed either by
a vote of two-thirds of each house of Con-
gress or by a convention called on the ap-
plication of the legislatures of two-thirds
of the states. An amendment can be rati½ed
only by the legislatures of (or by conven-
tions held in) three-quarters of the states.

The relative ease with which the California
Constitution can be amended is dramatical-
ly illustrated by the frequency with which
this has occurred. Only seventeen amend-
ments to the United States Constitution (in
addition to the Bill of Rights, rati½ed in 1791)
have been adopted since that document
was rati½ed in 1788. In contrast, more than
500 amendments to the California Consti-
tution have been adopted since rati½cation
of California’s current constitution in 1879.

Former United States Supreme Court Justice
Hugo Black was known to pride himself on
carrying in his pocket a slender pamphlet
containing the federal Constitution in its
entirety. I could not emulate that practice
with California’s constitutional counterpart.

One bar leader has observed, “California’s
current constitution rivals India’s for being
the longest and most convoluted in the
world. . . . [W]ith the cumulative dross of
past voter initiatives incorporated, [it] is a
document that assures chaos.”

Initiatives have enshrined a myriad of pro-
visions into California’s constitutional
charter, including a prohibition on the use
of gill nets and a measure regulating the
con½nement of barnyard fowl in coops.

sures, often funded by special interests.
These interests are allowed under the law
to pay a bounty to signature-gatherers for
each signer. Frequent amendments–cou-
pled with the implicit threat of more in the
future–have rendered our state govern-
ment dysfunctional, at least in times of se-
vere economic decline.

Because of voter initiatives restricting the
taxing powers that the legislature may ex-
ercise, California’s tax structure is particu-
larly dependent upon fluctuating types of
revenue, giving rise to a “boom or bust”
economic cycle. The consequences this
year have been devastating to programs
that, for example, provide food to poor
children and health care for the elderly dis-
abled. This year’s ½scal crisis also has caused
the Judicial Council, which I chair, to take
the reluctant and unprecedented step of
closing all courts in our state one day a
month. That decision will enable us to off-
set approximately one-fourth of the more
than $400 million reduction imposed by
the other two branches of government on
the $4 billion budget of our court system.

The voter initiative process places addition-
al burdens upon the judicial branch. The
court over which I preside frequently is
called upon to resolve legal challenges to
voter initiatives. Needless to say, we incur
the displeasure of the voting public when,
in the course of performing our constitu-
tional duties as judges, we are compelled
to invalidate such a measure.

On occasion, we are confronted with a pre-
election lawsuit that causes us to remove an
initiative proposal from the ballot because,
by combining insuf½ciently related issues,
it violates our state constitution’s single-
subject limitation on such measures. At
other times, a voter initiative–perhaps
poorly drafted and ambiguous or faced
with a competing or “dueling” measure
that passed at the same election–requires
years of successive litigation in the courts
to ferret out its intended meaning and ulti-
mately may have to be invalidated in whole
or in part.

One thing is fairly certain, however. If a
proposal, whatever its nature, is suf½cient-
ly funded by its backers, it most likely will
obtain the requisite number of signatures
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to qualify for the ballot; if it does qualify,
the chances are good that the measure will
pass. The converse certainly is true: poorly
funded efforts, without suf½cient backing
to mount an expensive television campaign,
are highly unlikely to succeed, whatever
their merit.

This dysfunctional situation has led some
to call for the convening of a convention to
write a new constitution for California to
replace our current 1879 charter, which in
turn supplanted the original 1849 document.
Yet, although a recent poll reflects that 79

percent of Californians say the state is mov-
ing in the wrong direction, only 33 percent
believe that the state’s constitution requires
“major” changes, and approximately 60
percent are of the view that decisions made
by Californians through the initiative pro-
cess are better than those made by the leg-
islature and the governor.

Add to this mix a split among scholars con-
cerning whether a constitutional conven-
tion, if called, could be limited in the sub-
ject matter it is empowered to consider.
Some argue that a convention would be
open to every type of proposal from any
source, including social activists and spe-
cial interest groups. There also is contro-
versy over the most appropriate procedure
for selecting delegates for such a convention.

Californians may need to
consider some fundamental
reform of the voter initiative
process. Otherwise, I am con-
cerned we shall continue on a
course of dysfunctional
state government, character-
ized by a lack of accountabil-
ity on the part of our of½ce-
holders as well as the voting
public.

Edward Villella

Founding Artistic Director and Chief Executive
Of½cer, Miami City Ballet

The Art of Life

I can divide my life into two distinct peri-
ods: life before my exposure to the arts and
life after my exposure to the arts. Before
the arts, I was a feisty kid with an abundance
of physicality from the blue collar commu-
nity of Bayside, Queens. I channeled my
physicality into sandlot baseball and high
school and college varsity athletics. While
attending the New York State Maritime
College, I added to my constant need to
learn, move, and be physical a higher edu-
cation in commerce and the military. How-
ever, it wasn’t until George Balanchine in-
vited me to join his company, the New York
City Ballet, that I had my ½rst serious expo-
sure to art and a completely different kind
of physicality. What I experienced and
learned there utterly transformed my life. 
I discovered a mind-driven physicality:
dance, what Balanchine called “the poetry
of gesture.” Once that discovery crossed
my horizon and I began my sojourn as a
dancer in Balanchine’s singular world, my
life was unalterably changed, and I never
looked back.

As a dancer, I could live the Greek ideal of
a balanced life of the mind and the body.
And I had the rare privilege of working with
two of the twentieth century’s greatest cre-

A student of government might reasonably
ask: Does the voter initiative, a product of
the populist movement that reached its
high point in the early twentieth century in
the midwestern and western states, remain
a positive contribution in the form in which
it now exists in twenty-½rst-century Cali-
fornia? Or, despite its original objective–
to curtail special interests, such as the rail-
roads, that controlled the legislature of Cal-
ifornia and of some other states–has the
voter initiative become the tool of the very
types of special interests it was intended to
control, and an impediment to the effective
functioning of a true democratic process?

John Adams, who I believe never would
have supported a voter initiative process
like California’s, cautioned that “democra-
cy never lasts long . . . There is never a de-
mocracy that did not commit suicide.” The
nation’s Founding Fathers, wary of the po-
tential excesses of direct democracy, estab-
lished a republic with a carefully crafted
system of representative democracy. This
system was characterized by checks and
balances that conferred authority upon the
of½ceholders of our three branches of gov-
ernment in a manner designed to enable
them to curtail excesses engaged in by
their sister branches.

Perhaps with the dangers of direct democ-
racy in mind, Benjamin Franklin gave his
much-quoted response to a question posed
by a resident of Philadelphia after the ad-
journment of the Constitutional Conven-
tion in 1787. Asked the type of government
that had been established by the delegates,
Franklin responded, “It would be a repub-
lic, if you can keep it.” As Justice David
Souter recently observed in quoting this
exchange, Franklin “understood that a re-
public can be lost.”

At a minimum, in order to avoid such a loss,
Californians may need to consider some
fundamental reform of the voter initiative
process. Otherwise, I am concerned we
shall continue on a course of dysfunctional
state government, characterized by a lack
of accountability on the part of our of½ce-
holders as well as the voting public.

© 2010 by Ronald M. George
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ative minds: George Balanchine and Igor
Stravinsky. Their collaborations produced
masterworks, and when I had the opportu-
nity to approach these works as a dancer I
knew I was in the presence of their minds
and an articulation of their remarkable ge-
nius. That opportunity was both exhilarat-
ing and terrifying.

When Balanchine gave me the extraordi-
nary role of his and Stravinsky’s Apollo to
prepare for performance, I could not have
achieved what I did without ½rst absorbing
the wealth of information and experience
that he had to impart about his creation. In
the time-honored custom of our ½eld, pass-
ing knowledge and experience from body
to body and mind to mind, the genius con-
veyed to the neophyte his insights and
thoughts about the role. Imagine what it
was like for me as a young artist, ½lled with
an enormous desire to learn, to be the ben-
e½ciary of what the master had to teach me
about his Apollo. He provided his points of
departure, made sense of abstract gesture,
and then helped me to understand it. Dur-
ing this transmittal of knowledge, Balan-
chine demonstrated one gesture that was
completely revelatory, a gesture that both
built the characterization and de½ned the
character of Apollo. The characterization
of a choreographic master’s Greek god was
ripe with images of swooping eagles, mata-
dors, chariot drivers, soccer players, and bi-
cycle riders. This process of teaching and
learning, giving and receiving, provided me
with an artful approach to prepare for my
future roles.

As an athlete, I could lift. As a dancer, I had
to lift, but more particularly, to partner and
look after another dancer colleague. Part-
nering is an intimacy of physical conversa-
tion, a mutual exchange of dependence and
trust. Two bodies and two minds working
together as one whole.

For the past ½fty years, I have devoted my-
self to the art form of dance, particularly
classical ballet, ½rst as a dancer, then as a
teacher and artistic director. Dance has
taught me so many lessons and enriched
my life in more ways than I can ever de-
scribe; it gave me the ability to speak in 
silence, to animate movement in the most

sophisticated ways, to physicalize music,
to see the honesty of art, and to know what
is correct, the one possibility that is right.
Dance has inspired me to seek what is ideal,
what is unattainable–perfection. Dance
required me to understand human behav-
ior and develop the ability to express it the-
atrically and to express human relation-
ships in the context of historical period and
style and then to link this understanding
back to line and form. Dance showed me

how to swim in time through designated
space with gestures of integrity. Dance
taught me how to respond to the music
with a keen understanding of the intima-
cies of timing in relationship to the archi-
tecture of the score. Dance illuminated
how abstraction is an idea reduced to its
essence, and how the physical expression
of that essential idea through qualitative
entertainment can produce human plea-
sure. Dance revealed clarity by teaching me
to recognize what is not necessary and how
to be economical with gesture. Dance
taught me how to portray emotion, and in
the process I learned a way to be aware of
and help control life’s emotions. Dance
gave me discipline and formal structure,
but it also gave me the freedom and knowl-
edge to move with artistic ease, removing
all tensions in both body and mind. A good
life lesson.

Time eventually deprives us of the pleasure
of active portrayal. This inevitability, how-
ever, provides us with a different type of
pleasure and an opportunity to repay an ac-
cumulated debt. I have traveled a great dis-

tance from the position in which I started 
–that of the neophyte receiving precious
information from the master–to one ½lled
with an enormous desire to preserve that
information as authentically as possible
and to pass it on to the next generations of
dancers. Twenty-½ve years ago, this desire
coupled with my desire to repay a debt to a
genius and the teachers and mentors who
gave me a life, a life of art, led me to create
another entity, Miami City Ballet, as a vehi-
cle to continue sharing with the world what
these masters taught.

Fifty years ago, when I started my career as
a dancer, it seemed clear to me, as it still
does now, that to live with an understand-
ing of music, dance, art, elegance, and no-
bility could be a point of departure for a life
role, the art of life.

© 2010 by Edward Villella

Dance gave me the ability
to speak in silence, to ani-
mate movement in the most
sophisticated ways, to physi-
calize music, to see the hon-
esty of art, and to know what
is correct, the one possibility
that is right.
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Kent Kresa

Chairman Emeritus, Northrop Grumman 
Corporation

Space Robots Deserve More 
Respect

As you may have noticed from media re-
ports, on October 9, 2009, nasa success-
fully carried out an important research mis-
sion on the moon using a two-component
satellite named lcross (Lunar Crater Ob-
serving and Sensing Satellite). One part of
this unmanned vehicle was designed to
crash into a moon crater while the other
monitored the twenty-½ve-mile-high de-
bris plume created by the collision. The ob-
jective was to assess lunar soil for the possi-
ble existence of hydrated minerals, ice
crystals, and hydrocarbons.

I have been thinking about lcross and
nasa’s many other impressive robotic
missions in my preparations for this talk.
It occurred to me that a brief consideration
of what sort of value we place on robots
might be a good way to engage both the
arts and the sciences communities within
the Academy. Doing so would also enable
me to touch on a subject currently much
discussed: the respective roles of robotic
and human exploration activities in Amer-
ica’s future space program.

Many with a strong humanities bias see un-
manned systems as primitive and unexcit-
ing. In contrast, some in the science and
engineering community view the human
space programs envisioned by nasa as too
costly when compared to what might be
achieved with robots. Both these extreme
positions contain valid arguments as well
as misconceptions.

As an engineer, I’ll try to present the un-
manned case and leave it to others to ex-
plain manned space exploration. However, 
I won’t try to predict or influence policy
decisions. My objective today is far less am-
bitious. I simply want to encourage more
respect for robots from their skeptics.

The obstacle I face is clear if you consider
how we human beings view ourselves. Most
of us think Shakespeare’s Hamlet was on
target when he said, “What a piece of work
is a man! How noble in reason, how in½nite
in faculty.” This view of humanity has giv-
en robots a serious image problem, even
from their earliest days.

I remember that my grandfather didn’t
want to ride in an elevator that wasn’t run
by a human operator. And my father would
never trust an unmanned train. They had
their concerns about reliability and safety,
which are well resolved by now. For my
own and later generations, elevators are no
problem, and the only weak link in un-
manned trains is the inability of human
riders to remember their exit stations.

Most of us are not prepared to fly in an un-
manned airplane, however, although the
capability exists. This mode of transport
could become commonplace for our chil-
dren or grandchildren, though, as they get
comfortable with that vehicle’s safe per-
formance.

Today’s robots have transcended the sim-
ple heavy-lifting roles of elevators and
trains and even the more complex assem-
bly tasks of automated factories. They now
manage networked systems that perform
higher-level human functions like surveil-
lance, decision-making, and communica-
tion and do so with far more effectiveness
than human operators are capable of.

One thinks, for instance, of a ½ghter plane’s
½re control system that, without human as-
sistance, rapidly collects surveillance input
from the battlespace, uses gps data to gen-
erate coordinates of enemy targets, and
communicates this information by satellite
to air and ground platforms best positioned
to prosecute an attack. These higher-level
functions will increasingly be performed
by unmanned aircraft able to operate where
human pilots cannot, in battlespaces that
pose extraordinary risks or are situated at
distances exceeding human endurance 
levels.

Unmanned systems are also capable of ad
hoc adaptability: they can be recon½gured
for alternative tasks by remote program-
mers. This sophisticated technology has
only recently been available, and the level 
of adaptability is increasing as fast as
Moore’s Law has increased computer
memory.

Over the last twenty to thirty years, un-
manned systems have accomplished a siz-
able portion of the explorer’s dream. Satel-
lites have taken long-distance measure-
ments. Space probes landing on or flying by
all of the planets in our solar system have
collected information and sent it back to
analysts on Earth. The Voyager interstellar
mission and others have sent unmanned
systems beyond our solar system. Until re-
cently, however, some scientists saw these
efforts as more limited than what would

Today’s robots now man-
age networked systems that
perform higher-level human
functions like surveillance,
decision-making, and com-
munication and do so with
far more effectiveness than
human operators are capa-
ble of.
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have been achieved had human explorers,
with their superior investigative powers
and flexibility, been able to go on these
voyages.

Today, however, this picture is changing.
Greatly increased computer power, fuzzy
logic, and software advances enable engi-
neers remotely managing a telescope like
Hubble to reprogram complex observa-
tions. Similarly, robots exploring or dig-
ging samples on the surface of a planet are
sophisticated enough to adapt their ap-
proaches to unexpected circumstances.
The Martian rovers Spirit and Opportunity
come to mind. This adaptability still falls
short of human levels, but the gap is clos-
ing fast.

Other important considerations that favor
robots are cost and endurance. As one would
expect, the cost of human voyages is dra-
matically higher than for robots. A rocket
carrying human beings must launch and
transport far more weight because it must
carry a life-support system that provides all
the sustenance and protections of an Earth
environment and must support a round-
trip journey. Because unmanned systems
have such a huge design and cost advan-
tage, they become an increasingly serious
exploration alternative, particularly as their
investigative abilities move closer to those
of human beings.

At present, unmanned systems represent
the only option for deep-space exploration.
Space, like the military battlespace, pre-
sents dangers and distances that human be-
ings cannot deal with, at least not for the
foreseeable future. For example, until tech-
nology evolves, human beings cannot real-
ize nasa’s hope of exploring Jupiter’s Eu-
ropa system because it sits in the Jovian ra-
diation belt. Distances are a major impedi-
ment to human space travel if we assume
no advance over current chemical propul-
sion technology. Travel to Mars now takes
a year with current technology, four or ½ve
years to get to Jupiter, and thirty to reach
Pluto. Given the extreme dif½culty of sus-
taining life support for long-distance jour-
neys, consideration of any objective be-
yond Mars is at present out of the question.
Recruiting explorers will also become
tougher when they are being asked to travel
for several decades before coming home.

Robots face no such dif½culties, however;
they have few limits on their travel, re-
search, and reports. In fact, a robot might
even undertake the multigenerational
voyage that would be required for reaching
another solar system. Upon reaching its
destination, it would carry out its investi-
gation designed many years earlier and
communicate the results–with some com-
munication delay–to engineers on Earth.

Robots may not be Shakespeare’s “paragon
of animals,” though their resume has ex-
panded. Nor are they heroic explorers like
Columbus, Magellan, or the Apollo astro-
nauts. Still, for those of us who value a
healthy integration of the humanities and
sciences, robots are an extension of our-
selves. They represent humanity’s questing
spirit but leverage science to reach places
and see worlds that human hands will never
touch. I encourage you to join me in respect-
ing and honoring them for their exciting
discoveries, reliable expertise, and ability
to go the distance.

© 2010 by Kent Kresa
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Induction Symposium: Harvey Brooks Lecture

Science and Technology Policy Challenges and 
Opportunities for the Obama Administration
John P. Holdren
Introduction by Neal Lane

The Harvey Brooks Lecture was given at the 1947th Stated Meeting, held at Harvard University 
on October 11, 2009.
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Neal Lane

Neal Lane is Malcolm Gillis University Professor
at Rice University. He was elected a Fellow of the
American Academy of Arts and Sciences in 1994
and serves as a member of the Academy’s Council.
He cochairs the Academy’s Initiative for Science,
Engineering, and Technology.

Introduction

Harvey Brooks, the theoretical physicist
for whom this lecture is named, worked as
a scientist while also advising generations
of colleagues, political leaders, and policy-
makers. He was an original member of the
advisory committee on reactor safeguards
for the Atomic Energy Commission. He
served on the President’s Science Advisory
Committee, advising Presidents Eisenhow-
er, Kennedy, and Johnson on topics ranging
from American defense and the space pro-
gram to environmental policy and U.S. eco-
nomic competitiveness. Harvey was gener-
ous with his time when called upon for ad-
vice. I can’t remember a single incident when
I called Harvey to ask a question and he had
not already thought deeply about it or even
written a seminal paper on the subject.

Harvey served as Dean of the Division of
Engineering and Applied Sciences at Har-
vard University and created the program
on science, technology, and public policy at
the Kennedy School, a program he led for
nearly two decades. As President of the
American Academy from 1971 to 1976, Har-
vey championed landmark programs in the
humanities and in social policy, and he led
Academy initiatives that engaged partners
around the world, including scientists from
the former Soviet Union, Western Europe,
and Africa. He continued to be an active
advisor to the Academy until 2003. Harvey
passed away in May 2004 at the age of
eighty-eight.
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It is now my distinct honor to introduce my
good friend and successor in the role of Sci-
ence and Technology Advisor to the Presi-
dent, John P. Holdren. Already in his ½rst
few months on the job John is bringing a
vigorous new emphasis to the importance
of science in executive branch decision-
making. John is on leave as the Teresa and
John Heinz Professor of Environmental
Policy and Professor of Environmental Sci-
ence and Policy in the Department of Earth
and Planetary Sciences at Harvard Univer-
sity. John has also served as director of the
program on science, technology, and public
policy, the very program Harvey Brooks
founded at the Kennedy School, and he has
held appointments as director of the Woods
Hole Research Center and cochair of the
independent, bipartisan National Commis-
sion on Energy Policy. In 1995 John gave the
Nobel Peace Prize acceptance lecture on be-
half of the Pugwash Conferences on Science
and World Affairs, the international arms
control and scienti½c cooperation organiza-
tion in which he held leadership positions
for several years starting in 1982. (Members
of the Academy were instrumental in the
founding of Pugwash and for many years
the Academy was home to the U.S. Pugwash
Committee.) John has served as a key advi-
sor to the Academy as it has expanded its
science policy and energy research efforts.

During his early career John held positions
at Lockheed Missiles and Space Company–
his rocket scientist days–at the Lawrence
Livermore National Laboratory, and at Cal-
tech, as well as at the University of Califor-
nia, Berkeley. He has written extensively on
climate change, energy, nuclear arms con-
trol and nonproliferation, and science and
technology policy. He is a member of the
National Academy of Sciences and the Na-
tional Academy of Engineering, and has
been a Fellow of the American Academy
of Arts and Sciences since 1983. He is past
president of the largest scienti½c society in
the world, the American Association for
the Advancement of Science. The list of
prizes and other honors he has received is
too long to note here.

John P. Holdren

John P. Holdren is Assistant to the President 
for Science and Technology and Director of the
Of½ce of Science and Technology Policy, Executive
Of½ce of the President of the United States. He
was elected a Fellow of the American Academy
of Arts and Sciences in 1983.

Presentation

I am pleased to recognize the role that Har-
vey Brooks played in my life. He became a
mentor to me in 1970, when I was the token
youth on a National Academy of Sciences
committee on international environmental
programs. I started learning from him then
and continued learning from him until his
death in 2004. To reread now the long list
of seminal papers in science and technolo-
gy policy for which Harvey was responsible
is highly instructive. In the White House
I’m still learning things that I then discover
Harvey already knew decades ago. In this
sense I’m learning from him still.

For all of Harvey’s erudition, experience,
and distinction as a scientist, scholar, and
America’s leading practitioner and observ-
er of science and technology policy, the man
was absolutely without arrogance or affec-
tation. He invested tremendous effort in
improving the thinking and writing of his
students and colleagues, who were often
tempted to publish the densely reasoned
commentaries he produced on their drafts
and throw away the drafts themselves. Har-
vey cared deeply about science and tech-
nology, about policy, about teaching, and
about how they might intersect to make
the world a better place. I could not have
had a better mentor and better preparation
for the job in which I now ½nd myself.

John served on President Clinton’s Council
of Advisors on Science and Technology. He
was the intellectual leader, the driving force
behind many of the Council’s most impor-
tant reports during that period on such top-
ics as energy, climate change, international
cooperation, and nuclear nonproliferation.
When John spoke, President Clinton lis-
tened. As a writer, John is a master of the
sentence, and he uses his periods sparingly.
When John feels that a statement, even a
long, highly complicated one, needs to ½t
into a sentence, any attempt to talk him out
of it will be fruitless. Life is simply too short.
That said, John’s writings have had enor-
mous impact, so he does seem to know what
he’s doing. It is my great pleasure to intro-
duce John Holdren to deliver his address on
Science and Technology Policy Challenges
and Opportunities for the Obama Admin-
istration and to join the Academy in honor-
ing Harvey Brooks.

© 2010 by Neal Lane
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Harvey Brooks Lecture

What challenges and opportunities does
the Obama administration face in the area
of science and technology policy? The big-
gest opportunity arises from the circum-
stance that we now have a President of the
United States who “gets it,” a President who
understands how and why science and tech-
nology are important. He understands why
science is important for its own sake–for
the expansion of knowledge about ourselves,
our universe, and our place in it. He also un-
derstands how and why science and technol-
ogy are important for addressing the great
challenges that we face in the economy, in
the environment, in information infrastruc-
ture, in national security, in scienti½c intel-
ligence, and in so many other domains.

I sometimes hear on the street or from col-
leagues that, “Gee, the President must have
forgotten about everything except health
care reform and Afghanistan because that’s
all we’re reading about in the newspapers.”
I reply that one of the more impressive char-
acteristics of this President is that he is ful-
ly capable of focusing on more than one or
two problems at a time. In fact, I regularly
½nd him focusing on six or seven problems
at a time, and in a twenty-minute conversa-
tion with him we will cover all of them, and
I’ll discover that he’s completely up to date
on every one. 

He has demonstrated in many ways that
science and technology are a priority for
him. Science and technology were already
front and center in his campaign speeches,
and his inauguration speech had more men-
tions of science than any other inaugura-
tion speech I’m aware of. His extraordinary
speech on April 27, 2009, to the annual meet-
ing of the National Academy of Sciences
marked the ½rst time since jfk that a new
President had made the trip from the White
House to the National Academy to address
its annual meeting. In his Cairo speech in
June he made science and technology coop-
eration a major pillar of his strategy for re-
building America’s relationship with the
Muslim-majority countries of the world.
In October, when he spoke at the awards
ceremony for the National Medals of Sci-
ence and the National Medals of Technolo-
gy in the East Room of the White House–an
occasion when one might have expected
brief remarks with a few platitudes about
the importance of science and technology 
–he offered another extraordinary speech
full of speci½cs and depth.

The President’s commitment to science
and technology has also been reflected in
his appointments. An unprecedented num-
ber of members of the American Academy
of Arts and Sciences, the National Acade-
my of Sciences, the National Academy of
Engineering, and the Institute of Medicine
serve in top positions in this administration.
We have a Nobel laureate in physics leading
the Department of Energy (doe); we have
a world-class marine biologist leading the
National Oceanic and Atmospheric Admin-
istration (noaa); and we have a chief tech-
nology of½cer and a chief information of-
½cer in the White House for the ½rst time
in history.

The priority this President places on science
and technology has also been reflected in
Presidential events. Given the extraordi-
nary demands on the President’s schedule
and the wide array of topics his various ad-
visors would like him to highlight through
his participation in particular events deal-
ing with those topics, we in the Of½ce of
Science and Technology Policy have an ex-
ceptional “batting average” in the number
of events we propose on science and tech-

nology themes that the President agrees to
do. These have included numerous meet-
ings with science and math prize winners,
from middle-school students to Nobel lau-
reates; conversations with space shuttle
astronauts in orbit and on the ground after
they’ve returned; meetings with high-tech
ceos and research university presidents to
talk about innovation strategy; and meet-
ings of all kinds on science and math–edu-
cation themes, including an “astronomy
night with kids” in early October in which
the President, the First Lady, and their two
daughters spent over an hour with 150 mid-
dle-school science students from the D.C.
area, looking through telescopes set up on
the White House lawn and chatting with
astronomers and astronauts convened for
the occasion. (Figure 1 shows the President
in the Roosevelt Room in the West Wing,
surrounded by young science students and
a few members of Congress, as they all chat
with astronauts on the International Space
Station by video link.)

The priority the President places on science
and technology has also been demonstrated
in his budgets. Science got a huge boost in
the combination of the recovery package and
the ½nal fy2009 and 2010 budgets, lifting
the federal government’s investment in re-
search to its highest level ever. Total fund-
ing for science and technology in the recov-
ery package was about $100 billion, which
included not only r&d but also large invest-
ments in energy and transportation infra-
structure and in broadband.

The United States and the
world face a number of big
challenges to which science
and technology are germane.
Near the top of the list has
to be economic recovery and
growth and what science
and technology can contri-
bute in that domain.

We now have a President of
the United States who under-
stands how and why science
and technology are impor-
tant for addressing the great
challenges that we face in the
economy, in the environment,
in information infrastructure,
in national security, in scien-
ti½c intelligence, and in so
many other domains.
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I ½nd it helpful to think about my respon-
sibilities as the President’s science and tech-
nology advisor and the responsibilities of
the Of½ce of Science and Technology Poli-
cy in terms of Harvey Brooks’s famous two-
part taxonomy for science and technology
policy, dividing the issues into science and
technology for policy and policy for science
and technology. 

In the ½rst category, my principal responsi-
bility is to provide the President with inde-
pendent advice about the scienti½c and
technological dimensions of every issue on
his plate: everything from the role of science
and technology in the economy, to h1n1
flu, to the rati½cation of the Comprehen-
sive Nuclear Test Ban Treaty, to energy and
climate, and much more. Huge expertise in
science and technology is available to the
President from all across the executive
branch–in dod, doe, nasa, nih,

noaa, the U.S. Geological Survey (usgs),
the Department of Agriculture, the Nation-
al Institute of Standards and Technology
(nist), the National Science Foundation
(nsf), and so on–but the function of his
personal science and technology advisor is
to make sure that the President is connect-
ed to this expertise when he needs it and

that he can get a judgment independent of
the agenda of any particular agency if that’s
what he needs.

The second category into which my respon-
sibilities fall is policy for science and tech-
nology, a good part of which consists of at-
tention to the funding of science and tech-
nology in and through the relevant Execu-
tive Branch agencies. For example, the Di-
rector of omb and I jointly write a letter
each year to the heads of the agencies with
science and technology missions, inform-
ing them of the priorities that the President
would like to see reflected in their agencies’
budget submissions. The omb and ostp

staffs then work closely together with each
other and the agencies to reconcile those
initial budget submissions with the overall
goals, priorities, and constraints with which
the Administration is dealing. Also in the
domain of policy for science and technolo-
gy, ostp has signi½cant responsibilities for
advancing science, technology, engineering,
and mathematics (stem) education, for
coordinating science and technology initia-
tives that involve multiple agencies, for pro-
viding guidance on scienti½c-integrity is-
sues, and more. 

Given this breadth of responsibilities, the
operation is surprisingly small. I have a staff
of about sixty, a budget of about $7 million
a year, and four Senate-con½rmed associate
directors: one for science, one for technol-
ogy (who is also the Chief Technology Of-
½cer for the Executive Branch), one for en-
vironment, and one for national security
and international affairs. Many of our tech-
nical staff are detailees from the Executive
Branch agencies that have substantial sci-
ence and technology missions; we currently
have detailees from nsf, nasa, noaa,
nist, doe, and dod. 

Our clout quite clearly comes not from the
size of our staff or the size of our budget,
which are tiny as the Executive Branch goes,
but from our access to the President, from
our statutory roles, and from the fact that
everybody answers our phone calls. On the
last point, it really is a wonderful thing about

having these science and technology respon-
sibilities in the White House that everybody
–not only throughout the federal govern-
ment but everybody throughout the science
and technology community–answers when
we call saying the President needs to know
more about X, what information can you
provide? People not only take the call, but
they deliver the goods, almost without fail
and usually within about 24 hours. Our ef-
forts to cover our broad science and tech-
nology policy responsibilities are also aided
by the National Science and Technology
Council (nstc), a body that ostp man-
ages and that the President chairs in name
but I chair in practice. It is populated by
deputy and undersecretaries from s&t-

rich cabinet departments and the adminis-
trators of such agencies as nsf, nasa,

Clean energy can be the
Sputnik of the Obama gen-
eration–the issue that will
energize, inspire, and mobi-
lize many of our youth to
become interested in science,
engineering, and math.

Figure 1
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noaa, nist, and usgs. The nstc deals
with the coordination, cooperation, and
communication among all these Executive
Branch entities on all issues in science and
technology that are interagency in character.

Finally, ostp and I receive a lot of help in
discharging our responsibilities from the
President’s Council of Advisors on Science
and Technology–pcast–which I had the
privilege of serving on when Neal Lane
and, before him, Jack Gibbons were the sci-
ence advisors to President Clinton. pcast

comprises a set of distinguished scientists,
technologists, and innovators who keep
their day jobs and advise the White House
on s&t issues on a part-time basis, provid-
ing an additional mechanism for reaching
out into the wider science and technology
community. The current pcast has three
cochairs–Eric Lander, Harold Varmus, and
I–and twenty-one members altogether.
Sixteen of these are members of the Ameri-
can Academy and/or one or more of the
National Academies (of science, engineer-
ing, or medicine).

The United States and the world face a
number of big challenges to which science
and technology are germane. Near the top of
the list has to be economic recovery and growth
and, more speci½cally, what science and
technology can contribute in that domain–
new products, new businesses, new jobs,
the basis for future economic growth. Many
types of technology will be involved: bio-
tech, nanotech (and the increasingly cele-

brated intersection of the two), info tech,
green tech, and other kinds of tech proba-
bly not yet invented. 

Health care is a challenge both because it is
costing too much and because it is deliver-
ing too little. The search for better outcomes
at lower cost must entail not only improve-
ment in biomedical science and technology
per se but also more creative use of informa-
tion technology in the health-care domain.
For example, the digitization of health-care
records can be the source of big savings and
fewer errors.

The challenges in energy and climate change
are also large. How do we reduce our over-
dependence on imported oil? How do we
reduce both conventional and heat-trap-
ping pollutants? We need no less than a
transformation of the domestic and global
energy system if we are to avoid a cata-
strophic degree of climate change. The
good news here is that clean energy can be
the Sputnik of the Obama generation–the
issue that will energize, inspire, and mo-
bilize many of our youth to become inter-
ested in science, engineering, and math. In
addition to boosting the level of climate-
science research, the President remains
committed to ½nding $150 billion over ten
years for clean energy and energy ef½cien-
cy. We have established arpa-e, the energy
version of the Defense Advanced Research
Projects Agency, as well as new Energy Inno-
vation Hubs and Energy Frontier Research
Centers.

Other resource and environmental challenges in-
clude water, agriculture, toxins, and adap-
tation to the degree of climate change we
cannot avoid. In addition to transforming
the energy system, we will need to transform
land-use practices. We face a huge challenge
in reconciling the growing and competing
demands on land and water for food, ½ber,
biofuels, and ecosystem services. Maintain-
ing the ecological integrity and productivity
of the oceans is similarly a huge challenge.

National and homeland security challenges in-
clude scienti½c intelligence, cybersecurity,
power-grid security, and reducing the risks
from nuclear and biological weapons. Sci-
ence and technology have large roles to play
in addressing all of these.

Of course, not just the security challenges
but all of the others have international di-
mensions, and I and ostp are much preoc-
cupied with those aspects, as is the President.
How can we deploy science and technology
to help with poverty eradication, economic
development, reduced population growth,
and the combating of preventable and pan-
demic diseases? What are the internation-
al prerequisites for protecting the atmo-
sphere and the oceans? What must coun-
tries do together to prevent the further pro-
liferation of nuclear and biological weap-
ons? International cooperation in science
and technology for addressing these chal-
lenges is a domain in which Harvey Brooks
made major contributions, and we contin-
ue to bene½t from his insights in this d0-
main today.

Actually attaining the potential bene½ts
of science and technology in meeting the
practical challenges I have mentioned re-
quires continuing attention to what I like
to call “the cross-cutting science-and-tech-
nology foundations of success.” These in-
clude the capacities and ½nancial health of
the institutions that conduct most of our
fundamental research–our great research
universities and public and private labora-
tories; our success with stem education,
from preschool to grad school and life-
long; and the capabilities and robustness
of our information, communications,
transportation, and energy infrastruc-
tures. 

Also important in this cross-cutting, foun-
dational category are our capabilities in
space. These relate, after all, not only to the

National and homeland
security challenges include
scienti½c intelligence, cyber-
security, power-grid security,
and reducing the risks from
nuclear and biological weap-
ons. Science and technology
have large roles to play in
addressing all of these.

How can we deploy science
and technology to help with
poverty eradication, econom-
ic development, reduced
population growth, and the
combating of preventable 
and pandemic diseases? 

Harvey Brooks Lecture
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grand adventure of exploration and discov-
ery in space, although to think about it in
that way is always fun; they relate also to
the economic functions of space activities 
–for example, in communications and geo-
positioning–as well as for intelligence, na-
tional security, and Earth observation. 

Yet another cross-cutting category is the
machinery of international cooperation in
science and technology, which often en-
ables us to achieve advances sooner and at
lower cost than when working alone, as
well as facilitating the propagation of in-
sights and technologies through which the
world as a whole can better address com-
mon challenges, such as climate change.

The last of the cross-cutting underpinnings
of success I will mention is a somewhat bu-
reaucratic category I call “supporting insti-
tutional processes and guidelines”–those
affecting, e.g., intellectual property, export
controls, bioethics, scienti½c integrity, open-
ness in government, visas, and more. These
issues generally attract less public atten-
tion than the others, but getting them right
is crucial. The Obama Administration has
given them considerable attention and been
rewarded with some important progress
on many of them. I’m particularly pleased
about what we’ve been able to accomplish
on stem-cell research guidelines, open gov-
ernment, and streamlining the Visa Mantis
procedures applicable to visiting science
and technology students and researchers.

While we have made a good deal of prog-
ress on the science-and-technology issues
on the President’s agenda in the roughly nine
months he has been in of½ce, there is plen-
ty more to do. Some of the agenda going
forward is reflected in a set of explicit and
very ambitious goals the President has set.

For example, he has announced a goal of
raising the sum of public and private invest-
ments in research and development (r&d)
in this country to more than 3 percent of
gross domestic product (gdp), higher than
this proportion was even at the height of
the space race in the late 1960s. He has also
committed us to doubling, over the space
of a decade, the budgets for the National
Science Foundation, the doe Of½ce of Sci-
ence, and the laboratories of the National
Institute of Standards and Technology. He
has proposed to make permanent the re-
search and experimentation tax credit,
which currently must be reauthorized a year
or two at a time (and is always in danger of
not getting reauthorized at all). And in the
supremely important domain of stem ed-
ucation, the President has said we must lift
the performance of American kids on sci-
ence and math tests from the middle of the
international pack to the top, and that we
want the United States to be ½rst in the world
once more in the proportion of our young
people graduating from college.

It can be no surprise that the biggest obsta-
cle to meeting these ambitious goals is the
constraint on the federal budget going for-
ward that arises from the huge de½cit this
Administration inherited and the spending
levels that have accompanied two wars and
the recovery package that was needed to
keep the worst recession of modern times
from turning into another Great Depression.
Figure 2 shows the budget projections the
Administration presented with its fy2010
budget request to Congress. It doesn’t take
a Ph.D. in economics to notice that the
budget for nondefense discretionary
spending–the category from which all
nondefense r&d spending by the federal
government must come–is essentially flat
in real terms out through 2014.

The President has said that to succeed in
this challenging environment we will need
“all hands on deck.” What he means by
that is the science and technology commu-
nity must work together–with new levels
of commitment, communication, and co-
operation–across the branches and levels
of government; across the public, private,
academic, and ngo sectors; and across na-
tions. That is what we will need to get the
job done, and that is exactly what Harvey
Brooks would have said if he were alive to
comment on this situation today.

© 2010 by John P. Holdren

Figure 2

I’m particularly pleased
about what we’ve been able
to accomplish on stem-cell
research guidelines, open
government, and stream-
lining the Visa Mantis pro-
cedures applicable to visit-
ing science and technology
students and researchers. 
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Induction Symposium

On the Future of Energy
Steven E. Koonin, John W. Rowe, Paul L. Joskow, and John Doerr
Richard A. Meserve, Moderator

This panel discussion was given at the 1947th Stated Meeting, held at Harvard University on October 11, 2009.
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Richard A. Meserve

Richard A. Meserve is President of the Carnegie
Institution for Science. He was elected to the Amer-
ican Academy of Arts and Sciences in 1994 and
serves as a member of the Academy’s Council and
Trust. He also serves on the advisory committee
of the Academy’s Global Nuclear Future Initiative.
He was recently appointed to the U.S. Department
of Energy’s Blue Ribbon Commission on America’s
Nuclear Future.

The study of issues relating to energy has
been an important and long-standing part of
the American Academy’s work. Fifty years
ago the Academy’s journal Dædalus pub-
lished an issue that is widely credited with
establishing an intellectual framework for
the then fledgling ½eld of nuclear studies.
In fact, President Kennedy referred to that
issue as the bible on arms control. Today
the Academy continues that tradition with
a multipronged initiative on The Global
Nuclear Future. This project is generating an
integrated set of policy recommendations
for balancing the growing global demand
for civilian nuclear power with the need to
strengthen the regime for safety, security,
and nonproliferation. This week the Acad-
emy published volume one of a two-volume
special issue of Dædalus on the global nuclear
future. We hope that it will be as influential
and groundbreaking as its predecessor.

North America and Central America at Night, 2001

Today’s panel will discuss the even broader
topic of the global energy future. As Presi-
dent Obama has stated, the choices we need

to make to deal with our energy needs will
play a signi½cant role in determining future
prosperity and the overall quality of life
around the globe. But we face many dif½cult
challenges in connection with energy. Ener-
gy is the foundation for economic and so-

Energy is the foundation 
for economic and social well-
being, and we must somehow
satisfy the growing demand
for energy around the world
in the years ahead.
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cial well-being, and we must somehow sat-
isfy the growing demand for energy around
the world in the years ahead. The problem
arises from the fact that much of the demand
for energy is and will be satis½ed by fossil
fuels. For example, 85 percent of the energy
produced in the United States is derived
from fossil fuels. The harsh reality is that
the use of fossil fuels, at least in the manner
we use them today, is not sustainable. The
growing concentration of the resulting green-
house gases threatens the planet. We face the
need to transition to an entirely new energy
infrastructure.

Energy issues are also tightly connected to
national and economic security. This is most
obvious in the case of petroleum. We have
near total reliance on petroleum to meet
transportation needs around the world, but
much of the world’s supply comes from po-
litically unstable areas through vulnerable
supply chains. Energy policy is thus connect-
ed not only to environmental concerns but
to a cluster of dif½cult security challenges.
The problem is made even more complicat-
ed by the fact that our energy infrastructure
is large and permeates every aspect of our
lives. To transform that system will be a
dif½cult and hugely expensive undertaking.
Signi½cant change will take time, require
vast amounts of money, and demand sus-
tained effort in a period in which we must
confront many other challenges. And the
change must occur across the entire globe
if we are to make headway on the climate
problem.

In short, our energy problem is both hugely
important and nearly impossibly dif½cult.
In today’s panel we will hear from four dis-
tinguished Fellows of the Academy, each
with special expertise and a unique vantage
point to help us understand our energy fu-
ture. I hope they will help us de½ne a path
to resolve the complicated set of issues that
surrounds energy.

The ½rst speaker is Steven Koonin, Under
Secretary for Science in the U.S. Department
of Energy (doe). Steve is a theoretical phy-
sicist. He was the provost at Caltech and
more recently was the chief scientist for bp.
At doe Steve oversees the single largest
source of support for basic research in the
physical sciences in the United States. He has
been a member of the Academy since 1991.

Our second speaker is John Rowe, Chairman
and Chief Executive Of½cer of the Chicago-
based Exelon Corporation. Exelon is the na-
tion’s largest electric utility and the largest
operator of nuclear power plants in the Unit-
ed States. John serves on the advisory com-
mittee of the Academy’s project on The
Global Nuclear Future and was inducted
into the Academy yesterday.

Paul Joskow, President of the Alfred P. Sloan
Foundation, will speak next. Paul has been a
Fellow of the Academy since 1991. He is on
leave from his position as the Elizabeth and
James Killian Professor of Economics and
Management at mit, where he has served
on the faculty since 1972, including eight
years as the director of the mit Center for
Energy and Environmental Policy Research.
Today he leads one of the nation’s preemi-
nent foundations supporting science policy,
education, and workplace issues.

Our ½nal panelist is John Doerr. John is a
Partner in the Silicon Valley venture capital
½rm Kleiner Perkins Cau½eld & Byers. John
has provided support for the creation and
growth of numerous companies, ½rst in in-
formation technology and more recently in
green technology. He is an expert on carbon
trading and has brought that expertise to
his role as a member of the President’s Eco-
nomic Recovery Advisory Board. John was
inducted into the Academy yesterday.

Steven E. Koonin

Steven E. Koonin is Under Secretary for Science in
the U.S. Department of Energy. He was elected
a Fellow of the American Academy of Arts and
Sciences in 1991.

The United States is faced with two ener-
gy problems, largely separable. The ½rst is
associated with energy security, with pro-
viding a stable and economic flow of liquid
hydrocarbons to power transport. Urgency
in addressing this problem is driven by eco-
nomics. We are sending roughly $700 mil-

lion a day offshore for oil imports. In re-
sponse to this challenge the administration
has set a goal of reducing oil imports or re-
ducing oil consumption by 3.5 million bar-
rels a day, which is roughly the amount that
we import from the Middle East and Vene-
zuela each day and is about 25 percent of
what we use to run our automobiles every
day.

The second challenge we face is greenhouse
gas emissions. We need to reduce the threat
to the climate system by reducing our emis-
sions. This is mostly about stationary sourc-
es generating electrical power and provid-
ing heat. The urgency here is driven by the
cumulative nature of the CO2 concentration

The United States is faced
with two energy problems.
The ½rst is associated with
energy security. The second
is greenhouse gas emissions.

Energy policy is connected
not only to environmental
concerns but to a cluster of
dif½cult security challenges.
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in the atmosphere. It is also driven by the
need to take geopolitical leadership in ad-
dressing this problem, by the great build-
out of infrastructure that will happen in the
next several decades in the developing world,
and also by the need to rebuild the U.S. ener-
gy infrastructure, which we need to do at the
same time as creating jobs. This implies a
major and reasonably rapid transformation
of the ways in which we produce, transmit,
store, and use energy in this country.

So what do we do about this? I like to joke
that governments can pretty much do any-
thing they want as long as they don’t vio-
late the laws of physics and as long as they
have the political and economic capital to
pay for the changes. The question is really
one of identifying the optimal path. We get
to do this only once, and so we should do it
right. Anyone who studies the situation re-
alizes that we need to ½lter technologies ac-
cording to their economics, their readiness,
and their ability to impact at scale. When
we apply these considerations to transport,
we realize that the ½rst step we need to take
is to increase the ef½ciency standards of au-
tomobiles. cafe (corporate average fuel
economy) standards are set to increase from
27 miles per gallon to 35 miles per gallon,
and we need to do much better than that.
Fortunately, signi½cant technical headroom
remains for improving the internal com-
bustion engine before we have to start
thinking about alternative ways of power-
ing automobiles, and we need to capitalize
on that.

The effort to improve cafe standards needs
to be supplemented by a gradual electri½ca-
tion of the transport system, a move from
ordinary automobiles to hybrids to plug-in
hybrids and eventually to battery electric
vehicles. The pace of that transformation
and the end point will be driven by how well
we do in battery technologies. Given the
systems nature of energy, if we are to get to
full electri½cation of transport we will need
to worry about where that extra electricity

will come from. That is a nontrivial problem.
Finally, we need to be rapidly pursuing ad-
vanced biofuels. The intersection between
biology and energy holds great possibility,
and we need to capitalize on that both in
research and deployment.

To address the second problem, greenhouse
gases, we need to start with ef½ciency in the
end use. Appliance standards are important.
So is building ef½ciency. Roughly half of the
world’s energy gets used in buildings. We
have the technologies now to make build-
ings much more ef½cient. We simply need
to stimulate their deployment. Also impor-
tant is to set a price on greenhouse gas emis-
sions, particularly carbon dioxide. That
price needs to be predictable, it needs to be
long-term, it needs to be material, it needs
to be high enough to induce change, and it
needs to be universal. When we set a signi½-
cant carbon price in this country, we will
see a shift from coal-½red power to gas, of
which the United States now has signi½cant
resources, recently expanded as a result of
technologies developed in the private sector
to tap into shale gas and tight gas. We will
also see a deployment of wind. Perhaps by
2030 roughly 20 percent of electricity gen-
eration will be from wind. To get beyond
that, however, we will need to deal with is-
sues of intermittency and transmission.

Fission has to be a signi½cant part of the
country’s energy future if we are going to
address greenhouse gases with reasonable
economics and at scale. Finally, we need to
develop, demonstrate, and deploy carbon
capture and storage. Fifty percent of the
country’s electricity now comes from coal.
We can’t instantly rebuild all of those plants,
so we need to ½gure out a way to capture
the carbon from existing plants, and newly
built plants need to have carbon capture
and storage built in. Lest you think that the
country has abandoned coal, you should
know that about 15 gigawatts of coal capac-
ity are in the permitting or construction
process, and many more plants have been
announced. We also need to improve the
electrical grid in order to integrate inter-
mittent renewables, ef½ciently match sup-
ply and demand, and ensure robustness of
the grid against catastrophic failure.

Those of us who aspire to transform the en-
ergy system are both informed and some-
what sobered by the history of the U.S. en-
ergy supply (see Figure 1). At the time of
the Civil War most of the country’s energy
came from wood. As the Industrial Revolu-
tion set in, coal became important. The
mobility revolution of the early- to mid-
twentieth century made oil important. Gas
occupies an increasingly important wedge
of the country’s energy pro½le in the mid-
dle of the century, and nuclear forms a smal-
ler wedge in the last three or four decades,
followed by a tiny wedge for renewables
beyond hydropower (namely, wind and so-
lar). The good news is that energy technol-
ogies do change. They change in response
to technology, economics, and politics.

The bad news is that they change slowly,
on a decade scale at least. Compared with
the evolution of energy technology, it tech-
nologies change far more rapidly. Consider
that in less than one decade personal music
and video technology went from cds and
tapes to predominantly mp3s and flash
memory (see Figure 2).

So energy is different from other spheres in
which we have seen great technical evolu-
tion. Clearly, we cannot continue with busi-
ness as usual and make the kinds of trans-
formations we expect in the energy system.
We need to ½nd the right path to accelerate
development and deployment. We need to
put all the players together–including aca-
demia, the national labs, and the private
sector–much more intimately than we have
before. Doing so poses many challenges,
however. For example, the universities shy
away from signi½cant commercial involve-
ment. Ownership of intellectual property is
often a source of tension. Businesses must
seek differential advantage if they are to be
successful, but government cannot grant
such advantages. The scale of capital re-
quired for meaningful energy demonstra-

We have the technologies now
to make buildings much more
ef½cient. We simply need to
stimulate their deployment.

The ½rst step we need to take
is to increase the ef½ciency
standards of automobiles.
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tion projects makes it dif½cult for any one
player to move along the learning curve.

All of the players we need to get together
have conceptions of their roles that are hard
to change but indeed have to change if en-
ergy innovation is to proceed at the pace we
need it to. We in the Department of Energy
are pursuing a variety of programs to stim-
ulate energy innovation. Among these are

the Energy Frontier Research Centers that
are focused on basic science and technology;
the Advanced Research Projects Agency-
Energy (arpa-e), which will nimbly fund
high risk, high payoff concepts; and the
energy innovation Hubs that would bring
together diverse players across multiyear,
directed research programs from basic re-
search to demonstration. Signi½cant
amounts of stimulus and base program

funding are going into innovation in di-
verse areas, including vehicle technologies,
manufacturing, carbon capture and stor-
age, renewables, and modernization of the
electric grid. We are making tangible prog-
ress in energy innovation.

Technical innovation alone is not going to
lead to the jobs that are the other dimen-
sion we need to be addressing. Many ener-
gy technologies developed in the United
States in past decades, including photo-
voltaics, automobile ef½ciency, batteries,
electricity transmission, power electronics,

and nuclear, are now dominated by other
countries. To capture all of the jobs that
will stem from energy innovation, we have
to reverse the U.S. decline in manufactur-
ing and again make this country a favored
venue for production. Since 2000, about
six million jobs have been lost in the manu-
facturing sector, a 30 percent decrease. If
we are going to reverse that trend, many
nontechnical issues need to be addressed,
such as labor costs, health care costs, and
regulatory and tax regimes. If we do not ad-
dress those issues, the United States will
not realize the full bene½ts of whatever
technical innovation we can achieve in the
next many years.

Figure 1

Figure 2

Fission has to be a signi½cant
part of the country’s energy
future if we are going to ad-
dress greenhouse gases with
reasonable economics and
at scale.

Energy technologies change slowly

IT technologies change rapidly
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John W. Rowe is Chairman and Chief Executive
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a Fellow of the American Academy of Arts and
Sciences in 2009 and serves on the advisory com-
mittee of the Academy’s Global Nuclear Future
Initiative. He was recently appointed to the U.S.
Department of Energy’s Blue Ribbon Commis-
sion on America’s Nuclear Future.

What do we really know about energy in
the future, and what do we not know? I sup-
pose the most important single thing we
know is that the amount of energy around
will be about the same as it has always been.
The laws of conservation of energy and the
doxology we used to sing in the Methodist
church where I grew up are about the same.
We know that certain policy parameters are
pretty well determined. It is important that
we become less dependent for our energy
needs in the United States on certain por-
tions of the world, and in parallel it is im-
portant that our remaining dependence be
organized in ways that are safer than they
are today.

We know that it is important that we ad-
dress the climate challenge but also and in-
creasingly that we plan to cope with our
failures in addressing it. We know that the
economics of energy remain vital to all of
our other social and economic objectives.
We also know quite a bit about the sources
of energy that give us opportunities to meet
these policy objectives. We know the op-
portunities for greater ef½ciency are vast.
We know that natural gas will dominate the
economic supply of low-carbon energy for
at least a decade, perhaps several. We know
that just over the horizon of a century or so

the direct uses of solar energy must become
a better, even larger portion of our energy
supply.

We actually know quite a lot.

But we also don’t know a vast number of
important things. We don’t know what will
go along with all of that natural gas and that
ultimate solar hope or expectation. We don’t
know what bridges will follow the natural
gas bridge to a lower carbon future. These
are things about which we have opinions,
and the opinions vary greatly. What we do
know is that in the past when we have picked
choices within these areas we have often
been wrong. My company runs the nation’s
largest fleet of nuclear reactors, and I can
say with an almost straight face that I have
never met a nuclear plant I didn’t like. I grew
up on a farm in Wisconsin and had to tend
the windmill; so I’ve almost never met a
windmill I did like either. But I wouldn’t
submit that that’s much of a guide for ener-
gy policy.

We know that new nuclear plants today are
a dif½cult economic bet because foreseeable
prices for natural gas will trump nuclear
again and again and again. We know that
wind needs a sibling, nuclear or coal or
natural gas, to back it up. We know we have
often been wrong. Resources for the Future
conducted a poll about a year-and-a-half
ago, slightly before the recession trauma-
tized American opinions on nearly every-
thing. In that poll the majority of Americans
appeared to believe that the climate chal-
lenge was real and that the United States
should do something about it. However, the
majority of Americans don’t like to think

of a carbon tax, because they know that costs
them money, and they don’t really like the
idea of cap-and-trade, because they rightly
think that will cost them money. But they
were quite fond of renewable portfolio
standards, because they assume these will
cost only me money.

We at Exelon have done a great deal of work
on the climate issue. We have something
we call Exelon 2020, a plan to reduce, off-
set, or otherwise neutralize our entire car-
bon footprint by 2020 (details are available
on our corporate website). We actually can
do it, largely because of our seventeen nu-
clear reactors. And we can do it without
building a new nuclear plant. Instead we
will do it with a mix of energy ef½ciency,
natural gas, wind, and offsets and by up-
grading our existing nuclear fleet. In devel-
oping Exelon 2020, we looked at the relative
cost of all sorts of measures in terms of dol-
lars per ton of avoided carbon dioxide. Not
surprisingly, we found that some forms of
conservation are nearly free. What we don’t
know is why people aren’t doing them any-
way.

We were able to cut energy consumption in
our home of½ce by 50 percent, more or less
economically, but we know we can’t do that
in most of our buildings. We know that nat-
ural gas trumps most other choices for a
long time. We just don’t know how long.
We know that upgrades in our nuclear plants
are relatively cheap. For the ½rst time this
year in our analyses wind became cheaper
than new nuclear–not because the new
nuclear became more expensive but be-
cause the gas we assume backs up the wind
became so much cheaper. But the real issue
is that wind now costs $50–$90 per ton of
offset CO2 , depending on where the wind
is. New nuclear is somewhere around $70
a ton, coal with carbon sequestration is in
the hundreds for a new plant, and solar is
even higher. This makes a big difference.

It is important that we be-
come less dependent for our
energy needs in the United
States on certain portions 
of the world, and that our
remaining dependence be
organized in ways that are
safer than they are today.

Natural gas will dominate
the economic supply of low-
carbon energy for at least a
decade, perhaps several.
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California is relying heavily on renewable
portfolio standards. I have heard estimates
of $150–$180 per ton as the price of these
standards. In electricity terms that amounts
to an increase of $0.15–$0.18 per kilowatt-
hour. California can’t afford it, and no oth-
er state would contemplate affording it.

Congress is grappling with the American
Clean Energy and Security Act of 2009 (com-
monly known as Waxman-Markey), a bill
that will probably cost $15–$20 per ton; yet
it passed in the House by only seven votes
after John Holdren, Rahm Emanuel, and
the President of the United States himself
applied all the muscle they could put be-
hind it. But we simply must have cap-and-
trade or a carbon tax. We simply must put
the costs of CO2 and other greenhouse gas-
es into the marketplace precisely because
none of us is smart enough to build that
bridge between our natural gas- and coal-
and nuclear-driven present and our solar-
driven hope. Not a one of us can get it right.
To those who argue that “we have one
chance and we must get it right,” I respond
with deep respect that I hope they are wrong,
because we are unlikely to get it right. We
have a number of self-correcting chances,
and we must build a framework of policy
and markets that allows us to adapt, that
forces us to adapt, that demands that we
innovate, that rewards the innovation, and
that makes possible structures we can’t fully
see today.

This is why Exelon has been working on cap-
and-trade systems for most of the past de-
cade. This is why I spend too much of my
time in Washington on my knees lobbying.
This is why we pulled out of the U.S. Cham-
ber of Commerce, a relatively trivial act that
got more attention than anything construc-
tive we have done. We simply must build a
system that allows us to react on a rational
basis, that incents us to deal with the climate
issue in the lowest-cost way, and that recog-
nizes the great imperfections in our knowl-
edge of the gaps between today’s economic
and political realities and the enduring musts
of physics and geology.

Paul L. Joskow

Paul L. Joskow is President of the Alfred P. Sloan
Foundation and Elizabeth and James Killian
Professor of Economics and Management at the
Massachusetts Institute of Technology (on leave).
He was elected a Fellow of the American Academy
of Arts and Sciences in 1991.

Many of our energy policies were formed
during the ½rst and second oil shocks of the
1970s. But a lot has changed since then, and
our energy policies need to change, too. The
energy intensity of the U.S. economy has
declined dramatically since 1970, and eco-
nomic performance, whether measured by
gross domestic product (gdp) growth or
productivity growth or inflation, is much
less susceptible to oil price shocks than was
the case during the oil price shocks of the
1970s. The utilization of energy per real dol-
lar of gdp had declined by over 50 percent
through 2007 and is likely to continue to
decline in the future even if no new policies
are adopted.

Many factors have led to this signi½cant in-
crease in the energy ef½ciency of the U.S.
economy. The structure of the U.S. econo-
my has changed dramatically, and techno-
logical changes in the production and use
of energy have played an important role.
Regulatory initiatives aimed at increasing
end-use energy ef½ciency have also played
a role, as have higher energy prices. The re-
lationship between gdp growth and growth
in energy use has also changed. The elastic-
ity of energy consumption with respect to
gdp (that is, how much energy use increas-
es if gdp growth increases 10 percent) has
declined signi½cantly in the past ½fty years.
In the 1960s it was 0.9 (meaning that if the

gdp grew 10 percent, energy use grew 9 per-
cent). During the 1970s elasticity declined to
0.45. During the 1980s when energy prices
were really high, it declined to 0.25. During
the 1990s when energy prices fell, it climbed
back to 0.4, but between 2000 and 2007 it
fell to 0.15. That means a 10 percent increase
in gdp growth now leads to only a 1.5 per-
cent increase in energy use.

So the relationship between changes in eco-
nomic activity measured in a number of
different ways and changes in energy use,
while still important, has declined signi½-
cantly in the last thirty-½ve years. Energy
still plays an important role in the economy,
but that role has declined and will continue
to decline in the future. Numerous studies
by economists have tried to relate various
measures of economic performance to en-
ergy price shocks subsequent to the two oil

price shocks of the 1970s, and the measured
impacts have repeatedly been shown to be
relatively small. This has implications for
energy security policies and our views about
the economic signi½cance of imports of oil
from other countries. 

If you have been in the energy business for
a while, you know that predicting the future
is a prescription for going broke. But the
best estimates that I rely on suggest that
with the energy policies currently on the
books–including the new energy policies
introduced in the last few years–U.S. ener-
gy consumption will increase slowly over
the next twenty years, perhaps by 0.5 per-
cent per year (using the Obama adminis-
tration’s forecast for economic growth). U.S.
petroleum consumption probably peaked
in 2006. Indeed, petroleum consumption
in the aggregate for the member countries
of the Organisation for Economic Co-oper-

Global oil demand will 
continue to rise over the
next twenty-½ve years, a 
rise that is primarily attrib-
utable to growth in develop-
ing countries.
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ation and Development probably peaked in
2006. My expectations for little growth in
annual U.S. petroleum consumption for the
next couple of decades can be explained by
mandated improvements in the energy
ef½ciency of passenger cars and light and
heavy trucks, which will gradually increase
the energy ef½ciency of the stock of vehi-
cles on the road, the growth in the use of
biofuels, and the stabilization in miles driv-
en per passenger vehicle. U.S. petroleum
imports from countries outside of North
America have almost certainly peaked as
well under best-case oil price assumptions.
U.S. CO2 emissions will be roughly flat over
the next twenty-½ve years absent new green-
house gas emissions mitigation policies.
That is the good news.

The bad news is that the situation is differ-
ent in many of the other developed coun-
tries, which import much more of their en-
ergy, and in most of the developing coun-
tries. Global oil demand will continue to rise
over the next twenty-½ve years, a rise that
is primarily attributable to growth in devel-
oping countries. Oil prices are likely to con-
tinue to rise, possibly doubling over the
next twenty years in real terms, although
technological developments in extraction
from existing ½elds and in the identi½cation
and extraction of oil from deep water de-
posits may reduce that price trend. Global
oil exports will become increasingly con-
centrated from countries in unstable areas
of the world, the Persian Gulf and Africa in
particular, as production in other produc-
ing regions such as Mexico, the North Sea,
Latin America, or at least net exports from
these areas, decline as well. This suggests

that while the impact of oil price shocks on
the U.S. economy may have declined signi½-
cantly, the probability that supply disruptions
and price shocks will occur may have in-
creased signi½cantly. Finally, flat CO2 emis-
sions are not nearly good enough for the
United States if widely accepted global tar-
gets for containing the rise in average glob-
al temperatures are to be met. To meet these
goals and the balance between the distri-
butional and political issues that arise in
negotiations between developed and de-
veloping countries, we are looking for re-
ductions of 80 percent by 2050 for the Unit-
ed States and countries like Canada, Aus-
tralia, Japan, and the eu, something no-
where close to being flat.

Much of the thinking about energy security
was also formed during the 1970s and has
not adapted to changes in the relationships
between energy use (and energy imports)
and the performance of the U.S. economy
and those of other oil-importing countries.
Every president since Richard Nixon has
articulated some form of a U.S. “energy in-
dependence” goal. “Energy independence”
should be read as something like “ending
oil imports” or “ending oil imports from
unstable areas of the world.” The goal has
never been achieved, and it never will be,
and it is not really a good idea from an eco-
nomic or an environmental perspective to
try to make it happen. Conceptualizing en-
ergy security issues with a metaphor built
around “U.S. dependence on imported oil”
that is produced in insecure areas of the
world–read the Persian Gulf–is mislead-
ing. Yet this metaphor continues to play a
big role in U.S. energy policy. The United
States itself actually imports relatively little
oil from the Persian Gulf. The United States
is the largest producer as well as the largest
consumer of energy in the world, but our
largest trading partner, accounting for 60
percent of the oil we import, is Canada.
Mexico is also a big oil trading partner. And
Canada accounts for essentially all of the
natural gas we import. Persian Gulf coun-
tries account for only about 3.5 percent of
U.S. energy consumption and 10 percent of
U.S. oil consumption. Our allies in Europe
and Asia import much more of their energy
from that region of the world than does the
United States.

But these facts are irrelevant. They reflect
1970s thinking. The oil market is one big
integrated international pool where prices
are typically quite well arbitraged across
delivery locations. The trading patterns
that we see reflect differences in transpor-
tation costs. It is not a shock that we im-
port oil from Canada, Mexico, Venezuela,
and from western Africa and that Japan and
China and countries in Europe import oil
from Russia, North Africa, and the Middle
East. These are the trading patterns that
minimize transportation costs. The effects
of an oil supply disruption, whether it is
from a disaster in some country or from
cartel behavior, adversely impact all oil-im-
porting countries regardless of where each
speci½c barrel of oil they import happens
to come from because global oil prices will
rise in response to an oil supply disruption
wherever it happens to occur. All oil-im-
porting countries are affected by reduced
supplies and higher prices, though the ef-
fects on economic activity will vary from
one country to the next depending on the
importance of imported oil in their econo-
mies. The picture of the United States be-
ing targeted by one or more oil-producing
countries and having to absorb the entire
supply hit reflects a deep misunderstanding
about how oil markets work today and, one
hopes, will continue to work in the future.

This suggests that energy security issues
are global issues. A global problem requires
global solutions, and other countries need
to and must bear more of the burden of se-
curing oil supplies in the future than they
have in the past.

The recent presidential campaign featured
debates about the desirability of promoting
renewable technologies like windmills and/
or “domestic” nuclear power (most urani-

Much of the thinking about
energy security has not adapt-
ed to changes in the relation-
ships between energy use (and
energy imports) and the per-
formance of the U.S. econo-
my and those of other oil-
importing countries.

Energy security issues are
global issues . . . other coun-
tries need to and must bear
more of the burden of secur-
ing oil supplies in the future
than they have in the past.
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um used in the U.S. nuclear power industry
in now imported by the way). These tech-
nologies produce electricity. However, the
United States consumes essentially no oil
to produce electricity. That wasn’t true in
the 1970s, when nearly 20 percent of the
electricity was produced with oil. This sug-
gests that promoting wind, nuclear, and
other technologies that produce electricity
provides no direct energy security bene½ts
because they would displace coal and natu-
ral gas produced in North America. They
don’t directly displace imports of foreign
oil. The primary short-run argument for
promoting renewable energy and nuclear
power is to reduce carbon dioxide emissions
–not to promote energy security goals. In
the longer run the role of these technolo-
gies in the energy security story must work
through the transportation sector, where
70 percent of the oil is consumed in the
United States. The future of transportation
will have to include electric vehicles, includ-
ing hybrids, the expansion of environmen-
tally acceptable biofuels, increases in vehi-
cle energy ef½ciency, and perhaps even in-
creased use of compressed natural gas if
natural gas prices stay low and if we want
to reduce oil imports.

Technological change has had important
effects on energy production and use and
must continue to do so if we are even to
come close to achieving greenhouse gas re-
duction goals consistent with our econom-
ic performance goals. The revolution going
on in the natural gas supply business in the
United States, a revolution that is likely to
spread to Europe and Asia, is a good exam-
ple of how technological innovation is mak-
ing large, new domestic (and Canadian)
supplies of natural gas, the least carbon-in-
tensive fossil fuel, available at relatively
low prices. A combination of technological
developments in horizontal drilling and
hydraulic fracturing is making gas trapped
in deep shale deposits, gas that we always
knew was there but thought was too costly
to extract, available at relatively low prices.
Developments like these promote all of our
economic and environmental goals. They
make energy less expensive, they keep en-
ergy prices low, they use domestic and Can-
adian resources, they promote economic
growth, they are partially the result of a

more competitive natural gas sector, they
reflect the bene½ts of decentralized tech-
nological innovations developed and de-
ployed by the private sector, and they reduce
environmental damage from energy use.

Many commentators argue that we need
the equivalent of the Apollo program to
develop new energy technologies that meet
economic and environmental goals. I think
that the Apollo program, which calls to
mind government spending on selected
large-scale technological innovation pro-
grams focused on speci½c technologies
chosen by the federal government, is the
wrong metaphor for technological change
that will promote the widely accepted eco-
nomic, energy security, and environmental

goals that I have discussed. There is enor-
mous uncertainty about future energy de-
mand, the attributes of future energy sup-
ply technologies, prices, the rate and direc-
tion of technological change, and other at-
tributes of the energy system and its role in
the economy. Getting locked into what ap-
pears to be “the solution” to mitigate CO2
emissions or reduce imports of foreign oil
would be a big mistake. Creating an incen-
tive structure that aligns policy goals with
the incentives of consumers, producers,
equipment suppliers, and those who ½nance
them is critical for good policy outcomes.
The most important incentive-compatible
policy to put in place is the implementation
of appropriate prices on greenhouse gas
emissions. The prices placed on greenhouse
gas emissions will end up being much high-
er than what is anticipated by the American
Clean Energy and Security Act of 2009 (Wax-

man-Markey) that is currently moving
through Congress if its ambitious 2050
ghg emissions reduction goals are to be
met. We want those charges to flow through
naturally into energy prices and to allow
producers of energy and consumers of en-
ergy to respond in ways that make them bet-
ter off when they face these prices. Whether
the mechanism used to place appropriate
prices on greenhouse gas emissions is emis-
sions taxes or a cap-and-trade really doesn’t
matter much in the grander scheme of
things, though it is a lively focus of debate
among some economists. In my view, for
those of us interested in policies that place
appropriate prices on greenhouse gas emis-
sions, the debate among economists about
whether it should be a tax or a cap-and-trade
system or some hybrid mechanism is not
very important (it is like arguing about how
many angels are on the head of a pin), and
the apparent disagreements among econo-
mists is being used by some interest groups
as a rationale for opposing any policies that
place prices on greenhouse gas emissions.
What matters is getting a price on green-
house gas emissions to stimulate the de-
centralized incentives that on the demand,
supply, and innovation side will lead to the
identi½cation of a portfolio of competing
technological options to reduce our reliance
on fossil fuels and to reduce the emission
of greenhouse gases into the atmosphere.

The government’s record on picking win-
ners in energy technology is pretty bad. Coal
gasi½cation: not too good. The Clinch Riv-
er Breeder Reactor Project: not too good.
Nuclear waste storage: $20 billion down the
drain. And the government played almost
no role in the identi½cation or deployment
of the two technologies that have been most
fundamental in spurring development of
North American natural gas resources. If
we are going to bet on the future, let’s not
have the Apollo program on our mind. In-
stead, let’s focus on getting the incentives
right. That means making it much more
costly to emit greenhouse gases and to al-
low the decentralized entrepreneurial spirit
and the decentralized interest of consum-
ers in saving money to motivate efforts to
½nd the best, the most innovative, and the
most economical solutions to these prob-
lems.

Technological change has had
important effects on energy
production and use and must
continue to do so if we are
even to come close to achiev-
ing greenhouse gas reduction
goals consistent with our eco-
nomic performance goals.

Induction Symposium
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John Doerr

John Doerr is a Partner at Kleiner Perkins Cau½eld
& Byers. He was elected a Fellow of the American
Academy of Arts and Sciences in 2009.

We have heard many times that America
confronts three interrelated crises: an eco-
nomic crisis, a climate crisis, and an energy
security crisis. My message is that we face a
fourth, a competitiveness crisis. At stake is
our worldwide standing in the next great
global industry: green technology. Fifty
years ago America won the space race with
the Soviet Union. Today we are in an “Earth
race” for the future of the planet and an en-
ergy race for the future of America’s stand-
ing in the world.

I was inducted into the Academy yesterday.
When I received word of this honor, I was
quite sure they had made a mistake because
I am not a distinguished thinker or a scien-
tist or an artist or performer. In fact, I am an
engineer and a partner at the venture capi-
tal ½rm Kleiner Perkins Cau½eld & Byers.
We work for the country’s great colleges
and universities. We get funds from their
endowments, and we invest those monies
in the risky plans of unproven entrepreneurs
who would never qualify for a bank loan.
We are not ½nancial engineers. Some would
say we are investing in sub-sub-prime op-
portunities. But it turns out these entrepre-
neurs end up building real businesses with
lots of jobs–in the case of my partnership
since the mid-1970s, over 500 companies
and 400,000 U.S. jobs. The companies in-
clude the likes of Genentech, which pio-
neered an entirely new industry, and Google,
which changed the way we search. So my
perspective is that of the entrepreneur and
the innovator.

How far behind are we in this energy race?
Did you know that the United States is home
to only two of the top ten solar photovolta-
ic producers worldwide, only one of the top
ten wind providers worldwide, and only
one of the top ten advanced battery makers
worldwide? Only four of the top thirty
companies worldwide in these green tech-
nologies are headquartered in the United
States. Yet we use a lot of these products,
and we use a lot of energy. At this point in
the race for the next great global industry,
we are not winning. That fact should worry
all of us a lot. If we lose our advantage in
technologies that were invented and pio-
neered here, it will cost us dearly.

So who is on track to win this race? China.
China’s commitment to green technologies
is staggering. China is on track to deploy
120 gigawatts of wind by 2020. That is more
than four times the cumulative U.S. wind
deployment over the past thirty years. It is
the equivalent of 250 coal-½red power plants.
China is investing in energy stimulus on a
scale that is six times the U.S. investment
from our stimulus package. And China is
deploying high-speed rail at a pace and scale
that are almost hard to imagine.

Can we possibly catch up? I think we can,
but only through the power of good old
homegrown American entrepreneurs and
innovations and the right policies and the
power of private capital markets. More
money flows through private markets in a
day than through all the governments of
the world in a year. Never underestimate
the power of entrepreneurs. They do more
than anyone thinks possible with less than
anyone thinks possible.

All the work that these entrepreneurs are
doing will fail unless we get one thing real-
ly right. I have recently spent time in Wash-

ington, D.C., to advocate for comprehensive
forward-looking energy and climate-change
legislation. This legislation must have four
key components. First, it must put a price
on carbon. By putting a price on carbon we
will unleash the investment of worldwide
capital markets. We need that capital. The
market needs a long-term price signal. We
need the equivalent of what the Netscape
initial public offering was for the world’s
Internet entrepreneurs. Putting a price on
carbon will rally entrepreneurs, innovators,
investors, policy-makers, and business
leaders to get about this important business.

Second, we need to get the rules and regu-
lations for our utilities right to drive ef½cien-
cy, to drive renewable portfolio investments,
and to get a national uni½ed smart grid.
Third, we need ef½ciency standards. Ameri-
ca should have the most fuel-ef½cient cars
and the most energy-ef½cient buildings in
the world. The only way to get there is
through standards and incentives. Fourth,
we must get serious about funding r&d&d

(the second D is deployment) at scale. En-
ergy is a $1 trillion component of our econ-
omy; yet, in 2008 the federal investment in
energy research was about $1.8 billion. This
is shameful.

We know these kinds of policies can work.
We know innovation can work. It is already
working in other countries around the
world. Denmark has a smaller population
than Missouri, Tennessee, or Michigan. In
1970 they put in place policies to encourage
a low-carbon, independent energy future.
These policies led to the start of their wind
industry, which today supplies a third of all
windmills in the world. In 2008, Denmark’s
technology exports were $10 billion, and
their unemployment rate was under 3 per-
cent.

Only four of the top thirty
companies worldwide in
green technologies are 
headquartered in the
United States.

We need to get the rules and
regulations for our utilities
right to drive ef½ciency, to
drive renewable portfolio
investments, and to get a
national uni½ed smart grid.

On the Future of Energy
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Fifteen years ago Web browsers did not ex-
ist. The very idea of Internet point and click
that we now take for granted hadn’t been
invented. We had no Internet at our ½nger-
tips, no e-commerce, no search engines.
Today these things have transformed our
lives. Now, imagine a world in which Micro-
soft was a German company; Apple was
Japanese; Google, eBay, and Yahoo were all
Chinese-headquartered companies; and
only Amazon was American. That is the path
today with respect to our nation’s prosperi-
ty and worldwide leadership if we don’t ad-
dress the looming clean energy competitive-
ness crisis. Today’s Internet was created in
about ½fteen years and is a $1 trillion econ-
omy that 1.2 billion people around the world
access. Energy is a $6 trillion economy with
4 billion users of electricity around the
world, and usage is doubling every twenty
years or so. It is the “mother” of all markets,
the largest economic opportunity of the
twenty-½rst century. For the United States
to lead in this future we need the right poli-
cies, we need the right incentives, and we
need the right kind of innovation. Our com-
petitors around the world have woken up.
We need to do the same with forward-look-
ing comprehensive climate and energy leg-
islation, or we will be buying our future
from them.

Discussion

Richard Meserve:

Steve, Paul Joskow pointed out that the gov-
ernment does not have a good track record
when it tries to select winning technologies,
and John Doerr questioned whether we have
the right policies in place to move forward
appropriately in the area of energy technol-
ogy. How is the Department of Energy con-
fronting these issues?

Steven Koonin:

First, as the representative of the govern-
ment, I’ll just note that about eight months
ago the government changed, so I’m not
sure I have to defend what the government
did over the last decade or so!

I ½nd myself much in agreement with Paul
Joskow and John Rowe, and I’m disappoint-
ed if I gave a different impression. I certain-
ly didn’t mean to imply that the govern-
ment is good at or should be picking win-
ners and losers. A level playing ½eld, a uni-
versal price on carbon, and low-carbon
portfolio standards are probably the best
way to go about tackling the greenhouse
gas problem. That said, the slightly differ-
ent points of view held by an economist
and a technologist are worth highlighting.

Paul argues that if we just set a price on car-
bon the market will take care of everything
else. Perhaps. As a technologist I have some
appreciation for the state of play of various
technologies and the potential for their evo-
lution and deployment. I think we can make
reasonable projections, at least on a ten- or
twenty-year time scale, of what is going to
happen, particularly given the long time
scales for energy. Roughly six years is need-
ed to put a major power plant or re½nery
into the ground from the time you say go,
whereas you can probably deploy a soft-
ware build in six days. So the time scales
are very different.

Paul Joskow:

Putting an appropriate price on CO2 emis-
sions and emissions of other greenhouse
gases is not the only policy we need, but it
is the most important policy. We will need
supplementary policies, too, but the guid-
ing principle, if the focus is on greenhouse
gas mitigation, is to ½nd the most economi-
cal options for reducing greenhouse gases.
We will have to make some guesses as to
what those options will be. But by putting a
price on CO2 emissions we will inevitably
lead both consumers and producers, as well
as companies that ½nance innovation, to
look for the most pro½table and least costly
solutions. 

We ought to be focusing on the low-cost
options ½rst, moving our way up the curve,
doing more r&d on some of the higher-
cost options to bring their costs down, and
providing flexibility for new ideas from
both the demand and supply sides to enter
the market and make contributions to miti-

gation rather than trying to constrain them
by deciding what is and what isn’t in a re-
newable energy portfolio standard. If nu-
clear power is as carbon free as wind ener-
gy, then why shouldn’t it be part of the re-
newable energy portfolio standard? Why
shouldn’t it get the same treatment as oth-
er renewables? I know the answer is poli-
tics, but from an economic perspective it
makes no sense.

John Doerr: 

I do think there is good reason to treat nu-
clear separate from other renewables. Enor-
mous capital is required to build these
plants, and much legislative underbrush
needs to be cleared so we can streamline
their siting. To have nuclear competing
against all the other renewables for those
incentives could sop up all the incentives
we have to offer.

John Rowe:

Ideally we would have a legal structure that
provides a framework of property rights and
trading rules that make an ef½cient market-
place respond to a set of social needs. The
challenge in energy is that the patchwork
of legal interventions in the marketplace
really doesn’t constitute a framework. The
effect is more like a group of rifle shots go-
ing off throughout the market. One major
correction to this would be a cap-and-trade
or carbon tax or other carbon-pricing
measure.

Nuclear is challenging because it doesn’t
take three or four years to make a nuclear
plant; it takes eight. They come in about $6
billion clumps. They’re all pigs in the python.

Putting an appropriate price
on CO2 emissions and emis-
sions of other greenhouse
gases is not the only policy
we need, but it is the most
important policy.

Induction Symposium
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Devising a market structure to deal with
the interplay between different kinds of re-
newable technologies and nuclear is dif½cult
because the more you do of one in the short
run the less economical the other is in the
longer run. And in the case of nuclear, any-
thing you get correct now won’t come into
play for a decade. Unfortunately, we are not
good yet at ½nding a way to use policies to
frame a market that is informative and has
healthy feedback mechanisms instead of a
relatively self-destructive feedback mecha-
nism.

John Doerr:

We have just gone through what I hope is
the worst economic crisis of our lives and
what is perhaps the second worst in our na-
tion’s history. The energy choices we are
going to make will be made in light of our
Great Recession, which means that prefer-
ence will be given to generating a lot of jobs
really fast. Some observers have argued
that a jobless recovery and another year of
high unemployment would pose the gravest
threat to the nation’s and administration’s
agenda. Why not, as some really smart peo-
ple have observed, put the million-and-a-
half out-of-work construction workers to
work retro½tting America’s homes, which
emit twice as much greenhouse gas as the
entire light-vehicle transportation fleet?
The energy savings would be abundant,

and we would create a new American in-
dustry, an offshoot of the home-building
industry. Over the course of a decade or
two we should assess and, as needed, retro-
½t 100 million American homes. In fact,
we probably can’t get to our climate goals
if we don’t do this.

Paul Joskow:

The American public has not been adequate-
ly prepared for the sudden onslaught of
carbon legislation. The level of discussion,
even among well-educated people in the
United States, over the last ½ve years has
been quite different than in Europe and
Japan, where these issues are still being dis-
cussed. This is creating a challenge for
politicians. To meet the goal of 80 percent
reduction by 2050, energy prices will have

to go up, and nobody wants to tell the truth
about that. Waxman-Markey and some of
the other bills are designed to hide the ball
or to delay the rise in energy prices. This is
unfortunate because it will lead to much
more inef½cient programs. Energy prices
need to rise for two reasons. First, we want
to give consumers incentives to adopt ener-
gy-ef½cient technologies. Second, the tech-
nologies for reducing greenhouse gas emis-
sions are going to cost some money, and

eventually someone has to pay. The govern-
ment can’t pay for all of it forever. Until we
bite the bullet and educate the public about
the costs as well as the long-term bene½ts
of controlling greenhouse gas emissions,
we are going to have dif½culty passing the
legislation that will get us on a path toward
a least-cost solution to these problems. 

© 2010 by Richard A. Meserve, Steven E.
Koonin, John W. Rowe, Paul L. Joskow, and
John Doerr, respectively

Until we bite the bullet and
educate the public about the
costs as well as the long-term
bene½ts of controlling green-
house gas emissions, we are
going to have dif½culty pass-
ing the legislation that will
get us on a path toward a
least-cost solution to these
problems.

Devising a market structure
to deal with the interplay
between different kinds of
renewable technologies and
nuclear is dif½cult because
the more you do of one in
the short run the less eco-
nomical the other is in the
longer run.

On the Future of Energy
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1. Alan Thomas (University of Chicago Press), Alice Kaplan ’09 (Yale University), and Robert von Hallberg ’09 (University of Chicago)

2. John Seely Brown ’09 (University of Southern California) and William Gerberding ’09 (University of Washington)

3. James Truman ’09 (Howard Hughes Medical Institute) and Scott Edwards ’09 (Harvard University)

4. David Agard ’09 (University of California, San Francisco) and Karen Strier ’09 (University of Wisconsin-Madison)

5. Maria Klawe ’09 (Harvey Mudd College) and Michael Sipser ’09 (MIT)

6. Academy Councilor David Sabatini ’80 (New York University School of Medicine) and Lelio Orci ’09 (University of Geneva Medical School)
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7. J. Harvie Wilkinson III ’09 (United States Court of Appeals, Fourth Circuit), Academy Councilor Linda Greenhouse ’94 (Yale Law School), 
and Academy Librarian Robert C. Post ’93 (Yale Law School)

8. Dan Slobin ’09 (University of California, Berkeley) and James Wertsch ’09 (Washington University in St. Louis)

9. Mahlon DeLong ’09 (Emory University) and Steven Louie ’09 (University of California, Berkeley)

10. Emmylou Harris ’09 (Nashville, Tennessee) and Academy Trust Member Warren Hellman ’05 (Hellman & Friedman)

11. Naomi Halas ’09 (Rice University) and Donald Worster ’09 (University of Kansas)

12. John Doerr ’09 (Kleiner Perkins Caufield & Byers) and Academy Trust Member Kenneth Wallach ’07 (Central National-Gottesman)
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16. Andrew Meltzoff  ’09 (University of Washington), William Gerberding ’09 (University of Washington), and Nancy Kanwisher ’09 
(Massachusetts Institute of Technology)

17. Academy President Emilio Bizzi ’80 (Massachusetts Institute of Technology) and Academy Librarian Robert C. Post ’93 (Yale Law School)

18. Robert Birgeneau ’87 (University of California, Berkeley) and Academy Councilor Robert A. Alberty ’68 (Massachusetts Institute of Technology)
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Academy Workshop

From December 13 to 15, 2009, government of½cials and policy
experts from sixteen countries gathered in Abu Dhabi–capital of
the United Arab Emirates (uae)–to discuss the political, techni-
cal, and nonproliferation considerations related to the global and
regional expansion of nuclear power. The Academy organized the
three-day meeting on Nuclear Power in the Middle East as part of its
initiative on the Global Nuclear Future. The project, led by Steven
E. Miller (Harvard University) and Scott D. Sagan (Stanford Uni-
versity), is working to identify, re½ne, and promote measures that
will limit the safety, security, and proliferation risks associated with
the anticipated global expansion of nuclear power.

More than a dozen nations in the Middle East have expressed in-
terest in nuclear power, and the plans for the uae are among the
most advanced in the region. Importantly, however, the uae has
voluntarily undertaken not to pursue proliferation-sensitive tech-
nologies (uranium enrichment and reprocessing for plutonium)
that could provide a pathway to nuclear weapons. Instead, the coun-
try is choosing to rely on the international market for these services.

The participants in the Abu Dhabi meeting brought a diverse range
of expertise and experience in nuclear program development, reg-
ulation, and nonproliferation and disarmament efforts to the dis-
cussions. The meeting included ambassadors and other senior of-
½cials from the United Nations Of½ce of Disarmament Affairs, the
International Atomic Energy Agency (iaea), the League of Arab
States, and the Arab Atomic Energy Agency, as well as high-ranking
representatives from various national governments and think tanks.
The attendees came from Algeria, Brazil, China, Egypt, Finland, Iran,

Italy, Malaysia, Norway, the Philippines, Sweden, Switzerland,
Tunisia, Turkey, the uae, and the United States.

U.S. Ambassador to the uae Richard Olson, in his opening re-
marks, discussed the bilateral nuclear cooperation pact between
the uae and the United States. The agreement “establishes a ½rm
foundation for mutually bene½cial cooperation in civil nuclear en-
ergy,” Olson said. “It incorporates the uae’s commitment to re-
nounce any intention to develop domestic enrichment and repro-
cessing capabilities in favor of long-term commitments to obtain
nuclear fuel from reliable and responsible international suppliers.
. . . More broadly, [the agreement] is a tangible expression of the
United States’ desire to cooperate with states in the Middle East
and around the world that want to develop nuclear power peace-
fully and in a manner consistent with the highest nonproliferation,
safety, and security standards.”

Ambassador Hamad Al Kaabi, the uae Permanent Representative
to the iaea, noting that energy demand in the uae is projected to
triple between 2007 and 2020, remarked that his government is as-
piring to satisfy the country’s long-term energy needs with nuclear
power. “Nuclear power is a viable option for us,” he said. “Our gov-
ernment has adopted policy principles such as transparency, coop-
eration with the iaea, and high standards of safety that we are us-
ing to develop the infrastructure for a domestic nuclear industry.”

Over the course of the meeting, the participants discussed a num-
ber of complex issues, including how best to manage the spread of
nuclear power and the emerging nuclear order, as well as how to

Nuclear Power in the Middle East

Academy CEO Leslie Berlowitz, High Representative for Disarmament
Affairs Sergio Duarte (United Nations), and UAE Permanent Represen-
tative to the IAEA Hamad Al Kaabi

Project Coleader Scott D. Sagan (Stanford University), Ambassador to 
the UAE Richard Olson (U.S. Department of State), and Project Coleader
Steven E. Miller (Harvard University)
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strengthen the nuclear nonproliferation regime. They also consid-
ered the priorities for the May 2010 Review Conference for the
Nuclear Nonproliferation Treaty (npt)–the international agree-
ment that serves as a cornerstone of the regime. 

Many of the conference participants expressed their support for the
Academy’s project on the Global Nuclear Future and their pleasure
in having had an opportunity to meet and discuss issues of common
interest with such a diverse group of colleagues, many of whom were
meeting each other for the ½rst time.

The Academy is planning a follow-up meeting in New York during
the npt Review Conference and another international meeting in
Southeast Asia in late 2010. Prospects for strengthening the non-
proliferation regime depend largely on the willingness of the non-
nuclear-weapons states (including the nuclear power aspirants
among them) to support and implement reform efforts. To gauge
the prospects for improving the nuclear nonproliferation regime
and to assess its adequacy for the future, it is essential to under-
stand the preferences and interests of the nuclear have-nots and to
appreciate their concerns and the solutions that are acceptable to
them. The Academy will convene experts and policy-makers from
non-nuclear-weapons states in Southeast Asia, including coun-
tries pursuing nuclear energy programs, to consider the regional
implications of nuclear power programs and to incorporate their
views into a new strategy for strengthening the nonproliferation
regime. The Initiative will advance this work by engaging with
asean (Association of Southeast Asian Nations) and utilizing
the relationships built with influential experts and of½cials in

those countries, including Noramly Bin Muslim (Chairman, Mal-
aysian Atomic Energy Licensing Board) and Jayantha Dhanapala
(President, Pugwash Conferences on Science and World Affairs).
The Academy hopes to promote a dialogue between the nuclear
haves and have-nots and craft solutions that are local and region-
speci½c.

More information about the Global Nuclear Future Initiative is
available on the Academy’s website at http://www.amacad.org/
projects/globalNuclear.aspx.  

Conference participants (left to right):
Minister Counsellor Mostefa Zegh-
lache (Embassy of Algeria to the UAE);
Director of Disarmament Affairs
Khaled Shamaa (Ministry of Foreign
Affairs of Egypt), Director of Multilat-
eral Relations Wael Al-Assad (League
of Arab States), Professor of Political
Science Saideh Lotfian (University of
Tehran), Secretary General Paolo Cot-
ta-Ramusino (Pugwash Conferences
on Science and World Affairs), High
Representative for Disarmament Af-
fairs Sergio Duarte (United Nations),
Senior Research Fellow Sverre Lod-
gaard (Norwegian Institute for Inter-
national Affairs), and Chairman Rolf
Ekéus (Stockholm International 
Peace Research Institute)

Saideh Lotfian (University of Tehran, Iran) and Mustafa Kibaroglu
(Bilkent University, Turkey)

Academy Workshop
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Three of the nation’s leading private foundations have awarded
grants totaling more than $1.6 million to the American Academy
in support of its initiative on the Global Nuclear Future. 

Grants from Carnegie Corporation of New York, the William and
Flora Hewlett Foundation, and the Alfred P. Sloan Foundation
will advance the Academy’s efforts to convene experts from the
research, engineering, industry, academic, and policy communities
to ½nd and promote ways of minimizing the potential security risks
posed by the expansion of nuclear energy. 

“We are grateful to Carnegie Corporation of New York, the William
and Flora Hewlett Foundation, and the Alfred P. Sloan Foundation
for partnering with the Academy to address one of the great chal-
lenges of our time,” said Chief Executive Of½cer Leslie Berlowitz.
“With more than ½ve decades of experience working on nuclear
arms control and energy security issues, and relying on a broad
consortium of institutions and individuals, the American Acade-
my is in a special position to contribute valuable ideas and policy
advice in this area.” 

While the world will rely on many sources to meet growing energy
demand and to address concerns about climate change, nuclear
power is the only energy source that both avoids carbon emissions
and is technologically mature enough for large-scale deployment
in a relatively short time frame, according to the project’s Codirec-
tors Steven E. Miller (Harvard University) and Scott D. Sagan
(Stanford University).

The initiative is working to develop pragmatic recommendations
for global nuclear growth that reduce the probability that a terror-
ist group could steal or acquire nuclear material from a nuclear fa-
cility; diminish the likelihood that new nuclear states will retain
and reprocess spent fuel materials, which could facilitate their de-
velopment of nuclear weapons; limit the number of states with
uranium enrichment facilities; increase the focus of the nuclear
industry on nonproliferation and security concerns; and strength-
en the international Nonproliferation Treaty regime.

By bringing together constituencies in the United States and abroad
that historically have not communicated with each other–from
government policy-makers to the heads of nongovernmental organ-
izations, from nuclear engineers to industry leaders, from social sci-
entists to nonproliferation experts–the Academy’s project seeks to
contribute to a new global architecture for the nuclear future, ac-
counting for new players, varying interests, and changing realities. 

The Global Nuclear Future Initiative is led by Fellows Steven E.
Miller and Scott D. Sagan, with research coordinator Thomas
Isaacs (Stanford University and Lawrence Livermore National
Laboratory) and senior advisor and Fellow Robert Rosner (Uni-
versity of Chicago). Academy Fellows John W. Rowe (Exelon Cor-
poration), Richard A. Meserve (Carnegie Institution for Science),
and Albert Carnesale (University of California, Los Angeles) are
among the expert members of the project’s advisory committee.

For more about the Academy’s Initiative on the Global Nuclear Fu-
ture, see http://www.amacad.org/projects/globalNuclear1.aspx.  

Global Nuclear Future Project Receives $1.6 Million in Funding

Academy Funding

Hellman Fellowship in Science and Technology Policy

Hellman Fellow Kimberly Durniak, Warren Hellman, Chris Hellman, and
Hellman Fellows Dorit Zuk and John Randell

The Hellman Fellowship in Science and Technology Policy, estab-
lished by the Hellman Family Foundation in 2007, encourages
scholarship in science policy. Hellman Fellows work with senior
scientists and policy experts on critical national and international
policy issues related to science, engineering, and technology. 

On October 10, 2009, Hellman Fellows Dorit Zuk, Kimberly Dur-
niak, and John Randell met with Warren and Chris Hellman. They
described their experiences as Hellman Fellows and the impact of
the fellowship on their careers.

“The Hellman Fellowship has given me an opportunity to work on
a broad range of research projects,” said Durniak. “It has been es-
pecially gratifying to work on studies that are dealing with science
funding and energy policy because of their impact on America’s
competitiveness in a global society.”  

The Academy is grateful to the Hellman Family Foundation and to
Warren Hellman for establishing the Hellman Fellowship in Science
and Technology Policy.  
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Projects and Studies Update
At a morning brie½ng for new members, held on October 10, 2009, leaders of Academy projects and studies presented
updates on their work. 

Initiative for Science, 
Engineering, and Technology

Neal Lane

Neal Lane is Malcolm Gillis University Professor
at Rice University. He was elected to the Ameri-
can Academy of Arts and Sciences in 1994 and
serves as a member of the Academy’s Council.

The Academy’s Initiative for Science, En-
gineering, and Technology includes several
current and emerging projects, such as Al-
ternative Models for the Federal Funding
of Science, whose ARISE: Advancing Research 
In Science and Engineering study was released
in 2008. ARISE, like many Academy efforts,
is concerned with understanding and offer-
ing solutions for current problems in high-
er education. Another example is the Sci-
ence in the Liberal Arts Curriculum project
directed by Jerrold Meinwald of Cornell
University and John Hildebrand of the Uni-
versity of Arizona. They are investigating
questions such as: What do we think uni-
versity students really ought to learn about
science? What science content should be
taught in the liberal arts curriculum? What
are the existing goals for this curriculum?
Are they appropriate? Are they being met?
Provosts, deans, and academic leaders from
across the country have been invited to con-
tribute to this project, which will result in a
collection of case studies that should help
us better understand what’s going on, how
effective it is, and what we might do better
in the future. The outcomes and conclusions
of the study will soon be shared with the
larger community.

A third project, Scientists’ Understanding
of the Public, aims to consider the obverse
of something we often talk about: the pub-
lic’s understanding of science. If researchers
are to do their work and have it properly
impact society, scientists, engineers, and
technical professionals must understand
those impacts and how people think about
and respond to new developments in sci-
ence, engineering, and technology. This
project will present a series of case studies
contributed by a cross-disciplinary and
cross-sectoral community of scientists,
journalists, policy-makers, and others.

As the Academy pursues 
efforts like the Initiative for
Science, Engineering, and
Technology, two core strengths
allow us to explore topics in
ways that few other organi-
zations can: the Academy is
fully independent and inter-
disciplinary, and Academy
Fellows represent all disci-
plines and professions.

A fourth project, Securing the Internet as
Public Space, is, like the Initiative for Sci-
ence, Engineering, and Technology, part of
the Academy’s larger program on Science,
Technology, and Global Security. The In-
ternet as Public Space project seeks to ex-
plore options for the future of the Internet.
As choices are made about the evolution of
this extraordinary global commons, how
will commercial and governmental inter-
ests in controlling the rules of its use be
balanced with the needs and rights of indi-
vidual users around the world? The Inter-
net project is led by David Clark of mit

and involves computer scientists, lawyers,
technology and policy specialists, and
scholars from academia, business, and
government.

As the Academy pursues efforts like the Ini-
tiative for Science, Engineering, and Tech-
nology, two core strengths allow us to ex-
plore topics in ways that few other organi-
zations can. Unlike many organizations,
the Academy is fully independent and in-
terdisciplinary. Academy Fellows represent
all disciplines and professions, encompass-
ing both the academy and the business sec-
tor and stretching from the sciences to the
humanities to the arts, including the per-
forming and visual arts. By bringing to-
gether representatives from these different
constituencies, we can add value to what-
ever discussion is important at the time.
And we can explore niches that might be
overlooked elsewhere.

© 2010 by Neal Lane
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Initiative for Science, 
Engineering, and Technology

Randy Schekman

Randy Schekman is Professor of Molecular
and Cell Biology at the University of California,
Berkeley, and an Investigator at the Howard
Hughes Medical Institute. He was elected a 
Fellow of the American Academy of Arts and
Sciences in 2000 and serves as a member of 
the Academy’s Council.

Many of us who started our careers in
the life sciences back in the 1960s and 1970s
routinely received funding grants while we
were in our late twenties and early thirties.
But now the training of young investigators
takes so long and the struggle to get funding
has become so dif½cult that many are almost
into middle age before they receive their ½rst
independent grant. The average age of a new
National Institutes of Health (nih) grantee
is now forty-three. This is an alarming trend.

The Academy’s Committee on Alternative
Models for the Federal Funding of Science,
chaired by Tom Cech, a Nobel laureate and
former head of Howard Hughes Medical
Institute, was formed to analyze current
science-funding policies. But rather than
focus on the issue of increasing the pot of
money available for funding, we focused on
the funding mechanisms the granting agen-
cies use to evaluate funds for early-career
scientists and for scientists who engage in
high-risk, high-reward research. (As the
study developed, however, and the Obama
administration took over, funding, espe-
cially for biomedical science, grew substan-
tially.) We interviewed many agency heads
and many successful young investigators.

We asked how the agencies were dealing
with the issue of innovation and research
for beginning career investigators. Some
agencies, such as the nih, have been exper-
imental in their approach to funding. Un-
der the leadership of Elias Zerhouni, the
nih introduced a number of new funding
tracks, some of which were successful,
others not. We applaud their new Pioneer
Award Program, which awards grants to
risk takers in biomedical and behavioral 

The Of½ce of Management
and Budget has written into
the relevant federal regula-
tions the very language we
encouraged for promoting
beginning investigators and
high-risk research.

research. Unfortunately, the nih did not
allocate enough money to the program, and
out of the ½rst round of applications only 
1 percent were successful and there were no
women in that group. In a demonstration of
their willingness to experiment, the nih

revised the program, and it has gone for-
ward quite successfully. Other agencies have
been less experimental, and we have encour-
aged them to look at the nih as a model for
how they might change their grant-making
policies.

Over the period of a year, the committee
met many times in Washington, D.C., and
San Francisco and came up with a small
number of speci½c proposals. They are all
described in the ARISE report, which is
available online (http://www.amacad.org/
AriseFolder/default.aspx). We looked at,
for instance, the problem of federal pro-
gram of½cers’ reduced engagement with
the academic community. When I began
my career at Berkeley many years ago, the
program of½cers hired by the nih to man-
age grants and to ½eld questions from in-
vestigators were treated as members of the
scienti½c community. They would attend
meetings and get to know young, up-and-

coming investigators. Increasingly, budget
cuts have limited program of½cers’ ability
to travel and so they know fewer young in-
vestigators. We feel that a simple and rela-
tively inexpensive solution to this problem
would be for federal agencies to review their
program of½cers’ travel funding and to en-
courage them to become more visible in
the academic community.

We also encourage universities to consider
more carefully how promotions are evalu-
ated, to try to get away from counting pub-
lications and instead to consider the impact
of work. We also recommend that universi-
ties not rely on growth in the nih budget
to expand the faculty base without a match-
ing investment of funds in the research en-
terprise. During the doubling of the nih

budget, for instance, many universities de-
cided to capitalize on the increase in funds
by constructing new buildings but did not
provide new faculty with the resources
necessary to sustain their programs. Thus,
construction consumed a disproportionate
amount of many universities’ share of nih

money.

The committee’s work will be valuable only
to the extent that it has impact. I am pleased
with the kind of impact the ARISE report
has had. The report generated wide media
coverage, including a number of op-ed
pieces in newspapers. Tom Cech made a
presentation about it at the National Press
Club, and in the year since it was issued
Congress has embraced its lessons. The
Obama administration has also been high-
ly supportive. The Of½ce of Management
and Budget has written into the relevant
federal regulations the very language we
encouraged for promoting beginning in-
vestigators and high-risk research. And we
are particularly pleased that committee
member Steve Chu was selected as Obama’s
Secretary of Energy. In his new position,
Steve has been able to introduce the Depart-
ment of Energy to the concepts developed
by the study group.

The relatively small amount of work we
have done thus far has had a disproportion-
ate impact, and we are encouraged to go
forward. Neal Lane and several others of us
are engaged in the next phase of the project,
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what we call ARISE II, which will focus even
more on the responsibilities of the univer-
sity. For example, we wish to encourage uni-
versities to reconsider how they allocate
salary supports and fund building projects
and not to rely exclusively on federal funds.
This will be a challenge. We will try to en-
gage university presidents, who I am sure
will have a different point of view. But I think
ARISE II can have a signi½cant impact. I en-
courage each newly elected member to this
august body to think seriously how he or she
can contribute to this effort and to ones simi-
lar to it. Your efforts will add meaning to the
honor of membership in the Academy.

© 2010 by Randy Schekman

The Global Nuclear Future

Scott D. Sagan

Scott D. Sagan is Caroline S.G. Munro Professor
of Political Science and Codirector of the Center
for International Security and Cooperation at
Stanford University. He was elected a Fellow of the
American Academy of Arts and Sciences in 2008. 

Concerns about climate change, the vola-
tility of oil prices, and the security of ener-
gy supplies have all combined to create what
some individuals have called a renaissance
of interest in nuclear power around the
world. The Academy’s project on The Global
Nuclear Future has a single goal: to reduce
the risk that the spread of nuclear power will
create security dangers, such as increased
nuclear weapons proliferation or nuclear
terrorism.

Although the term renaissance and the phrase
“spread of nuclear power” are often used,
we should differentiate between the expan-
sion of the use of nuclear power in states
that have nuclear power today and the po-
tential spread of nuclear power to new
countries. Some thirty countries have nu-
clear power plants today, and some of these
are considering adding more. Another ½fty
states are interested in developing nuclear
power programs and have asked the Inter-
national Atomic Energy Agency (iaea) for
assistance in conducting the studies need-
ed to initiate such a program in their own
country (see Figure 1). Even more interest-
ing than the sheer number of new aspiring
nuclear states is their geographic distribu-
tion: more than half are from the develop-
ing states in the Middle East, Africa, and
Latin America. If we contrast the charac-
teristics of aspiring nuclear power states
with those of existing nuclear power states,
we see that with respect to governance, the
control of corruption, political stability (as
measured by the probability of a govern-
ment falling because of domestic political
violence), and regulatory quality (as mea-
sured by the World Bank), the aspiring states
all have signi½cantly weaker records in those
categories that would influence their abili-
ty to manage nuclear power in a safe and
secure manner (see Figure 2). We have al-

Expansion vs. Spread

Figure 1
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ready seen the dangers posed by the A. Q.
Khan network in Pakistan and the prob-
lems corruption can cause in countries that
have nuclear power or nuclear weapons.
Issues such as these will become even more
of a challenge if more countries acquire nu-
clear power.

We can’t predict which of the countries that
currently aspire to nuclear power will actu-
ally be able to acquire the necessary technol-

ogy, but ½nancial constraints will almost
certainly reduce the number over time. Nev-
ertheless, some countries have already be-
gun–and others will soon begin–negotia-
tions for contracts to start nuclear power
facilities.

I originally thought we would ½nd that
countries aspiring to nuclear power have
higher rates of terrorism than do existing
nuclear power countries. However, when

we averaged the U.S. National Counterter-
rorism Center numbers, we found this not
to be the case–but only because the high 
number of terrorist incidents in India and
Pakistan over the last ½ve years skewed the
data so strongly (see Figure 3). Still, if all
of the aspirants join the “nuclear power
club,” they will be six of the “top ten ter-

We must work hard to 
develop new strategies to 
reduce the risk of nuclear
proliferation and nuclear
terrorism, for the global 
renaissance of nuclear 
power will otherwise pro-
duce severe challenges to 
international security.

rorist risk states.” This result highlights a
real problem with the potential spread of
nuclear power into more countries: the 
security concerns raised by having nuclear
power in countries with high rates of ter-
rorism. In short, we must work hard to de-
velop new strategies to reduce the risk of
nuclear proliferation and nuclear terror-
ism, for the global renaissance of nuclear
power will otherwise produce severe chal-
lenges to international security.  

© 2010 by Scott D. Sagan

Governance, Corruption, and Nuclear Power

Nuclear Power and Terrorism
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Figure 3
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Steven E. Miller

Steven E. Miller is Director of the International
Security Program at the Belfer Center for Science
and International Affairs at the Harvard Kennedy
School. He was elected a Fellow of the American
Academy of Arts and Sciences in 2006.

The Global Nuclear Future project is one
of a number of projects that are under the
rubric of the Committee on International
Security Studies, one of the Academy’s
standing research groups. This committee
has at least a ½fty-year history of address-
ing various security issues, particularly but
not exclusively focused on things nuclear.

We are heading into a new nuclear world;
it will be different from the one in which
we have been living. More nuclear technol-
ogy will be spread across more places, rais-
ing worrisome possibilities that nuclear
technology will end up in places that may
be hostile, unstable, or unreliable in their
management of the technology. The link-
age between nuclear power technology and
nuclear weapons is inherent and thus ines-
capable, which raises concerns about nu-
clear terrorism and nuclear proliferation.

Those of us participating in The Global
Nuclear Future project are trying to answer
the question “Where do we want to be in
twenty to twenty-½ve years?” What attri-
butes are desirable in a nuclear order in which
many more states have access to nuclear
power? How can we get there, and what do
we need to be doing now in order to make
sure that when we arrive we have in place
the rules, institutions, arrangements, and
norms that will make it possible for us to
harvest the bene½ts of nuclear power with-

out being subjected to the various adverse
consequences?

Our goals fall under four headings. First, we
would like nuclear power in the future to be
safe. Second, we would like it to be secure.
Nuclear materials and facilities should be
well protected against abuse, misuse, and
theft. Third, we would like fuel-cycle ar-
rangements–that is, the provision of nu-
clear fuel to nuclear power plants–to be
limited as much as possible to purely civil-
ian applications and to inhibit the spread
of the technologies required to produce
nuclear material for weapons purposes.
Fourth, we would like the institutional, le-
gal, and normative arrangements associat-
ed with the nonproliferation regime to be
augmented and adapted in such a way that 

We are heading into a new
nuclear world; it will be dif-
ferent from the one in which
we have been living. More
nuclear technology will be
spread across more places,
raising worrisome possibili-
ties that nuclear technology
will end up in places that
may be hostile, unstable, or
unreliable in their manage-
ment of the technology.

they are adequate to the challenges that
we’ll face in the future. Many people ques-
tion whether these arrangements are ade-
quate today. The crises with Iran and North
Korea suggest that present arrangements
may well be inadequate for the more de-
manding tasks of the future. Cutting across
all four goals is the proposition that the de-
sirable nuclear order, the world in which
we want to live, is not going to arise auto-
matically and spontaneously. We have to
think about the design characteristics we
want, and we have to work to achieve them.

So what are we doing to promote these
goals? We have held a series of workshops
(and have more to come). We have briefed
the White House. We have established ties
with the iaea. We have forged links with
the nuclear power industry. We are work-
ing with both the World Institute of Nu-
clear Security and the World Association of
Nuclear Operators. We have links to the
Of½ce of Multilateral Affairs of the Arab
League, trying to help them help their mem-
bers coordinate their nuclear activities as
they go about constructing their own nu-
clear futures. We have drawn in an interna-
tional group of collaborators. Finally, Scott
Sagan and I organized two special issues of
Dædalus (Fall 2009 and Winter 2010) that
highlight the international character of the
problem by presenting the perspectives of
a diverse, distinguished, and international
group of colleagues. Through these efforts
we hope to make at least a small contribu-
tion by putting this issue on the agenda,
promoting ideas for reducing the risks in-
volved in the spread of nuclear power, and
contributing to an outcome that in twenty
to twenty-½ve years we won’t regret.  

© 2010 by Steven E. Miller
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The Global Nuclear Future

Robert Rosner

Robert Rosner is William E. Wrather Distin-
guished Service Professor in Physics and Astron-
omy & Astrophysics at the University of Chicago.
He was elected a Fellow of the American Academy
of Arts and Sciences in 2001.

Among the countries that currently as-
pire to nuclear power are several that do
not possess the human and technological
infrastructure needed to operate nuclear
power plants in a safe and secure fashion.
Many are simply interested in turnkey op-
erations. They would like to purchase a nu-
clear plant together with everything needed
to operate the plant, including the equiva-
lent of a U.S. Nuclear Regulatory Commis-
sion (nrc), over a long period of time. Dur-
ing the time when the plant is being operat-
ed for them, they would, one hopes, have
suf½cient wherewithal to train their own
population to operate the plant in a safe and
secure fashion.

Might the American nuclear power indus-
try, which traditionally has had a national
focus, be interested in engaging in these
kinds of contracts? In particular, would
they be willing to share their widely recog-
nized capabilities in safely and securely op-
erating nuclear plants? Earlier in 2009 the
Academy convened a group of folks from
the nuclear power industry–operators and
builders, both U.S. and foreign–to discuss
these questions. The group agreed that sub-
stantial thought should be given to how the
U.S. nuclear industry might become more
internationally involved.

But the issue is not simply whether Ameri-
can companies should get involved in this

process. Nuclear power industries exist in
other countries where the linkage between
safety and security is well understood; for
example, in Japan and the European nuclear
countries. Operators in these countries have
expressed an interest in working with states
that aspire to nuclear power. We hope in the
coming months to expand our discussions
to include these non-U.S. operators. In order
to do so, however, we will need to ½gure out
how to get all parties in the room to discuss
the issues candidly and without fear that
they are giving away negotiating tactics or
revealing trade secrets that competitors
could use to gain advantage.

A number of national labs
and universities, American
companies both small and
large, and U.S. entrepreneurs
are thinking deeply about
the nuclear future and con-
sidering some innovative
concepts.

The ongoing nuclear renaissance is an in-
ternational phenomenon. But is it an Amer-
ican phenomenon? Many would argue no.
However, a number of national labs and
universities, American companies both
small and large, and U.S. entrepreneurs are
thinking deeply about the nuclear future
and considering some innovative concepts.
The current dif½culties in getting nrc li-
censing approval for new types of nuclear
fuel and plant designs mean that develop-
ing and bringing these new ideas to market
is a long process. So it is no surprise that
these folks are looking outside the United
States to build and innovate, which raises
problems of intellectual property rights, as
well as export controls on the kinds of
things that are necessary to build a plant.
The question is how do we address these
problems? One approach would focus on
the way the nrc operates, that is, to re-
think the licensing process and how one
might shorten the time the nrc devotes to
the licensing process–not by short-cutting

the process, but by applying modern com-
puter simulation and experimental metho-
dologies to this problem area. Another
(complementary) approach might be to
modify the rules that govern the export of
technologies of the sort needed to build
and operate nuclear power plants–after
all, many of the vendors of nuclear energy
technologies are already highly interna-
tional in character.  

© 2010 by Robert Rosner



42 Bulletin of the American Academy, Winter 2010

Reconsidering the Rules 
of Space

John D. Steinbruner
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at the School of Public Policy and Director of the
Center for International and Security Studies at
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The eight monographs, or occasional pa-
pers, released as part of the Academy’s Re-
considering the Rules of Space project are
intended to stimulate broader public dis-
cussion of a range of domestic and interna-
tional issues raised by the use and explora-
tion of outer space. We recognize that on
this subject, as on many others, the U.S.
political system is having dif½culty balanc-
ing the broad array of interests and is hav-
ing particular dif½culty balancing two fun-
damental principles of space activity: equi-
table accommodation and antagonistic con-
frontation. For those who are interested in
the dynamics of human belief, this is one
of the more interesting sagas, and I encour-
age all interested parties to think about it.
The published occasional papers are de-
signed to provide the basis for doing so.

The papers review some basic facts: Space
activity began in the context of Cold War
confrontation, and to this day most of the
basic activities, rocket technology in par-
ticular, are funded through defense bud-
gets. Despite the antagonistic beginning, the
physical characteristics of the space envi-
ronment imposed themselves from the
start, and the competing United States and
Soviet Union were forced to recognize that
one cannot behave in space as antagonisti-

cally as one can in the skies or in the seas or
on the ground. In fact, the principal feature
that was required to legally and politically
enable space activity to occur was that sov-
ereign countries not attempt to extend ju-
risdiction to orbit. That principle was es-
tablished by an informal conversation be-
tween Nikita Khrushchev and Charles de
Gaulle during the Paris Summit of 1960.
The occasion was a dispute over U.S. viola-
tion of Soviet air rights: the United States
had been flying U-2 spy planes over the So-
viet Union, a fact the Soviets proved when
they shot down one of the planes on May 1,
1960, two weeks before the summit. The
Soviet Union insisted on defending its air-
space but conceded that it could not extend
that defense to space. This critical principle
was later formally established in the Outer
Space Treaty of 1967. The Treaty allows ob-
servation, navigation, and communications

The increasingly signi½cant
commercial development of
space will require a compa-
rable rule against interfer-
ence. In the very long term,
colonization of entities out-
side our own little planet will
be accomplished only if the
human species can work as
a whole.

in space for fundamental military purposes;
in other words, it allows all of the operations
that are critical to the functioning of mod-
ern military establishments under the sup-
position that those activities will be peace-
ful as de½ned in the un Charter. The Treaty
bans weapons of mass destruction but does
not mention any speci½c prohibition on in-
terference. This hole in the regime has long
been a problem.

It is physically possible to interfere with as-
sets in space, and doing so has not speci½-
cally been declared to be illegal. During the
Cold War, although the two antagonists ex-

plored ways of disrupting satellite opera-
tions and developed rudimentary capabili-
ties for attacking space assets, neither of
them established fully dedicated anti-satel-
lite missions. In 1979, in response to the So-
viet invasion of Afghanistan, the United
States suspended formal negotiations on
expanding the rules of space to ban inter-
ference. The negotiations have never been
reconvened despite worldwide efforts near-
ly every year to do so. When the matter
comes up in the United Nations General
Assembly, the United States, Israel, and the
Marshall Islands usually ½nd themselves
alone in refusing to issue a mandate to ini-
tiate negotiations.

Some in the United States believe that we
might want to engage in ballistic missile de-
fense activities in space that would not be
consistent with the constraints envisioned
by the proposed rules of space. A series of
U.S. military planning documents has even
asserted the intention to dominate space
for national advantage and deny similar ca-
pability to everyone else. These attitudes
have only stimulated the rest of the world
to be even more vigorous about introduc-
ing equitable negotiations.

We expect that over the long term, the prin-
ciple of noninterference will have to be rec-
ognized as the fundamental U.S. interest be-
cause we operate the most expensive, most
sophisticated, and most vulnerable space
assets. 

The increasingly signi½cant commercial
development of space will require a compa-
rable rule against interference. In the very
long term, colonization of entities outside
our own little planet will be accomplished
only if the human species can work as a
whole. For the present moment, however,
the issue at stake is balancing the principles
of equitable accommodation, which are
fundamental to the legal regime of space,
although not completely articulated, against
the impulse for national advantage–a con-
tinuing saga that we urge all Academy mem-
bers to contemplate.  

© 2010 by John D. Steinbruner
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Robert H. Legvold is Marshall Shulman Professor
of Political Science Emeritus at Columbia Uni-
versity. He was elected a Fellow of the American
Academy of Arts and Sciences in 2005.

The Academy project on rethinking U.S.
Policy Toward Russia began in April 2008
under a dual inspiration. The ½rst inspira-
tion was the belief that the U.S.-Russia re-
lationship was far more important and the
U.S. stake in that relationship far greater
than many people appreciated (and not sim-
ply because of nuclear weapons and oil and
gas). The second inspiration was a recogni-
tion that the relationship, illogically, was in
serious disrepair and getting worse. This
view was held not only by government of½-
cials, members of the public policy world,
and university academics but by Carnegie
Corporation of New York, a foundation that
has put a lot of money into Russian studies
and work in Russia. Carnegie Corporation
took the initiative both in pushing the Acad-
emy to do the project and in funding it.

The Academy is a uniquely appropriate
place for the project to be situated: ½rst, be-
cause of the national standing of the insti-
tution and its independence; second, be-
cause of its human resources; and, third,
because of its political neutrality. The proj-
ect is unusual in a number of respects. We
began with not one but four working groups,
and the project operated under a steering
committee of both practitioners and schol-
ars. Also unusual is the multiplicity of prod-
ucts the project has and continues to create.
Our purpose was never to move toward an
ultimate book or report but to have an on-
going influence from the months before

the 2008 national elections through the un-
folding of policy in the new administration
and to direct the discussion toward a vari-
ety of objectives.

Project activities started with an early stra-
tegic assessment of the challenges facing
the United States in dealing with Russia,
including prospects for improving relations
and directions the United States might take.
The assessment was then shared with the
policy community, a select group of profes-
sionals, and the Russians. We also produced
a series of memoranda for the administra-
tion and the policy community on matters
such as the need for a strategic dialogue with
Russia, including lessons from past attempts
in this direction; the need for a major presi-
dential address on improving U.S.-Russian

How might we successfully
conduct a positive agenda 
toward Russia . . . while 
at the same time have an 
independent, supportive,
strong policy toward
Ukraine, Georgia, and 
Russia’s other neighbors? 

relations (a speech President Obama even-
tually gave in Moscow in July 2009); and,
as the administration goes forward with its
Russia policy, the need to address a critical
conceptual and strategic problem facing the
United States: namely, how we might suc-
cessfully conduct an ambitious, engaged,
positive agenda toward Russia, thus achiev-
ing the Obama administration’s goal of put-
ting the U.S.-Russia relationship on a differ-
ent footing, while at the same time having
an independent, supportive, strong policy
toward Ukraine, Georgia, and Russia’s other
neighbors, particularly in those cases where
the relationship between the neighbor and
Russia is not strong or healthy or positive.

We held a major conference on March 27,
2009, at the Library of Congress. This day-
long meeting on designing U.S. policy to-
ward Russia was co-sponsored by the Aspen
Institute, the Brookings Institution, the

Council on Foreign Relations, the Carnegie
Endowment, the Woodrow Wilson Center,
and the Library of Congress. As this large
number of institutions suggests, many oth-
er organizations and individuals have also
been working on issues related to U.S. poli-
cy toward Russia. Our project will recognize
some of the best ideas to come from these
groups and individuals with a report that
surveys the many reports and essays on U.S.
policy toward Russia that have appeared in
the last six to twelve months.

Information about all of the project’s activ-
ities is presented on a special page on the
Academy’s website (http://www.amacad
.org/russiapolicy.aspx). 

Many Academy projects seek to reach mul-
tiple audiences. U.S. Policy Toward Russia
is perhaps unusual in the extent to which
we have actively addressed them, however.
For example, I recently spent three days
presenting and discussing with senior ½g-
ures in the White House, Vice President’s
of½ce, State Department, and Pentagon the
study group’s memorandum on how to rec-
oncile a U.S.-Russia policy with a U.S. poli-
cy toward Russia’s neighbors. I and other
members of the project’s steering commit-
tee have been holding similar discussions
with administration leaders, as well as the
leadership of the Senate Foreign Relations
Committee and the House Foreign Affairs
Committee, since well before the elections
in November 2008. We have also reached
out to the engaged public by hosting ses-
sions in Chicago, Los Angeles, San Francis-
co, Houston, Seattle, and Atlanta for world
affairs councils and others interested in
U.S.-Russia relations.

On January 29, 2010, we will hold a meeting
at the Academy titled “The Policy World
Meets Academia: Designing U.S. Policy
Toward Russia.” We will look at how the
work being done in university social science
and political science departments can be
made more accessible and relevant to the
policy community.

Those of us on the steering committee of the
U.S. Policy Toward Russia project hope that
the project will serve a larger need as well
as the Academy has served the project.  

© 2010 by Robert H. Legvold
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The Academy’s work on The Challenge
of Mass Incarceration in America involves
researchers with backgrounds in criminol-
ogy, economics, policy analysis, demogra-
phy, law, sociology, and political science
and practitioners, including two heads of
correctional agencies, prisoner reentry spe-
cialists, and policy reform advocates. We
have two main goals. One is to contribute
to the public conversation about crime and
criminal justice in America. To that end, and
with the great support of the Academy, we
are in the process of preparing a special is-
sue of Dædalus that will summarize a lot of
recent research on the problems of crime
and criminal justice in America. The second
goal is to engage policy-makers and the
policy process in a more pluralistic debate
by providing a forum for studying and dis-
cussing policy alternatives at a time when
the public discussion of criminal justice
has drifted in a highly punitive direction.

On an average day in the United States, 686
out of every 100,000 residents, or about 0.7
percent of the population, are incarcerated
(based on 2001 ½gures; see Figure 1). For
most of the Western European countries, the
incarceration rate is about 100 per 100,000,

Figure 1

Figure 2

Projects and Studies Update



Bulletin of the American Academy, Winter 2010        45

or about 0.1 percent of the population. The
incarceration rate in the United States is
nearly an order of magnitude larger than
that in Western Europe. And the gap be-
tween the United States and Europe is even
larger today, in 2009, than when these ½g-
ures were collected in early 2000.

For most of the twentieth century, from 1925
to the early 1970s, the scale of the American
penal system was roughly constant at about
100 state and federal prisoners per 100,000
population–the level we see in Europe to-
day. In the mid-1970s, the system began to
grow, and the rate of imprisonment has
moved steadily upward for the last thirty
years (see Figure 2). By 2007, 1.5 million
people were in American prisons, another
780,000 were in local jails, and another 

The risk today that a thirty-
to thirty-four-year-old Afri-
can American man who has
dropped out of high school
will go to prison at some
point in his life is almost 70
percent.

800,000 were under some sort of commu-
nity supervision on parole. Finally, 4.2 mil-
lion people were on probation. Thus, in the
United States today more than 7 million
people are under some kind of criminal jus-
tice supervision, a historically novel situa-
tion for our country. We are the world
leader in criminal justice supervision.

As striking as these ½gures are, however, I
tend to think they are not what is most im-
portant about the criminal justice system in
the United States at the moment. Instead,
the system’s most signi½cant feature is its
distribution across the population. The risk
today that a thirty- to thirty-four-year-old
African American man who has dropped
out of high school will go to prison at some
point in his life is almost 70 percent (see

Figure 3

Figure 4

Figure 3). The risk in 1979 was about 15 per-
cent. Incarceration has become a normal
life event for many low-education African
American men and is a more common life
event than graduating college or serving in
the military for all black men born between
1975 and 1979 (see Figure 4). This is a situa-
tion with which we have to come to grips in
the policy debate. The arrival of the Obama
administration has created a sense of polit-
ical and policy opportunity, and, indeed, a
variety of reform discussions are taking

place both within Congress and the admin-
istration. Those of us involved in the Acad-
emy’s incarceration work are hopeful of
engaging the major parties in these discus-
sions and of expanding the public under-
standing of the issue of mass incarcera-
tion. 

© 2010 by Bruce Western
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The Challenge of Mass 
Incarceration in America

Glenn Loury

Glenn Loury is Merton P. Stoltz Professor of the
Social Sciences and Professor of Economics at
Brown University. He was elected a Fellow of the
American Academy of Arts and Sciences in 2000.

The proper role for the social scientist in
discussions of policy is not self-evident, be-
cause the most challenging policy problems
are not merely technical. To rightly decide
how we govern ourselves, we have to con-
front questions of ethics and values. More-
over, policy talk is not merely instrumental;
it’s also expressive and constitutive. By con-
stitutive, I mean a public discourse that asks
and answers the question, what manner of
people are we Americans? Policy talk pro-
motes or retards the framing of key moral
judgment by the citizenry and sets an agen-
da for action. Among the most prominent
moral challenges of our time is the fact that
incarceration on a massive scale has become
the central component of social policy in the
United States. The prison system in Ameri-
ca has grown into a leviathan unmatched in
human history. An unprecedented expan-
sion and transformation of penal institu-
tions has occurred since 1970.

These developments ought to trouble deep-
ly anyone who professes to love liberty.
Here we are, after all, with great armies on
the march under a ½gurative banner that
reads freedom, and yet the United States is
home to the largest custodial infrastructure
for the mass depredation of liberty to be
found on the planet. What is more, the de-
mographic composition of prisoners in the

United States is highly skewed. Blacks and
Hispanics form about one-quarter of the
population in the country and about two-
thirds of the people behind bars on any giv-
en day. The element of race is crucial here.
It’s true that slavery ended a long time ago,
but it’s also true that the ideology of racial
subordination that accompanied the insti-
tution of African slavery cast a long shadow.
These distant events and ideas are not un-
related to the current situation, either as a
matter of historical causation, what with
the structure of our cities, for instance, and
their massive racial ghettos being implicat-
ed in the production of deviancy among the
people living therein; or as a matter of ethi-
cal evaluation, what with the decency of our
institutions being dependent on the extent
to which they comport with the national 

Among the most prominent
moral challenges of our time
is the fact that incarceration
on a massive scale has be-
come the central component
of social policy in the United
States. The prison system in
America has grown into a
leviathan unmatched in 
human history.

narrative of purpose that involves acknowl-
edging and acting to limit and to reverse the
consequences of our history. Indeed, I see
the rise of mass imprisonment as opening a
new front in the historic struggle for racial
justice, and I make no apology about link-
ing the notions of race and social justice.
One provocative claim is that the racial dis-
parity in our punishment policy reflects
both explicit and tacit racism. That is, the
emergence of this punishment infrastruc-
ture has garnered public support sometimes
because of and at other times despite its dis-
proportionately adverse impact on blacks.
In any case, the management of social dys-

function via imprisonment has become a
principal instrument through which racial
hierarchy is reproduced in our society. What
does this state of affairs say about our pur-
portedly open and democratic society?
What manner of people does our incarcer-
ation policy reveal us to be?

The core of the problem is that the socially
marginal are not seen as belonging to the
same general public body as the rest of us.
It becomes possible, therefore, to do just
about anything with them. Our political
community acts as though some of us are
different from the rest because of culture,
bad values, self-destructive behavior, mal-
feasance, criminality, and lack of responsi-
bility. The implication is that these others
deserve their fate. However, this posture is
inconsistent with the attainment of a just
distribution of bene½ts and burdens in so-
ciety. The racial disparity of punishment in
America should not be seen as an acciden-
tal accretion of neutral state action applied
to a racially divergent social flow. Properly
viewed, it is seen as a residual effect of our
history of enslavement, disenfranchise-
ment, segregation, and discrimination and
is, therefore, an abhorrent expression of
who we Americans have become as a peo-
ple at the dawn of the twenty-½rst century.

I realize that I have just stated an opinion
and that however defensible I believe it to
be, it is still an opinion. As social scientists
who would address ourselves to policy, we
cannot avoid drawing conclusions such as
this, or the opposite, and then arguing
forcefully for that position. Let me cut to
the chase: My view is that a pure ethic of
personal responsibility is an inadequate
foundation for distributing the negative
good that punishment has become in con-
temporary American society. I have set my-
self in this project the task of shifting the
public discussion of this problem toward a
great acknowledgment of social responsi-
bility even for the wrongful acts freely cho-
sen by individual persons. In pursuing this
aim, I’m not so much making a root causes
argument–he did the crime but only be-
cause he had no choice–as I’m arguing that
the society at large is implicated in such
choices because we have acquiesced in
structural arrangements working to the
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bene½t of some and to the detriment of
others and which shape the consciousness
of offenders and their sense of identity in
such a way that the choices they make,
which we may condemn, are nevertheless
compelling to them. This task I’ve set is a
problem of moral philosophy, and I’m a so-
cial scientist. Thus, I approach this philo-
sophical problem by emphasizing models
of social inequality in which closed and
bounded social structures such as the
racially homogenous urban ghettos that
we ½nd in our cities create contexts where
pathological and dysfunctional cultural re-
forms emerge and yet are not intrinsic to
the people caught in these structures, nor
are they independent of the behavior of
those of us who stand outside. 

© 2010 by Glenn Loury

The Independence of the 
Judiciary

Robert C. Post

Robert C. Post is Dean and Sol and Lillian Gold-
man Professor of Law at Yale Law School. He was
elected a Fellow of the American Academy of
Arts and Sciences in 1993 and serves as Librarian
of the Academy.

The Independence of the Judiciary project
of the Academy began about ½fteen years
ago, when the Supreme Court of the United
States decided for the ½rst time since the
1930s that the national government lacked
power to enact certain forms of legislation.
It is one thing for the Court to announce
that national legislation violates rights, say
First Amendment rights; it is quite another
to conclude that the national government
does not have power to pass legislation ad-
equate to address national needs. 

In response to decisions of this kind, the
Academy brought together Supreme Court
Justices, the majority of whom, by the way,
are members of the Academy; members of
the congressional judiciary committees; and
scholars who were political scientists, legal
academics, historians, and so on. We con-
vened a series of off-the-record meetings to
discuss and, we hoped, somewhat to defuse
the potential crisis between Congress and
the Court. In taking these steps, the Acade-
my exempli½ed its distinctive role as a dis-
interested broker who can summon exper-
tise from a variety of sources to affect the
development of public policy.

In the early twenty-½rst century, the Acade-
my’s project developed into one that focused
on the independence of the judiciary, in

particular on the autonomy of state court
judges. Eighty-½ve percent of all state court
judges in this country have to face election,
either a competitive election or a retention
election, and much evidence suggests that
these elections are becoming increasingly
expensive and increasingly politicized. They
feature fund-raising, political advertise-
ments, large expenditures, and so forth. At
one of the meetings we convened to discuss
this issue, Bert Brandenburg, the executive
director of an organization called Justice at
Stake, calculated that since 1999 state su-
preme court justices have raised in excess
of $150 million for their election campaigns.
Often this money comes from the very
people who appear before them in court.
In its last term the U.S. Supreme Court de-
cided a case out of West Virginia that ad-
dressed precisely this issue. A. T. Massey
Coal Co. was found liable for $50 million
by a jury for fraudulent misrepresentation,

The idea that judicial inde-
pendence must include free-
dom to err is a complicated
one, and it suggests the dif-
½culty in explicating what
judicial independence might
mean. Getting that question
right is at the core of the
Academy’s initiative on the
judiciary. 

concealment, and tortious interference
with existing contractual relations. The
company subsequently donated about $3
million to a candidate who was running for
a position on the Supreme Court of Appeals
of West Virginia. The candidate was elect-
ed and miraculously proved to be the third
vote in a three to two decision that reversed
and set aside the jury’s verdict. The case
then went to the Supreme Court, which by 
a vote of ½ve to four held the reversal to be 
a violation of due process (Caperton v. A. T.
Massey Coal, Co., 129 S. Ct. 2252 [2009]). 
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It is striking that the vote was ½ve to four;
yet the conflict of interest is obvious. Such
conflicts are bound to multiply as judicial
elections become increasingly politicized.
Consider that 95 percent of all legal proceed-
ings in the United States occur in the state
courts.

The funding of judicial elections is an issue
of huge signi½cance and one that helps to
generate growing mistrust of state courts.
A national organization called Jail for Judg-
es takes the position that if a state court
judge gets a decision wrong, the injured
party should be able to sue for personal
damages, and if the judge gets a decision
very wrong, he or she should be indicted
and sent to jail. The proposals of Jail for
Judges actually got on the ballot in South
Dakota; these proposals were defeated, but
similar efforts are proliferating throughout
the states. 

Many years ago I was in China lecturing on
the rule of law and on the necessity of an
independent judiciary. I asked an appellate
court judge about how he regarded a trial
court judge who had issued a mistaken
judgment. He responded that judicial er-
rors are wrongful conduct that deserves
punishment. Nothing could more deeply
compromise judicial independence, as the
Jail for Judges initiative demonstrates. Yet
the idea that judicial independence must
include freedom to err is a complicated
one, and it suggests the dif½culty in expli-
cating what judicial independence might
mean. Getting that question right is at the
core of the Academy’s initiative on the
judiciary. 

At one meeting that we convened on this
subject, former Supreme Court Justice
Sandra Day O’Connor observed that “The
breadth and intensity of rage currently
being leveled at the judiciary may be un-
matched in American history.” Our project
is about that rage: its sources and its ame-
lioration. We have convened scholars, pub-
lic of½cials, and state and federal court
judges in an effort to discuss the problem
and imagine solutions. Some of the results
of these studies are published in the Fall

2008 issue of Dædalus. The issue contains
papers prepared by former Supreme Court
Justice Sandra Day O’Connor, Supreme
Court Justice Stephen Breyer, Senator
Charles Schumer, Chief Justice of the
Massachusetts Supreme Judicial Court
Margaret Marshall, Yale Law Professor
Judith Resnik, and two jurists we are proud
to induct as Fellows of the Academy today,
J. Harvie Wilkinson III of the United States
Court of Appeals for the Fourth Circuit
and Ronald George, Chief Justice of Cali-
fornia.  

© 2010 by Robert C. Post

Initiative for Humanities 
and Culture

Patricia Meyer Spacks

Patricia Meyer Spacks is Edgar F. Shannon
Professor of English Emerita at the University
of Virginia. She was elected a Fellow of the
American Academy of Arts and Sciences in
1994 and served as the Academy’s President
from 2001 to 2006. She is Chair of the Visit-
ing Scholars Program at the Academy.

Supporting the humanities has long been
a central activity in the Academy. The ur-
gency of this activity is becoming increas-
ingly clear, and one thing making it clear is
the Humanities Indicators project. Eight or
nine years ago, a group of leaders in the
academic humanities agreed about the im-
portance of collecting data as an essential
foundation for cogent discussion of the hu-
manities. We needed something, we decid-
ed, like the biennial Science and Engineering
Indicators that provide statistics on every-
thing from the number of majors in scien-
ti½c ½elds to the salaries paid to academics
who profess these ½elds. Moreover, we need-
ed to amass information on a continuing
basis. This would cost a staggering amount
of money, which the Academy didn’t have. 

We subsequently discovered that a lot of
data already existed. Government agencies,
educational organizations, and learned so-
cieties all gather statistics, but the informa-
tion they provide has been nearly useless
for getting the big picture. That’s because
different organizations employ different
de½nitions, different modes of gathering
data, different ways of calculating, and dif-
ferent classi½cations. The ½rst step to using
these data was to make them compatible, a
task more modest than that of collecting
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data but a large one nonetheless. Norman
Bradburn, a distinguished social psycholo-
gist currently based at the National Opin-
ion Research Council, assumed responsi-
bility for organizing and presenting the
Indicators under ½ve large categories: pri-
mary and secondary education; undergrad-
uate and graduate education (including
data on the jobs pipeline, or the road to
gainful employment, which proved partic-
ularly depressing); humanities research
and funding; the humanities workforce
(meaning the workforce outside academia);
and the humanities in American life (mean-
ing life outside the academy).

Statistics show that in 2003
and 2004, 26.5 percent of
students taking history in
public high schools were
taught by someone who not
only lacked certi½cation in
the subject but had not even
majored in it in college.

A preliminary version of the Indicators
became available to the public in January
2009 and can be found online at www.
HumanitiesIndicators.org. Although in
some respects the Indicators revealed what
many already knew, in other ways the re-
sults were unexpectedly alarming. For ex-
ample, in 1967 the average verbal score on
the sat exceeded the math score by almost
30 points. By 2007, after dropping more than
40 points since 1967, the mean verbal score
was 13 points lower than the math score. In
other words, students on average now know
slightly more about math than they did 40
years ago, but they have much less capacity
to control language, a fundamental skill nec-
essary to almost all occupations. The stu-
dents’ elders have similar dif½culties. In
the mid-1990s, 22 percent of adults in the
United States were highly prose literate,
meaning they had the knowledge and skills
necessary to understand and use informa-
tion from text. By 2003, the proportion had
dropped to 12.8 percent, the largest decline
experienced by any nation participating in

the relevant survey. Meanwhile, the number
of those with weak literacy skills, meaning
they could read but couldn’t make sense of
what they were reading, grew by 7.5 percent.

High school teachers aren’t doing too well
either. The shortage of quali½ed teachers
of science and math is well known, but the
problem is actually worse in some areas of
the humanities. Statistics show that in 2003
and 2004, 26.5 percent of students taking
history in public high schools were taught by
someone who not only lacked certi½cation
in the subject but had not even majored in
it in college. This proportion was consider-
ably higher than for any other subject. De-
spite all the publicity about underprepared
science and math teachers, the correspond-
ing rates for math and for the natural sci-
ences were 12.1 percent and 5.2 percent,
respectively.

Knowing such facts is a necessary ½rst step
in doing something about them. An updated
version of the Indicators is currently in prog-
ress, and we hope that some federal agency
will assume the expensive task of preserving
and enlarging the data in coming years.

A more cheerful perspective on the human-
ities emerges in the Winter 2009 issue of
Dædalus entitled “Reflecting on the Human-
ities.” This collection of essays provides a
kind of sequel to the volume published un-
der the auspices of the Mellon Foundation
in 1997, What’s Happened to the Humanities?
Contributors to the Dædalus volume include
the head of a major foundation, a nonaca-
demic philanthropist who has generously
supported the humanities, a university
president, a former college president, sev-
eral distinguished academics, a provost, and
the director of a humanities center. They
write about matters ranging from the digi-
tal humanities to recent trends in funding.
Several of them make deductive use of in-
formation from the Indicators. They con-
sider the humanities and social change, the
future of the so-called public humanities,
and the role of the humanities in liberal
arts colleges, as well as disciplinary ques-
tions. They both assert and demonstrate
the vitality of the humanities. I hope you
will have a look.  

© 2010 by Patricia Meyer Spacks

Educating the World’s 
Children

David E. Bloom

David E. Bloom is Chair of the Department of
Global Health and Population and Clarence
James Gamble Professor of Economics and 
Demography at the Harvard School of Public
Health. He was elected a Fellow of the American
Academy of Arts and Sciences in 2005.

Ubase is a long-standing Academy effort
in the global education arena. The acronym
stands for Universal Basic and Secondary
Education. The project is an ambitious un-
dertaking focused on identifying the ratio-
nale, consequences, and means for getting
every child in the world age ½ve to sixteen
a quality education.

The jumping-off point for the project is the
observation that basic and secondary edu-
cation are in a perilous state in much of the
developing world. This is hardly a novel ob-
servation. For example, in 1990, delegates
from 155 countries met in Jomtien, Thailand,
and pledged to achieve universal primary
education by the year 2000. They were mo-
tivated by the fact that nearly a billion adults
were illiterate and that 100 million children
of primary school age were not enrolled in
primary school. They were also motivated
by the severe gender gap in primary school
enrollment in many countries.

In the decade following that meeting, re-
spectable educational advances were made,
but it was absolutely clear by the year 2000
that the goal of universal primary education
was nowhere close to being achieved. So the
international community took a page out of
an academic playbook and graciously grant-
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ed itself a no-cost extension. That extension
took the form of the Millennium Develop-
ment Goals, in which world leaders pledged
to achieve universal primary education by
2015. We’re now in striking distance of the
2015 deadline, and we see a picture that ap-
pears simultaneously good, bad, and ugly.

The good news is that the world has made
signi½cant progress over the past decade.
Primary school enrollments have contin-
ued to increase throughout the world, and
gender disparities, particularly in primary
enrollment, have decreased substantially.

The UBASE project is an
ambitious undertaking 
focused on identifying the
rationale, consequences, and
means for getting every child
in the world age ½ve to six-
teen a quality education.

The bad news is that large numbers of chil-
dren are still not enrolled in school, and we
are not on a promising trajectory for meet-
ing the 2015 goal. Even if enrollment rates
continue to grow at the pace they did be-
tween 1999 and 2008, an estimated 49 mil-
lion primary school–age children will not
be enrolled in school in 2015. That repre-
sents 7 percent of the world’s primary
school–age children. And there is further
bad news: The shortfall with respect to
secondary education remains especially
striking, despite growing recognition of the
economic, social, and political importance
of secondary school. We project that 191
million, or more than one-quarter of the
world’s children of secondary school–age,
will not be enrolled in secondary school in
2015. What’s more, these ½gures do not ad-
dress the issue of quality. That’s because
enrollment does not necessarily mean at-
tendance, attendance does not necessarily
mean receiving an education, and receiving
an education does not necessarily mean re-
ceiving a good education. Some 75 percent
of the world’s children live in countries
where the quality of education lags behind 

–most often far behind–the average of in-
dustrial countries, as measured by standard-
ized test scores. Although that standard
may not be universally appropriate, the fact
that educational quality is often quite poor
is uncontested.

Finally, we have the ugly news, which is
what we see when we juxtapose the good
and the bad. I am referring here to dispari-
ties in both educational access and educa-
tional quality between the wealthy indus-
trial countries at one extreme and low-in-
come countries at the other. I am also refer-
ring to disparities within countries, espe-
cially those between girls and boys, rural
and urban areas, and racial and ethnic
groups. Disparity also shows up in things
like expenditures per pupil, teacher quali½-
cations, teacher absenteeism, infrastructure,
and curriculum quality.

The ubase project was initiated by the
Academy in 2001 and has aimed to under-
stand the current lay of the land in global
education and to think constructively about
what it would take to bring about signi½cant
improvements. I have been working on this
project with Academy Fellow Joel Cohen,
who has a base at both Rockefeller Univer-
sity and Columbia University. Over the
years, Joel and I have bene½ted from the un-
flagging encouragement and support of
Leslie Berlowitz, and we have had outstand-
ing assistance from various Academy staff.
The project has received ½nancial support
from the Academy, the William and Flora
Hewlett Foundation, and a number of gen-
erous individuals. From the start, our focus
has been not on advocacy but on taking care-
ful and critical stock of what we already
know and what we still need to know and
blending these with as much fresh and out-
of-the-box thinking as possible.

We got started by dividing our task into
reasonably manageable components, and
we recruited experts to lead research efforts
in a number of areas. We surrounded these
experts with working groups that included
people from a wide range of geographic, in-
stitutional, and professional backgrounds
who could review and comment on the work.

The project’s components have included the
nature and information content of educa-
tion data; the history of efforts to achieve

What are the contours of the
global education problem?
Why does it matter? And
what do we do about it?

universal education; the likely consequences
of achieving ubase; the meaning and mea-
surement of educational quality; the politics
of achieving ubase; and the costs of achiev-
ing ubase. With respect to cost, estimates
made by Paul Glewwe, Meng Zhao, and
Melissa Binder suggest an upper limit of an
additional $70 billion per year for all chil-
dren to receive a decent primary and sec-
ondary education. At one level, this seems
like a rather modest sum: It is less than one-
ninth of the U.S. government’s annual mil-
itary budget, and it is less than one-fourth
of the foreign aid goal of 0.7 percent of the
$43 trillion of gross national income of the
developed countries. On the other hand,
it’s a formidable amount because foreign
aid is substantially below the 0.7 percent
target, especially in the United States.

The Academy has been an ideal home for
this project. It has enhanced our capacity to
convene outstanding working groups–with
representation from across disciplines, pro-
fessions, and countries; it has provided
neutral territory for discussion and an in-
tegrity and independence that add to the
gravity of what we produce; and it makes
for a great meeting venue.

Our work to date has come to fruition partly
in the form of two books. The ½rst of these
is Educating All Children: A Global Agenda,
which I coedited with Joel Cohen and Mar-
tin Malin and which was published by mit

Press in 2006. The book lays out the justi½-
cation for ubase: the moral, ethical, and
humanitarian justi½cation, the internation-
al law justi½cation, the social justi½cation,
the political justi½cation, and the economic
justi½cation. The book argues that ubase

is, in general terms, not impossibly out of
reach. The second book is International Per-
spectives on the Goals of Universal Basic and
Secondary Education, edited by Joel Cohen
and Martin Malin. Due to be published this
year by Routledge, this book consists of a
series of essays that explore the goals of
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education, in particular the economic goals,
the political and civic goals, and the per-
sonal goals.

We are now endeavoring to synthesize for
education leaders, policy-makers, business
leaders, and the attentive public the main
messages that have emerged from the proj-
ect thus far. We have assembled an interna-
tional blue-ribbon advisory committee
that is preparing a white paper tentatively
titled “Educate,” containing a highly acces-
sible summary of our conclusions to date.
A key objective is to promote deeper en-
gagement of U.S. policy-makers in the idea
of ubase. This short report will address
bottom-line questions such as “What? So
what? And now what?”–that is, what are
the contours of the global education prob-
lem? Why does it matter? And what do we
do about it?

After “Educate” is published, we plan to
develop this project further by starting work
on a blueprint for achieving universal basic
and secondary education. To do this, we
will delve into the challenge of implemen-
tation, which we see as a matter of design,
leadership, management, coordination,
and funding. In the process, we will seek to
identify successful schooling models from
around the world and to pay special atten-
tion to what about them is idiosyncratic
and what is portable from one setting to
another. We hope to rely on many of our
new Academy Fellows for help with this
next phase of ubase.  

© 2010 by David E. Bloom
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I am the anecdotal piece of evidence that
gets translated into data at the American
Academy, proof that you don’t have to be a
tenured professor at a university to con-
tribute to and be part of a study. I say to my
colleagues from the world of business and 

The current crisis has given
us an opportunity to think
about ways we might extend
our earlier study of the rela-
tionship of business to society.

commerce that the Academy offers many
interesting studies and projects on which
to work. One of the words in the Academy’s
founding documents is commerce, and we
spend a lot of time thinking in particular
about the relationship of business to the
rest of society, to the other professions, and
so forth. 

The project on Challenges to Business in the
Twenty-First Century started in the after-
math of the so-called corporate scandals
of the early part of this decade: Enron et al.
A group of Academy Fellows, business

practitioners, and academics came togeth-
er to try to understand how those in the
gatekeeper professions–lawyers, ½nancial
advisors, investment bankers, regulators,
auditors, corporate directors–contributed
to the scandals. We held a series of panels
and dialogues and commissioned a number
of essays, which we published in a 2005
volume bearing the aspirational title Restor-
ing Trust in American Business. I’m not sure
how well we’ve done in meeting that goal.

The book received a lot of publicity at the
time it was published, and a number of
schools adopted chapters from it as part of
their curriculum, particularly in courses on
professional responsibility. I initiated a
professional responsibility course at nyu

½ve years ago that is taught to law students
and business students simultaneously and
allows both groups to satisfy their school’s
respective professional responsibility re-
quirements and to engage in dialogue with
another part of the professional training
branch. I begin the course by saying that
lawyers have a book that tells them how to
behave, the Model Rules of Professional
Conduct, and businesspeople have “Gee, I
hope I don’t get arrested tomorrow.” Some-
where between the Model Rules of Profes-
sional Conduct and “Gee, I hope I don’t get
arrested tomorrow” is a commonality of
behaviors that we explore in the class using,
among other sources, information from
Restoring Trust in American Business.

For the past year or two we have been work-
ing to extend the work that culminated in
the 2005 volume. Fortunately for us, a crisis
comes along regularly. We get about one
½fty-year storm every three or four years
these days. The most recent example is
known variously as the Financial Crisis, the
Great Recession, and so on. Whatever capi-
talized term you want to apply to it, the
current crisis has given us an opportunity
to think about ways we might extend our
earlier study of the relationship of business
to society. Rakesh Khurana, Jay Lorsch, and
I are working on this, and the Academy will
convene a symposium on the topic in late
November 2009 in collaboration with the
Pollack Center for Law & Business at New
York University.  

© 2010 by Gerald Rosenfeld
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Over the past year, the United States has
engaged in a continual multibillion-dollar
payout, a taxpayer-½nanced bailout of the
½nancial industry, ranging from banks to
insurance companies. The U.S. government
is now also the controlling shareholder of
the largest industrial concern in the world,
General Motors, and many economists are
predicting that we will see record levels of
postwar unemployment.

Trust in business as an institution is now
the lowest in any of the recorded surveys.
In fact, business leaders are now seen as
less trustworthy than Washington politi-
cians, which is quite an accomplishment.
Our economic unraveling has unmasked
numerous contradictions and challenges
confronting global capitalism. We hope to
discuss three of these at our upcoming sym-
posium. First, economic activity and the
political process were once largely conduct-
ed within the same geographical area and
therefore could balance each other. Produc-
tion took place predominantly within na-
tional boundaries, and capital flows were
limited and controlled through internation-
al agreements so that the politics of nation-
states could still determine the priorities of

the economy and to some degree govern its
performance. Today the economic crisis re-
veals the role of public authorities directly
involved in correcting errors and malfunc-
tions in the so-called free market/global
market economy. The importance of nation-
al governments working together across
the globe to prevent future crises highlights
the fact that we need to think about new
forms of global governance that can more
effectively manage the global economy.

In the course of the discussions we have
held to date, the notion of how we get back
to the status ex ante was frequently raised.
However, what ultimately has emerged is a
realization that we can’t return to the sta-
tus ex ante. We have to recognize that glob-
alization and the direction of global capi-
talism have created enormous inequalities
that have contributed to increased social
instability. World Bank data now reveal
that for over two decades, as the world’s
wealth grew in absolute terms, inequalities
increased and are now at levels that have
not been measured since the 1920s. One
need only look around our own country to
see that even prior to the economic crisis
millions of our fellow citizens were experi-
encing dramatic declines in their standard
of living and future economic prospects.

Trust in business as an insti-
tution is now the lowest in
any of the recorded surveys.
In fact, business leaders are
now seen as less trustworthy
than Washington politicians.

A second issue we will be discussing at our
upcoming symposium is ceo compensa-
tion. In 2007, the ceo of the median Stan-
dard and Poor’s 500 company made approx-
imately $7.6 million. To put this in perspec-
tive: in 1960, the ratio of average ceo pay
to the salary of the president of the United
States was about 2 to 1. Today the ratio is
about 20 to 1. If average pay for factory

workers had risen as fast as ceo pay, it
would be about $120,000 this year instead
of $24,000. If the minimum wage had risen
as fast, it would be about $24.30 per hour
rather than $7.25. In 1980, the ratio of ceo

pay to the average worker’s pay was about
42 to 1. By 1999, it had gone to 475 to 1, and
it peaked in 2000 at about 530 to 1, settling
at about 300 to 1 last year. These ratios are
for the United States. In the United King-
dom the ratio is about 25 to 1; in France, 16
to 1; in Germany, 11 to 1; and in Japan, 10 to
1. So the United States leads the world not
only in incarceration rates but in executive
compensation. That some of these things
are linked is increasingly being recognized.

A third area we hope to examine at our
symposium falls within the realm of tech-
nology and the economy, particularly the
business media. To imagine the current
economy without the pervasive presence of
the continuous information cycle is almost
impossible. Given the media’s fundamen-
tal importance in both reflecting and engi-
neering changes in perception, we have to
reflect carefully on its influence, especially
in regard to how economic imperatives can
clash with our ethical imperatives for serv-
ing a well-informed citizenry. Just because
social communication can increase the pos-
sibilities of interconnections and dissemi-
nation of ideas, it does not follow that com-
munication necessarily promotes freedom,
fair economic development, or rational and
reasoned discourse.

Our symposium will take place in a unique
historical moment. We have an opportuni-
ty to reflect more deeply on the meaning of
the economy and its goals. We hope to be-
gin a conversation that will expand and con-
tribute to a larger discourse and will take a
more farsighted view of the model of glob-
al capitalism than the one that has brought
us to our present condition.  

© 2010 by Rakesh Khurana

Projects and Studies Update



Bulletin of the American Academy, Winter 2010        53

Presentation

About three years ago I was the attending
physician in general internal medicine at
the Beth Israel Deaconess Medical Center.
I would round with Harvard medical stu-
dents and the interns and residents, seeing
all types of patients, not just those with the
illnesses that I specialized in (blood dis-
eases, cancer, and aids). I would see peo-
ple with pneumonia, diabetes, and some
whose problems were not clear but who
were ill enough to be in the hospital. After
a few weeks, I found myself unsettled. Here
were all of these bright, motivated, and
usually affable young men and women–
Harvard medical students and Harvard
house staff–but somehow they were not
thinking deeply or broadly about the pa-
tients under our care. At ½rst I held myself
back. I thought, uh-oh, I’m gray and bald-
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ing, and I’m starting to think that when I
was a house of½cer thirty-three years ago
the training was really rigorous, and we
did it right; but this new generation. . . .

I stopped myself because I realized that to
teach these young doctors to think better I
had to know how I thought as a physician.
And I realized that despite all my training
at prestigious institutions no one had ever
really taught me to think; and at times
(many times) I did not think deeply or
broadly. The question was why.

What Is Missing in Medical Thinking
Jerome E. Groopman

This presentation was given at the 1943rd Stated Meeting, held at the House of the Academy on May 13, 2009.
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The mistakes that lead to de-
layed or never-made diag-
noses are thinking mistakes.
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So I spoke with various colleagues, men
and women whom I knew in medicine and
respected for their clinical acumen. I asked
them, “How do you think?”

They said, “What are you talking about? I
think.”

I said, “No, how do you think?”

“I don’t know how I think, I just think.”

So I said, okay, this is a problem. If I am
going to be a more effective teacher–frank-
ly, if I am going to improve my own abilities
as a physician–I need to know how doc-
tors think. I need to know why we as physi-
cians get it right and what accounts for the
times when we get it wrong, particularly
when we misdiagnose.

About ten years ago the Institute of Medi-
cine came out with a report about medical
mistakes called To Err Is Human.1 Unfortu-
nately, the report includes almost nothing
about diagnosis and thinking. Instead, this
important document focuses on systems
and procedures and looks at the hospital
essentially as a large factory, trying to pin-
point where on the assembly line workers
screw up.

Most of the report is concerned with safety
issues. It details shocking levels of sloppi-
ness–for example, poor hand washing,
which obviously can lead to the spread of
infections–and the familiar headline-grab-
bing errors: the neurosurgeon who operat-
ed on the wrong side of the brain; an ortho-
pedist amputating the wrong limb. These
kinds of medical mistakes are jarring and

great fodder for critics, and they shouldn’t
happen. Fortunately, they are rare–really
rare–and systems have been instituted to
help prevent them.

Recently I injured my arm and required
surgery. When I went to have my arm put
back together, I was given a bracelet, and I
had to say my name three times. At ½rst I
was worried they thought I was demented.

“You are sure you’re Jerome Groopman?”

“Yes, I am sure I’m Jerome Groopman.”

Then they marked my hand to indicate
which arm was to be ½xed.

This and the other steps are all important in
preventing systems errors. Unfortunately,
systems errors of the type focused on by the
Institute of Medicine don’t explain why 15–
20 percent of all patients are misdiagnosed.
The mistakes that lead to delayed or never-
made diagnoses are thinking mistakes.

Incidentally, getting to the data on misdiag-
nosis is not easy. The data are hidden and
take a while to ½nd. Researchers have per-
formed chart reviews, autopsy studies, and
run simulations where “actor-patients” are
asked to visit established physicians and
mimic an illness and a history. About 80–85
percent of the time, doctors get it right. If
you are a baseball player and you are batting
.800 or .850, that’s unimaginable, right?
Or if you manage your university’s endow-
ment and made the right stock picks 80–85
percent of the time, you would be a genius,
right? But in medicine a 15–20 percent rate
of delayed or never-made diagnoses is sim-
ply too high.

So, how does a doctor think? We work un-
der tremendous time pressure, and we work
under conditions of uncertainty with limit-
ed data at hand. We are also doing what
Donald Schön at mit has called “thought-
in-action.”2 We are thinking while we are

doing, so we’re not like an economist who
sits quietly in his cozy of½ce looking at a
data set and analyzing everything from be-
ginning to end in a linear, systematic way.
Our minds work like magnets. We pull in
information and cues from every direction.
From the moment someone walks in and
says hello, our eyes are performing a physi-
cal exam. From the patient’s ½rst response
to our initial question (What brought you
here today? What’s wrong?), we are getting
data and integrating them. The data increase
as we do a physical exam and look at the
patient’s labs, X-ray studies, and so on.

Amos Tversky and Daniel Kahneman were
pioneers in cognitive science when they
were at Hebrew University in Israel, where
they studied thinking under conditions of
uncertainty and time pressure. Tversky died
an untimely death as a young man. Kahne-
man won the Nobel Prize in economics and
is currently at Princeton. Together they de-
½ned using experimental paradigms for cer-
tain biases that many people argue are wired
into the human brain. I believe their work ex-
plains much of the genesis of misdiagnosis.

Tversky and Kahneman performed a series
of experiments to identify the shortcuts and
mistakes that people make. For example,
they showed one group of students–not
math majors–a series of numbers that were
to be multiplied. One times two times three
times four, all the way to eight. They quick-
ly showed the numbers on a screen and then
told the group to estimate the product of
multiplying all the numbers.

The group put down on their papers some-
thing like 500.

If I am going to be a more
effective teacher–if I am go-
ing to improve my own abil-
ities as a physician–I need
to know how doctors think.

1 Institute of Medicine, To Err Is Human: Building
a Safer Health System, ed. Linda T. Kohn, Janet
M. Corrigan, and Molla S. Donaldson (Wash-
ington, D.C.: National Academy Press, 1999).

2 Donald A. Schön, “From Technical Rationality
to Reflection-in-Action,” in Professional Judgment:
A Reader in Clinical Decision Making, ed. Jack Dowie
and Arthur Elstein (Cambridge, U.K.: Cambridge
University Press, 1988). Schön’s essay was origi-
nally published in Schön, The Reflective Practi-
tioner (New York: Basic Books, 1983).

Physicians anchor all the
time. They take the ½rst bit
of data the patient gives
them about what’s wrong,
and they run with it. The
time pressures of modern
medicine only exacerbate
the problem.
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A second group with a similar composition 
–bright students but no math majors–was
shown the same series of numbers in re-
verse: eight times seven times six times
½ve, down to one.

The second group put down something like
2,200 as their estimate.

Both estimates are wrong, but the difference
between them is nearly ½vefold. Tversky
and Kahneman de½ned what’s called “an-
choring” based on this type of experiment.
Anchoring turns out to be more powerful,
and more insidious, than this simple ex-
periment with students would suggest. Our
judgments–say, of whether a series of num-
bers multiplies to the hundreds of thou-
sands or to the millions–are biased by the
initial data we encounter, whether it is
eight times seven times six, which is 336,
or one times two times three, which is six.

When he was at mit, Dan Ariely, realizing
that he was dealing with math majors who
would immediately know the formula for
multiplying a series, invited a group of mit

undergraduates to play a game about auc-
tioning automobiles. He told them to put,
for identi½cation purposes, the last two dig-
its of their Social Security Number in the
right-hand corner of their paper and then
to forget about it. Everyone jotted down the
last two digits of his or her Social Security
Number–some had low digits (09 or 18),
some had digits in the mid-range (45, 58),
and some had high digits (88, 92). Ariely
then showed three automobiles: a Chevette,
which is a tin can; a Camry, which is a mid-
level car; and a fancy, high-end Lexus. Ariely
asked the students to imagine the cars were
being sold at auction and to determine what
they would be willing to bid for them.

He found that students with low ½nal dig-
its in their Social Security Number tended
to put in lowball bids on every one of the
cars. People with digits in the middle put
in middle-range bids. And people with high
digits overbid. Obviously, the last two dig-
its of a Social Security Number have noth-
ing to do with the price of a Chevette, Cam-
ry, or Lexus. But in Ariely’s experiment,
the mind anchors on those numbers. Even
though the students are told to put the num-
bers to the side and even though rationally
they know the numbers are irrelevant, they
become biased.

Physicians anchor all the time. They take
the ½rst bit of data the patient gives them
about what’s wrong, and they run with it.
The time pressures of modern medicine
only exacerbate the problem. Many mis-
diagnoses are due to anchoring.

A second common mistake is the availabili-
ty heuristic, also de½ned by Tversky and
Kahneman, although mainly with regard to
economics. Imagine that you go to a wed-
ding with your spouse or signi½cant other.
You are sitting at the table with your Uncle
Moe, who didn’t go to college and is a schlub.
Moe says, “I bought Google when it was $83.
I made so much money. I knew Google was
a great company. I could tell they would do
this, they would do that. And now it’s trad-
ing at $350.”

On the drive home your signi½cant other
says, “I told you to buy Google, and you
didn’t listen. I told you, ‘It’s Google!’ All
these years you’ve been telling me Moe is a
schlub and he doesn’t know anything. He
made a fortune. And look at us.”

So, a month later someone says, “There’s
this new Internet company; it’s unbeliev-
able.” You have Google on the brain, not to
mention Uncle Moe. So when you analyze
what this company does, what its prospects
are, you superimpose the drama and success
of Google on your decisions.

Dramatic or prevalent problems or cases
are easily retrieved from memory. What is
most available from the past becomes su-
perimposed on the present. So, doctors who
have seen a dramatic or unusual case are
more prone to see the same dramatic or

unusual problem elsewhere. Doctors in the
middle of a flu epidemic will conclude that
every patient they see has flu, even if those
people don’t have flu.

The last important error is related to attri-
bution bias. We all have stereotypes in our
mind. We see someone who’s not shaved,
has a stubbly beard, clothes don’t look good,
maybe there’s a whiff of alcohol. Immedi-
ately we conclude he’s a chronic alcoholic.
In my book How Doctors Think,3 I describe
a woman I call Ellen Barnett, who saw ½ve
doctors while in the middle of menopause.
She told them she was feeling explosions in
her body.

Now, when it’s 4:30 in the afternoon and
you’ve seen fourteen patients, and some
high-strung perimenopausal woman comes
in and says, “I’m feeling explosions in my
body, I have explosions in my body,” you
say, “It’s menopause,” right? You think,
“Another high-strung woman with hot
flashes.” You attribute her problem to the
stereotype, often pejorative, that you have
in your mind.

After seeing ½ve really good physicians, all
of whom patted Ellen Barnett on the head
and told her she was just having problems
with menopause, she saw a sixth doctor, an
endocrinologist. She said to the doctor,
“You know, I am a little cuckoo, and I am
having a really tough time with menopause,
but I’m telling you I am feeling explosions
in my body.” This doctor did not make an
attribution error. She didn’t say, “Ugh. One
more menopausal woman driving me crazy.”
She said, “Let’s be counterfactual. Let’s say

I believe the time has come
to incorporate cognitive sci-
ence into the education of
medical students and physi-
cians. We need to know how
we think and why we often,
too often, think incorrectly.

I strongly believe in the au-
tonomy of the patient. It is
the patient, the sick person,
who either enjoys the bene½ts
or suffers the consequences
of decisions made about
treatment.

3 Jerome Groopman, How Doctors Think (New
York: Houghton Mifflin, 2007).
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it’s not menopause. What else could it be?”
She thought and she listened. The sixth
doctor discovered that Ellen Barnett had a
pheochromocytoma, a tumor that pro-
duces adrenaline and can cause sky-high
blood pressure, precipitating a stroke or
heart attack–in short, a tumor that can be
fatal. The doctor who didn’t make the at-
tribution error, who avoided the misdiag-
nosis, saved Ellen Barnett’s life.

Medicine has been very effective at incor-
porating important scienti½c disciplines
that were initially not part of its fabric; for
example, molecular biology. In the 1970s
when I was training, other people on cam-
pus were working on bacteria. But they
didn’t talk to doctors, and doctors didn’t
talk to them. Now dna analysis is main-
stream. So are high-performance comput-
ers, bioinformatics, and mri scans. Medi-
cine has incorporated all of this technolo-
gy, some of it good, some of it with down-
sides. I believe the time has come to incor-
porate cognitive science into the education
of medical students and physicians. We
need to know how we think and why we
often, too often, think incorrectly.

While on rounds I also noticed that the in-
terns, residents, and medical students all
would immediately glom onto the comput-
er, use it to arrive at a diagnosis, and ½nd
the so-called guidelines for the diagnosis.
These guidelines are basically algorithms
or decision trees that have been put togeth-
er by expert committees based on “best
evidence” or “best practices.” Some guide-
lines are designed to help prevent shameful
levels of contamination; for example, guide-
lines on hand washing or how to place a
central line. Others are meant to keep doc-
tors from making avoidable errors–leav-
ing surgical instruments in someone’s ab-
domen or prescribing medications that in-
teract in a toxic way. Still others deal with
aspects of acute care; for example, giving
an aspirin after a myocardial infarction.

The problem is that guidelines are now
moving beyond where I believe their reach
is best set. They are recommendations, but
they are becoming rules. And they have
real scienti½c and cultural limitations. The
main scienti½c limitation is that all evidence

is imperfect. In the last few years the lay
public has repeatedly seen medical dogma
overturned:

� Estrogen replacement therapy for post-
menopausal women. This was gospel for
40 years because the medical profession
thought it prevented heart disease and
dementia. Recent results from a much
better designed, randomized controlled
study indicate that this isn’t the case.

� Glucose control for diabetes. For years
the dogma in certain circles was that you
had to tightly control blood sugar. In the
last six months, however, important
studies have been published, mainly in
The New England Journal of Medicine, show-
ing that you kill more people than you
help by so tightly regulating blood sugar.
So that might not be such a smart idea.

� Low-fat diets. Ten, twelve years ago, all
the emphasis was on low-fat diets. And
what resulted? An epidemic of obesity as
lay people and doctors alike thought that
carbohydrates were a good substitute.

So we are often not as smart as we think.
The other problem with converting recom-
mendations–or reference points (guide-
lines are important reference points)–into
rules has to do with the very process by
which guidelines are developed. Experts of-
ten don’t agree. But guidelines come out of
consensus. I have been on these commit-
tees. Sometimes the committee will in-
clude a forceful, dominating personality
who says, “Tight blood sugar regulation is
essential; we know this.” And therefore the
guideline is written that way. What is hap-
pening in Massachusetts, and may soon
happen across the country, is that physi-
cians who deviate from the guideline are
being dinged.

The problem is twofold. First, I strongly be-
lieve in the autonomy of the patient. It is
the patient, the sick person, who either en-
joys the bene½ts or suffers the consequences
of decisions made about treatment. There-
fore, the patient’s preferences, goals, and
values need ultimately to prevail. That
doesn’t mean a patient should be able to
come into the hospital and say, “I want you
to have dirty hands in the or.” Or, “You
don’t have to mark my right hand. Just do
whatever you want.” But what if someone
doesn’t want to take a statin drug for bor-
derline cholesterol–in effect, doesn’t want
to follow the guidelines many elite medical
groups have developed for these drugs? A
lot of people say, “I don’t want to take it. I
don’t want to have muscle aches or risk get-
ting them. I don’t want to take another
pill.” One would hope that the interests of
the physician would align with those of
the patient, but if the physician is under
½nancial pressure to follow the guidelines,
his or her interests and those of the patient
might no longer be in alignment.

The second part of the problem is conflict
of interest, an issue recently heralded by
the Institute of Medicine.4 The fact is that
many of the people who write guidelines
have ½nancial interests in the areas covered
by those guidelines. I don’t believe that they
are consciously prostituting themselves. I
really don’t. Some people truly do believe
deeply in some things, and the pharmaceu-
tical and medical device companies ½nd
those people, those opinion leaders who
strongly believe, and they support them,
make sure that they fund the guideline com-
mittees on which those people serve. A dev-
astating recent article in The Journal of the
American Medical Association showed how
the diabetes guidelines were formulated
with inadequate transparency and the sup-
port of a pharmaceutical company. No voic-
es of dissent were included.

So, we are at a watershed moment in terms
of health care. We need to have universal
coverage, and we need to contain costs, but

4 Institute of Medicine, Conflict of Interest in
Medical Research, Education, and Practice, ed.
Bernard Lo and Marilyn J. Field (Washington,
D.C.: National Academy Press, 2009).

My cognitive burden as a
physician is to ½gure out
how the various guidelines 
do or do not correspond
to the individual sitting in
front of me.
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we also have to be extremely attentive to
making sure that as these imperatives are
met we don’t set up a system where we stop
thinking about the individual. My cognitive
burden as a physician is to ½gure out how
the various guidelines do or do not corre-
spond to the individual sitting in front of me.
The studies on which guidelines are based
consist of statistical averages of cherry-
picked and relatively homogeneous popu-
lations that may or may not correspond to
the patient in my of½ce who also has kidney
disease or heart disease in addition to his
lymphoma. The skill is to understand how
the individual does or does not correspond
to the published data and then to ½nd out
from the individual what his or her goals
and values and preferences are. While think-
ing about the disease, the physician should
also be thinking about the individual.

Question: I would like you to speak more
about differential diagnosis. Back when I
was in medical school, the teaching we re-
ceived was quite good on differential diag-
nosis, how to go about it, the process, and
so on. But over my career I’ve certainly seen
people do exactly as you say. They ½xate on
one issue, and they don’t bother to proceed
with a differential diagnosis. They aren’t
ruling things out. They’re just putting them
aside. Can you discuss what you think are
some of the influences besides time pres-
sure that cause physicians not to follow
what (I assume) is still being taught? What
pressures have you encountered as you’ve
studied this problem?

Groopman: In addition to time pressure,
which is a major factor, we need to consid-
er the bene½ts and downsides of the elec-
tronic medical record. My wife, Pam Hartz-
band, and I have written about this in The
New England Journal of Medicine.5 We are see-
ing a terrible abandonment of narrative.
The average physician now interrupts a pa-
tient within eighteen seconds. Talk about
anchoring! When you ask, “What’s wrong
with you?” but then interrupt so quickly,
you don’t hear the story. And the story is
critical for two reasons: one, the most im-

portant information often doesn’t come at
the beginning; two, ultimately you need to
know who this person is in order to devel-
op a shared strategy about what to do and
how to treat. After my recent accident I ex-
perienced this problem ½rsthand. My phy-
sicians didn’t look at me. They were abso-
lutely glued to the computer screen. They
didn’t use open-ended questioning when
speaking with me. All of their questions
were close-ended because they needed to
check off boxes to show on the electronic
record that they had met the quality metrics.
Otherwise they get dinged. I was shocked
to see that the rand organization has set
forth 439 “quality” indicators that a doctor
must measure up to.6 Some of these are
overwhelming. Others are process measures
of unclear utility, unproven with respect to
changing disease outcomes. You would be
checking boxes for twenty hours a day!
When doctors stop thinking in an open, ex-
pansive way, they stop thinking about dif-
ferential diagnoses. The errors, the short-
cuts, the heuristics, the biases that Tversky
and Kahneman de½ned are then ampli½ed
because the doctor’s focus is on checking
off the boxes and fragmenting the patient
to ½t the structure of the electronic record.

Question: You emphasized the importance
of teaching students how to think about
taking care of patients. Your thesis was that
we don’t pay enough attention to that any-
more. I agree with you. I would suggest,
however, that you omitted the most impor-
tant reason for this phenomenon: our
health care system has been turned into an
industry. Medicine is no longer a social
service rendered by professionals in a per-
sonal relationship with patients; it’s a busi-
ness. Doctors are being forced to be cost-

effective and to use their time ef½ciently to
generate more income. That can’t be done
without changing the health care system. I
have been a physician for sixty-three years,
and I can clearly remember how it was when
I started out in medicine and the kind of
medicine I taught to students in the 1950s,
1960s, and 1970s. Students and house of-
½cers were required to spend time with pa-
tients; it was open-ended. For economic
reasons, that practice is no longer available.
Do you think that we physicians ought to
be speaking more loudly and more clearly
about the need to reform the health care
system so that it doesn’t continue to become
simply a business that generates maximum
income for investors, owners, private in-
surers, and so on?

Groopman: Yes, I strongly agree with that;
it’s another issue that my wife and I have
written about in The New England Journal.7

Today doctors are subject to what’s called
“relative value units.” Every physician has
to account in dollars for his or her time. The
social fabric of medicine is being changed
as people are increasingly conditioned to
think of time as money all the time. There-
fore, they take the shortest distance between
two points when making a “diagnosis” or
recommending a treatment. The compas-
sionate dimension of medicine is telescoped
to a point where it is disappearing.

Cognitive psychologists have conducted
studies in which they place people in rooms
and ask them to “decode” sentences.8 In one
room the person decodes neutral sentences.
In the other room the person decodes sen-
tences that include ½nancial terms, words

While thinking about the dis-
ease, the physician should
also be thinking about the
individual.

7 Pamela Hartzband and Jerome E. Groopman,
“Money and the changing culture of medicine,”
[Perspective] The New England Journal of Medi-
cine (360) (2009): 101–103.

8 Kathleen D. Vohs, Nicole L. Mead, and Miranda
R. Goode, “The psychological consequences of
money,” Science 314 (2006): 1154–1156.

5 Pamela Hartzband and Jerome E. Groopman,
“Off the record–Avoiding the pitfalls of going
electronic,” [Perspective] The New England Jour-
nal of Medicine (358) (2008): 1656–1658.

When doctors stop thinking
in an open, expansive way,
they stop thinking about
differential diagnoses.

6 Elizabeth A. McGlynn, Steven M. Asch, John
Adams, Joan Keesey, Jennifer Hicks, Alison De-
Cristofaro, and Eve A. Kerr, “The quality of
health care delivered to adults in the United
States,” The New England Journal of Medicine
(348) (2003): 2635–2645.
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about money. A confederate of the research-
ers enters each room and drops a bunch of
pencils on the floor. Compared to the person
who is decoding sentences that include mon-
etary terms, the person who is decoding neu-
tral sentences will pick up twice as many
pencils. The same result occurs when some-
one enters the room and says, “Will you help
me with these instructions? I don’t under-
stand the problem.” Compared to the per-
son who is being subliminally prompted
about money, the person who is decoding
neutral sentences will spend two to three
times as much time trying to help.

A famous line in the Talmud begins, “Ayn
kemach, Ayn Torah.” Without bread there
is no learning. Doctors need resources to
do science and to educate patients. But the
present-day focus on money in medicine is
so intense that an entire dimension of med-
icine is being negated as a result. 

Question: What bene½t might be conveyed
by truly intelligent computers that know all
about differential diagnosis, including the
uncertainties in differential diagnosis?

Groopman: This actually has been tested.
Computers are a de½nitely useful resource.
If I want to check a symptom or get a differ-
ential diagnosis or a span of possibilities,
computers are very ef½cient. However, the
½eld-testing of reasonably sophisticated
computing with large medical databases
has been a failure. Most of the data are neg-
ative, and the reason is, to use the jargon of
some of my computer friends, “garbage in
garbage out.” If you don’t have the skill set
to extract from the patient’s narrative what
is really going on, if you take the symptom
based on anchoring or availability or attri-
bution, the computer is not going to step in
and say, “Listen, guy, you interrupted at
eighteen seconds. Give me something in-
telligent here, not the ½rst bit of data the
patient gave you–‘I have a headache’–be-
cause that data, the headache, is irrelevant.”
In a situation like this, the supposedly “in-
telligent” computer is inert: it spits out a
differential diagnosis and decision tree based
on the headache datum, and you send the
person to the neurologist and the mri and
so on. You have misdiagnosed or delayed

diagnosis by relying on the computer. But
the problem is not the computer. The prob-
lem is the human being who relied on it.

Question: You have suggested that the
medical profession should consult cogni-
tive scientists such as Emilio Bizzi. Is that
not naive, given that cognitive science,
like computer science, is such a young
discipline?

Groopman: We can learn or be trained in
what’s called metacognition: thinking about
our thinking. It sounds simple, but people
don’t do it. Not only doctors but people
in every sphere of work should constantly
be asking themselves a series of straight-
forward counterfactual questions. The
½rst is, “What else could it be?” Instead
of just dismissing Ellen Barnett as a kooky,
perimenopausal woman, ask what other
diagnoses might explain her symptoms.
The second question is, “Could two things
be going on at once?” In medical school we
are taught Occam’s razor over and over
again: look for a single unifying explana-
tion. The problem is that people sometimes
have two problems going on at once. This
is a huge issue for radiology. Researchers
have done some wonderful studies where
they track the eyes of the radiologist look-
ing at an image. As soon as radiologists ½nd
an abnormality, they stop looking. Even if
their retina passes over a second abnormal-
ity, they don’t assimilate it. This is termed
“satisfaction of search.” The third question
is, “What in this set of data goes against my
hypothesis?” This question protects you
against con½rmation bias, stops you from
cherry-picking the data that con½rm your
assumption and discounting the data that
are contradictory. These three simple meta-
cognitive questions should be widely taught
and practiced.

Question: Why can’t the box-checking ex-
ercises be used as a way of countering the
heuristics that lead doctors to misdiagnose
or delay diagnosis? For example, the three
metacognitive questions could be on the
checklist. “Did you ask whether it could be
something else?” That is a box the doctor
could check off.

Groopman: The problem is that you then
have an in½nite set of questions to ½nd the
answer to “What else could it be?” A check-
list can’t encompass the universe of ques-
tions that would need to be asked if you
don’t have the skill set to engage in an open-
ended narrative. When How Doctors Think
came out, I received an email about one of
the patients from someone who works in
computers and databases. He said, “I ran
her symptoms through the computer, and 
I got forty-three different diseases I could
posit.” But he can’t evaluate those forty-
three possibilities in the way that a well-
trained physician can.

Maybe we can do checklists better. I am
not against having information in a more
structured way. But the way checklists are
now implemented is limiting rather than
expanding. We need to return to engaging
the patient in a narrative. When you engage
people with checklists, they often won’t tell
you things accurately until you are done
with the checklist. You need to talk to ½nd
out what’s wrong. In fact, studies of phy-
sician-patient interactions have found that
if the doctor doesn’t prompt the patient in
an open-ended way, the doctor won’t get
good information. That’s just how people
are. We want to tell our story, and if we’re
not given that opportunity the doctor is put
at a disadvantage.

©  2010 by Jerome E. Groopman

Studies of physician-patient
interactions have found that
if the doctor doesn’t prompt
the patient in an open-ended
way, the doctor won’t get
good information.
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Larry Kramer

Larry Kramer is Richard E. Lang Professor of
Law and Dean of Stanford Law School. He has
been a Fellow of the American Academy of Arts
and Sciences since 2006.

Welcome

It is my pleasure to welcome you to the
1944th Stated Meeting of the Academy,
which will address the challenges of mass
incarceration. 

Before I was dean of Stanford Law School,
I wrote about constitutional history, with
an emphasis on the founding era and early
American republic. The United States is
still a very young country. We don’t have
many institutions with really impressive
historical pedigrees–at least not when com-
pared with, say, Europe’s ½nest universities,
many of which are considerably older than
the United States. One of the thrills of be-
ing elected to the American Academy was
becoming part of an organization whose

charter members included John and Sam
Adams and whose earliest inductees were
the likes of Benjamin Franklin, George
Washington, Alexander Hamilton, and
Thomas Jefferson.

But historical pedigree alone is not what
makes the Academy such an interesting
and important organization. What makes
the Academy special is the mission that
motivated its original creation and the way
it has continually supported that mission
for two centuries. The mission is laid out in
the Academy’s Charter: “to promote and
encourage . . . [and] in ½ne, to cultivate
every art and science which may tend to
advance the interest, honour, dignity, and
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1 Glenn C. Loury, “Obama, Gates and the Amer-
ican Black Man,” The New York Times, July 25,
2009, www.nytimes.com/2009/07/26/opinion/
26loury.html.

happiness of a free, independent, and virtu-
ous people.” The countless ways in which
the Academy has advanced this mission
range from simply standing as evidence of
the importance of research, science, and
art, to promoting work in nearly every ½eld
and discipline, to helping disseminate knowl-
edge and understanding, to engaging in ef-
forts to preserve the values and practices
needed for knowledge and the creation of
knowledge so these can remain free from
the forces that would demean or distort
understanding for political or other ends.

Meetings like this are a wonderful example
of the role the Academy plays in helping to
inform the public. Few topics generate more
interest or are more important than those
surrounding the enforcement of crime and
the handling of criminals. This has almost
always been true, moreover: matters of
criminal law and punishment generated as
much interest and debate when our nation
was founded as they do today. These debates
matter because the way in which a society
handles those who violate its rules provides
an important benchmark and test of that
society’s morality. How we deal with crime
and punishment goes far toward de½ning
who we are and what kind of people we
want to be. 

There is a tendency today to throw up one’s
hands and assume that studying the crimi-
nal justice system is a waste of time, that
public debate about crime is pointless be-
cause the political system is simply a ratch-
et when it comes to these issues: we only
ever increase punishment, we only ever
make sentences harsher, we only ever treat
the convicted worse, and we only ever think
less about support and rehabilitation.

And if one looks at the record of just the
past 30 or 40 years, one might think that’s
true. Public debate, or at least political de-
bate, about crime has been rather one-

sided and unidirectional. But even I’m old
enough to remember the time before that
“Dirty Harry” moment in the late 1960s,
when the discussion and its policy outcomes
were less reflexive. That the debate was once
other than it is today shows that it can be
different again. I think we may well be at
one of those times where we have a window
of opportunity and the reflexive assump-
tions of the past are softened enough to
make us open to change.

I don’t mean by this to suggest that any
particular change is right or wrong. I mean
merely to say that the time seems right to
have a real discussion and debate, because
we may have arrived at one of those mo-
ments when new policy or better policy can
actually be made. We will of course still en-
counter disagreement about what a better
policy might be, but now is a time for study,
for learning what we can do. At times like
these the scholarly community matters
more than ever, because we in the Academy
have an important role to play in making
sure that the moment isn’t wasted. This
entails more than just doing research and
writing papers; it means talking to and
working with practitioners in the criminal
justice community, talking to and working
with government and with law enforcement
of½cials, helping to build consensus and
craft new policies for everything from po-
lice investigations to trial rights to sentenc-
ing to prison reform, reentry policy, voting
rights, juvenile justice, and on and on.

The Academy is a place where people from
all sides and with all views can come togeth-
er to engage in such a conversation; it’s a
place where no one will shout, “You lie!”–
and where even if such an outburst did oc-
cur, it would be followed by debate and dis-
cussion to show why it’s so or not so. We
offer a sanctuary from overt politics and a
forum for debate that if not exactly disin-
terested is at least open-minded. We should
be worrying today about the increasing
tendency of people on all sides to limit
themselves to hearing only from others
with whom they already agree and to dis-
miss those with whom they disagree as ill-
motivated. As scholars we are obliged to
rise above this.  And that is something the
American Academy of Arts and Sciences
has always stood for and promoted.

Bruce Western

Bruce Western is Professor of Sociology and
Director of the Multidisciplinary Program in 
Inequality and Social Policy at Harvard Univer-
sity. He has been a Fellow of the American Acad-
emy of Arts and Sciences since 2007.

When I think about criminal justice in
the United States, I often picture a prison
scene of intense overcrowding. And per-
haps because I am from Cambridge, Massa-
chusetts, the dominant image I have of race
at this moment is the somewhat more
genteel, even bucolic, scene of President
Obama’s so-called beer summit.

I think the beer summit has actually done
the public conversation about race and
criminal justice a great disservice by dis-
tracting us from the real issues. As Glenn
Loury argued in a recent op-ed piece in The
New York Times, the reaction to the arrest of
Henry Louis Gates Jr. by a white Cambridge,
Massachusetts, police of½cer has largely
served to trivialize the quite profound
challenges to social justice in America.1

Few topics generate more in-
terest or are more important
than those surrounding the
enforcement of crime and
the handling of criminals.

Nothing distinguishes the
life experience of blacks
and whites in America like
contact with the criminal
justice system.
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One of the challenges of the Academy’s
work on incarceration will be to recalibrate
the debate and try to inject some hard facts
into the discussion.

To understand the recent trends in incar-
ceration in the United States, we might be-
gin by looking at the comparative incarcer-
ation rates in Western Europe (see Figure 1).
The incarceration rate is a measure of the
scale of the criminal justice system; it re-
cords the fraction of the population that is
incarcerated. In the early 2000s in Western
Europe the incarceration rate was about
100 per 100,000, or 0.1 percent of the pop-
ulation. The U.S. incarceration rate at the
time was about an order of magnitude larg-
er, 700 per 100,000. From a comparative
point of view, the U.S. incarceration rate is
incredibly unusual. The American penal
system is also unusual in historical terms
(see Figure 2). From 1925 to the early 1970s
the imprisonment rate was roughly constant
at about 100 per 100,000, about the same
level we see in Western Europe today.

In the early 1970s the system began to grow,
and it has grown every year for the last 36 or
37 years. But the imprisonment rate doesn’t
capture the entire population under criminal
justice supervision. While we have 1.5 mil-
lion people in prison in the United States,
another 780,000 are in local jails, 800,000
are on parole, and 4.2 million are on proba-
tion. More than 7 million people are under
some sort of criminal justice supervision in
this country, a situation that is historically
novel. These very high levels of supervision
have emerged only in the last decade or so.
Striking as these ½gures are, they do not cap-
ture the most important thing about incar-
ceration in the United States: the inequali-
ty of its distribution.

By 2008, 750 people were in prison or jail for
every 100,000 in population. That is 0.75
percent of the overall population behind
bars. For every 100,000 young white men
with low levels of schooling who have
dropped out of high school, 11,000 are in-
carcerated. The overall incarceration rate
for young African American men today is
also 11,000 per 100,000. But the rate for
young African American men who have
dropped out of high school is 37,000 per
100,000. Thirty-seven percent of all African

American men under the age of 35 who have
dropped out of high school are behind bars,
under lock and key, in prison or jail. Their
incarceration rate is 50 times the national
average.

This is just a snapshot at a point in time.
We might also ask, what is the likelihood
you’ve ever been to prison at some point in
your life? We might be interested in this

question because we think incarceration
confers an enduring life status that affects a
whole array of life chances even after you
have been released. So we want to know the
size of the group that is exposed to this risk
of diminished life chances. Among African
American men who never went to college,
one in eight will go to prison at some point
in their lives if they were born in the late

Figure 1

Figure 2

The Challenges of Mass Incarceration in America
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1940s, just after World War II. If they were
born in the late 1970s and thus grew up in
the period of the prison boom, their life-
time risk of serving time in a state or fed-
eral facility for a felony conviction is 70
percent if they dropped out of high school
(see Figure 3). For the recent birth cohorts
of African American men with low educa-
tion, serving time in prison is utterly normal.

In fact, if we compare the risk of imprison-
ment to other events that we think charac-
terize the pathway through adulthood
(marriage, completing college, and serving
in the military), imprisonment for African
American men today is much more com-

mon than completing college with a four-
year degree or serving in the military (see
Figure 4). The opposite is true for whites,
who are more likely to marry, complete
college, or serve in the military than go to
prison. Whites are also more likely than
African Americans to experience these life
events. The lone life event that African
Americans will experience more common-
ly than whites is incarceration, and the ra-
cial disparity for this one event (i.e., the
gap between the percentage of whites who
will experience it and the percentage of
African Americans who will) is larger than
for any of the others.

Nothing distinguishes the life experience
of blacks and whites in America like con-
tact with the criminal justice system. We
could look at any number of other social
indicators–the wage gap, infant mortality
rates, gaps in unemployment–and not ½nd
one in which the racial disparity is greater.
This tells us something profound about the
state of American race relations. As we con-
sider the issues associated with mass incar-
ceration in the United States, we must con-
sider how our extraordinary present-day
rates of incarceration are a signi½cant source
of social inequality in America.

Figure 3

Figure 4
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Glenn Loury is Merton P. Stoltz Professor of the
Social Sciences and Professor of Economics at
Brown University. He has been a Fellow of the
American Academy of Arts and Sciences since
2000.

We are a nation of jailers. We have 2.25
million people under lock and key on a giv-
en day and another 5 million under super-
vision. This level of incarceration would be
one thing if it were a random draw on the
population or if we somehow had a meter of
the evilness of the soul and had used it to
lock up the people who were the most evil
among us. But in fact the incidence of this
practice is highly selective by class and by
race. This is justice, but of a strange kind.
And the legitimacy and the morality of our
practice are in question. We have armies
marching around the world under a ½gura-
tive banner that reads Freedom, and yet
we are home to institutions unmatched in
human history in their scope and scale for
the custodial supervision and detention of
persons.

We might argue that we are simply meting
out to individuals their just desserts. The
rules have been clearly stated, they violated
the rules, and it is the obligation of institu-
tions of criminal justice to deliver penalties
for the violation of rules. I see that as a very,
very thin reed on which to rest this struc-
ture that we have built. I don’t think we can
get past the legitimacy question on a one-
off argument that each and every one of
America’s 2.25 million prisoners did this or
that and we are meting out to them what
they earned.

I think we are doing social policy here. I
think we are managing deep social prob-
lems in our society, failures of other insti-
tutions, of education, the economy, and so
forth, and failures of human development.
I think we are reaping what we have sown
in the way in which we have partitioned
ourselves, whether it’s the physical space
of our cities or the relational space of how
we are connected to one another. People
are isolated, they are deprived, they are dis-
advantaged, they don’t have the opportuni-
ty to realize their full human potential. We
have ½fteen- and sixteen-year-olds walking
around in some of our cities with pistols.
Sometimes they use them. And we treat
them as if this were entirely their problem,
not acknowledging that we, collectively
through our institutions and our social or-
ganization, might have any responsibility
for their wrongdoing.

Clearly, I am not giving a social scientist’s
lecture. I haven’t presented any data or
made any kind of scienti½c claim. I am
making statements that might be regarded
as my opinion. When I was in graduate
school I was taught that as an economist
my job was to work out the implications 
of the assumptions we make about human
behavior and the ways that markets work.
The question of evaluating those outcomes
was somebody else’s job. That story worked
for me for a few decades, but it doesn’t
work anymore. Since being invited to de-
liver one of Stanford’s Tanner Lectures on
human values a few years ago, I have pur-
sued a new tack, one less concerned with
technical economics than with moral phi-
losophy. My subject then as now, America’s
system of mass incarceration, is one I will
not let go.

If my words betray some emotion and a
sense of outrage, they do so because our
American practice of incarceration is a so-
cietal practice, the workings out of our
democratic institutions. The American sys-
tem of justice and incarceration acts on our
behalf, in our name, with our endorsement,
seeking our votes. And its practice is scan-
dalous. Placed in an international compar-
ative context, we are off the charts. Viewed
against the backdrop of our own history,
when we look at the inner-city communi-
ties where a lot of this activity is taking
place, when we think about these popula-
tions and how they have come to be where
they are, when we think about all of the
practices, the generations leading up to
where we are now that have helped to make
the situation the way it is, I ½nd it scandal-
ous that we would manage the consequen-
ces of this history through coercion, force,
stigmatization, isolation, and con½nement.

The pain in the lives of the people who are
the subjects of our institutions of mass in-
carceration is unimaginable. Yes, there are
victims. However, the political calculus
that simply asserts we have victims, we
have perpetrators, and we are going to vin-
dicate the victims and punish the perpetra-
tors is a super½cial moral calculus.

We are scholars–dispassionate, objective,
clearheaded. But we are also citizens and
human beings. And most of us have mega-
phones held up to our mouths. We can in-
fluence the public debate; we can frame the
discussion. If we have the courage to step
out and call wrong what we see as wrong
and if we try to bring our intellectual re-
sources to bear on these problems, we can
make a difference.

If my words betray some
emotion and a sense of out-
rage, they do so because our
American practice of incar-
ceration is a societal practice,
the workings out of our dem-
ocratic institutions.

The Challenges of Mass Incarceration in America
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Law at Stanford Law School and Codirector of
the Stanford Criminal Justice Center.

Something missing from our public dis-
cussion of the profound and troubling issue
of mass incarceration in the United States
is any consideration of what happens when
all these prisoners come home. We spent
the last decade thinking about who should
go to prison. We passed three strikes laws,

mandatory drug laws, and on and on and on,
but we gave little thought to what would
happen after the people at whom these laws
were aimed completed their sentences. If
you quadruple the prison population, as we
have done since 1960, you quadruple the
number of people coming home. The pub-
lic is very much unaware of this reality. They
somehow think that people sent to prison
will be there for a very, very long time. In
fact, the average prison term is two years,
and probation and parole violators do much
less time.

Forty-½ve percent of everybody sitting in a
prison cell today will be released within the
year. Almost half of our current prisoners
will soon be returning home. Most of those
people are uneducated, illiterate, and un-
employable. Increasingly they will lack the
kinds of supports we think would help in
their reintegration. When prisoners are re-
leased in California they are given $200. In
most other states they are given less. Most
former prisoners return to inner-city com-
munities. The data show that fewer and
fewer areas are willing to accept prisoners
who are released, so we are concentrating
them in a smaller and smaller number of
neighborhoods. Those neighborhoods of-
ten lack jobs and housing and are the least
able to deal with the particular needs of
former prisoners.

It turns out that getting out of prison is a
lot easier than staying out of prison: 70 per-
cent of everybody released from prison will
be back in custody within three years. We
also know that about three-quarters of all
prisoners enter prison with a substance
abuse problem and about one in ½ve is di-
agnosed mentally ill. They, too, are coming
out. The average newly released prisoner
has a sixth-grade education, is about twen-
ty-nine years of age, has nine prior arrests,
and has served two prior jail terms. The
churning just goes on and on.

For the last several years my work has fo-
cused on the moment of release. That mo-
ment represents a great opportunity. After
all, we have invested on average $100,000
on each person we release (adding court and
corrections costs). We spend $65 billion a
year on corrections in the United States. For
more than a decade the growth in spending
on corrections at the state level has been ex-
ceeded only by the growth in Medicaid costs.
The costs are tremendous, and states can no
longer afford them. They are closing prisons
and instituting early-release programs. But
at a time of widespread budget crisis, these
measures are a catch-22. When we release
prisoners, they are pretty much on their
own. They now have the stigma of being an
ex-con, and they are about to require com-
munity services that are being reduced or
cut thanks to the current ½scal crisis. They
are going to stand behind very, very long
lines of nonconvicts who need the same

health care and job retraining services. This
is the aspect of mass incarceration that the
public does not understand. Those of us
who have advocated for less incarceration
should now be worried about what com-
munities will offer prisoners when they are
released.

When we start thinking about mass incar-
ceration and prisoner reentry, we must also
think about sentencing, about how we
want prisoners to use their time when they
are in prison, and about release decisions.
Who should be getting out and under what
kinds of conditions? Who should be going
back when they violate the law, and who
should be sentenced to community-based
alternatives? What is the role of govern-
ment in retraining people whom we have
placed in prison? Do we have any role?
How much are we willing to spend on it?
And what are the public safety conse-
quences if we say we are not willing to
spend very much?

A recent study shows that about 20 percent
of all arrests are of parolees, and that is
with our current support system. When
prisoners are released and we start pulling
back services, they end up in our local jails,
which are less expensive but also less able
than prisons to handle long-term sentences.

The Academy’s concern with mass incar-
ceration struggles with a set of incredibly
complicated issues. My hope is that some-
day, maybe in our lifetime, the need for such
a focus will not be quite as urgent because
more offenders who leave prison will be
going home to stay.

Something missing from
our public discussion of the
profound and troubling issue
of mass incarceration in the
United States is any consid-
eration of what happens
when all these prisoners
come home.

When we start thinking
about mass incarceration
and prisoner reentry, we
must also think about sen-
tencing, about how we want
prisoners to use their time
when they are in prison, and
about release decisions.
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My interest in comparative criminal
justice began nearly twenty years ago when 
I was a guest at Stanford borrowing the
of½ce of an absent faculty member, James
Whitman, who later became famous for a
marvelous book on the historical and com-
parative origins of America’s harsh justice
system. Despite this history, I feel I am the
outsider in this conversation because I’m
not an expert on the American prison sys-
tem in the way my colleagues on this panel
are. What I am able to offer are three brief
points from the perspective of somebody
who is a comparativist and an interested
and concerned observer.

First, I agree with Joan Petersilia that the
U.S. public is broadly aware of the fact of
mass imprisonment and to some extent the
costs and scale of it. My impression, how-
ever, is that the extent to which this system
is exceptional in international comparative
terms–the United States is an outlier to a
quite extraordinary extent–is less widely
debated and thus less well known. Not long
ago I was at a lecture that Bruce Western
gave at a top American university before a
highly educated audience. When he put up
a simple chart graphically showing the scale
of American imprisonment in relation to
that of countries at similar levels of eco-
nomic and social development, the level of
real surprise shown by this highly educated
audience was astounding.

The imprisonment rate in the United States
is almost six times higher than that in Cana-
da, ½ve times higher than in the United King-
dom, about eight times higher than in Ger-
many, and about ten times higher than in
most of the Nordic countries. The phrase
“American exceptionalism” is perhaps over-
used and often underanalyzed, but its use is
more than justi½ed when discussing Amer-
ica’s unprecedented experiment in mass
internal exile.

The sheer numbers of the incarcerated are
not the only relevant issue, though. Equally
deserving of attention and exploration are
the qualitative aspects of imprisonment in
this country–the quality of prison regimes
and rehabilitation programs, for example–
as well as the long-term treatment of pris-
oners who have completed their sentences.

The second point that I would like to make
is that the American criminal justice system
has not always been so. The United States
has a worthy and respectable history in pe-
nal reform. But an extraordinary mismatch
has emerged between the present facts of
imprisonment and America’s distinguished
history of penal reform and the conception
of itself as a land committed to freedom and
dignity. As recently as the early 1970s the
U.S. imprisonment rate was one-and-a-half
times that in the United Kingdom. Today
the U.S. rate is ½ve times the U.K. rate, de-
spite the fact that the United Kingdom’s
imprisonment rate has doubled over the
same period.

Finally, a note of caution about the impli-
cations of these comparative facts and the
much more detailed comparative research
that has been produced. One of the temp-
tations of comparative research is to think
that we can simply study countries that
have managed to keep their imprisonment
rate stable during an era in which they, too,
have suffered the shocks of social, econom-
ic, and political change that appear to have
been involved in producing the steep in-
crease in America’s mass imprisonment.
To simply go to Sweden or Denmark or
Germany and see how they do it and then
export their institutions back to the United
States is a tempting idea; indeed, it’s one of
the reasons we’re interested in comparative
research. But, of course, it doesn’t work
like that for the simple reason that the crim-
inal justice system is not an autonomous
social institution, but rather operates in a
complex cultural, political, and institution-
al environment. What’s more, those features
of this environment interact with one an-
other so that each criminal process is part
of an interlocking institutional social sys-
tem. We can and should try to improve the
situation through changes of the kind that
Joan Petersilia has already alluded to, but
we have to think about the broader picture
as well. We have to think about welfare
states, for example, something that has fea-
tured in Bruce Western’s work. We have to
think about how social inequality is pro-
duced and how it became so extreme in the
United States. We even have to think about
less obvious things such as the way in which
the American electoral system works and
the extent to which elections are directly
relevant to the delivery of criminal justice.

I don’t wish to cast a damper on the idea
that we should be seriously and immedi-
ately concerned with policy development,
nor do I think that comparative research is
irrelevant to that. Comparative research
helps us to understand how these extraor-
dinary differences have been produced and
in doing so to understand a lot more about
how the criminal process interacts with
other political, economic, and social insti-
tutions. Only if we begin to understand
these things better will we be in a good
position to think sensibly about those
broader policy questions that must also
be on our mind.

The imprisonment rate in
the United States is almost
six times higher than that in
Canada, ½ve times higher
than in the United Kingdom,
about eight times higher than
in Germany, and about ten
times higher than in most
of the Nordic countries.

The Challenges of Mass Incarceration in America
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do numbers, and you know what they are
always going to tell you: release people.”

That outcome has simply not been the ex-
perience with other states’ sentencing com-
missions. They’ve been successful because
they’ve proven to be moderate and ration-
al. But there’s something about the politi-
cal dysfunctionality of California whereby
it seems only logical that the legislature,
which has proved unbelievably unaccount-
able in every relevant way, would say, “We
won’t give up our accountability to this un-
accountable body; we just won’t take that
risk even though, frankly, we could create a
commission in any way we wanted.”

The irony here is that because of its dys-
functionality California’s regular branches
of government have already ceded authori-
ty over the prison system–only not to a
sentencing commission but to this other
body called the United States District Court
for the Northern District of California. So
what we have is a war, a ballet, an unhappy
neurotic marriage (choose your own meta-
phor!). This is a fascinating political sci-
ence and legal problem about how we de-
flect and go about rearranging accountabil-
ity in our system.

Conventional discussions within the world
of criminal jurisprudence often turn on the
question of what is the real purpose of pun-
ishment. Is it incapacitation, retribution,
deterrence, or something else? Unfortu-
nately, these debates usually occur at such
an abstract level that even when, for exam-
ple, they involve criticizing the retribution
argument for failing to take account of the
real world, they leave out that very issue
(i.e., the real world) in the prosecution of
their argument. We academics need to do a
better job of accounting for “shock effect”
facts, those data points that the public ½nds
most salient but that we tend to give no
more importance to than any of the other
data points we might consider in our analy-
ses. When these facts are brought into the
academic discussion, the results can be
illuminating. Take, for instance, a book
called Marked by Princeton sociologist
Devah Pager.1 Marked is based on an inter-

Robert Weisberg

Robert Weisberg is Edwin E. Huddleson, Jr.
Professor of Law at Stanford Law School and
Director of the Stanford Criminal Justice Center.

If the United States is the great internation-
al anomaly when it comes to mass incarcer-
ation, then California is to the United States
as the United States is to the world. The Gol-
den State is exceptional within the United
States but in complicated ways. For example,
in terms of the ratio of prisoners to popula-
tion, California is about average; its incar-
ceration rate is nothing to be proud of, but
it’s not anomalous. (Traditionally, the states
with the highest imprisonment rates have
been in the Deep South, and by and large
they still are.) So in what sense is California
exceptional? 

First, it has the worst overcrowding prob-
lem, the causes of which are extremely in-
teresting and have nothing to do with a lack
of space or a lack of resources (in a broad
sense). Instead the dysfunctionality of the
state’s political economy during good and
bad economic times has produced an in-
credible mismatch of needs and resources.
Second, and related to the ½rst point, Cali-
fornia has an incredibly weird political sys-
tem. (Comparativists interested in the po-
litical anthropology of alien cultures would
do well to come to California.) The state has
received a lot of attention because of the
strange constitutional restrictions that in-
hibit the possibility of holding sensible rev-
enue discussions. In the context of the im-
prisonment problem, California’s bizarre
nature becomes an interesting academic
subject in a way that also makes it an im-
portant practical policy subject. California

doesn’t know what to do with political and
economic accountability. One illustration
of this is the debate, really a sub-debate of
California’s recent general prison debate,
about whether the state should have a sen-
tencing commission.

Many states have sentencing commissions.
Most are at worst uncontroversial and at
best extremely successful public agencies.
They are extremely heterogeneous but do
have one common denominator: They help
the real branches of government, the exec-
utive and the legislature and the judiciary
to some extent, think about criminal justice
policy in the same rational, cost-bene½t
terms government is prone to do with poli-
cies in other regulatory areas. Legislatures
and other branches of government can
choose to cede as much of their authority
to sentencing commissions as they wish or
to hold back authority or reverse decisions
in any way they want. The commissions
work pretty well in most states.

The most infamous sentencing commission
in the United States in modern history is
actually the federal sentencing commission,
which has had its share of problems but is
nonetheless associated with harsh, rigidly
applied punishments and a humongous in-
crease in the federal prison population. De-
spite the successes of sentencing commis-
sions elsewhere in the country, in Califor-
nia if you propose one you’re told, “Oh, so
you want the legislature to hand over the
prison keys to . . . .” The object of the prep-
osition to varies to some extent. Sometimes
it’s socialists, sometimes it’s sentimental-
ists, sometimes it’s lily-livered San Francis-
cans. And sometimes it’s “those people who

Conventional discussions
within the world of criminal
jurisprudence often turn on
the question of what is the
real purpose of punishment.
Is it incapacitation, retribu-
tion, deterrence, or some-
thing else?

1 Devah Pager, Marked (Chicago: University of
Chicago Press, 2007).
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esting sociological simulation experiment
in which people were randomly assigned a
½ctitious criminal record and then asked to
try to get a job. Despite controlling for the
fact that many ex-convicts have education-
al, career, and/or personal de½cits prior to
serving time in prison, the study still found
that a criminal record is the most signi½-
cant obstacle to gaining or regaining em-
ployment.

Pager’s work is related to that of Bruce
Western, who coined the term aggregate
earnings penalty to describe the metastatic
effect imprisonment has on a person’s
economic, social, and personal life course.
Our abstractions suggest that we should be
able to control the effects of the penalties
we inflict on people. The research being

The Challenges of Mass Incarceration in America

conducted by academics like Pager and
Western, however, shows that the penalties
we inflict on people have ever-widening,
self-generating, self-reinforcing effects. In
the abstract, a term like stigma plays an im-
portant role in philosophical discussions of
how deterrence should work. In the real
world, Pager’s research shows, there’s cer-
tainly a stigma, but it goes well beyond any
simple philosophical notion. We need to
rede½ne terms such as this so that in our
academic debates we achieve some mea-
sure of accordance with the real world.

Finally, a word on rehabilitation. We all
know that certain things do work if they’re
tried: drug rehabilitation programs, em-
ployment counseling, and so on. Bruce
Western writes about reentry programs,

whose development he lauds and encour-
ages. But he points out they are not exactly
rehabilitation programs in the traditional
sense. Rather, they are rehabilitation pro-
grams for the era of mass incarceration.
In effect, we’ve rede½ned rehabilitation.
No longer is it intended to make you better
than you were before you went to prison.
Now rehabilitation is an important thing
we do to mitigate the bad effects prison
has on you.

© 2010 by Larry Kramer, Bruce Western,
Glenn Loury, Joan Petersilia, Nicola Lacey,
and Robert Weisberg, respectively

Loren Buddress, Chief Probation Officer, San Mateo County
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Noteworthy

As of press time, several Fel-
lows of the Academy, listed
below, have been invited to
serve in senior roles in Presi-
dent Barack Obama’s admin-
istration. They are in addition
to the Fellows listed in the
Winter, Spring, and Summer
2009 issues of the Bulletin.

Amy Gutmann (University of
Pennsylvania): Chair of the Presi-
dential Commission for the Study
of Bioethical Issues

Marcia McNutt (Monterey Bay
Aquarium Research Institute):
Director of the United States
Geological Survey 

Cass R. Sunstein (University of
Chicago): Head of the Of½ce of
Information and Regulatory Af-
fairs, White House Of½ce of Man-
agement and Budget

James W. Wagner (Emory Uni-
versity): Vice Chair of the Presi-
dential Commission for the Study
of Bioethical Issues

Fellows serving on the Presi-
dent’s Committee on the Arts
and the Humanities:

Mary Schmidt Campbell, Vice
Chairwoman (New York Univer-
sity)

Teresa Heinz (Heinz Family Phi-
lanthropies)

Yo-Yo Ma (Cambridge, Massachu-
setts)

Thom Mayne (Morphosis Archi-
tects)

Fellows serving on the Depart-
ment of Energy’s Blue Ribbon
Commission on America’s
Nuclear Future

Albert Carnesale (University of
California, Los Angeles)

Richard A. Meserve (Carnegie
Institution for Science)

John W. Rowe (Exelon Corpora-
tion)

Select Prizes and Awards

Nobel Prizes, 2009

Physiology or Medicine

Elizabeth H. Blackburn (Univer-
sity of California, San Francisco)

Carl W. Greider (Johns Hopkins
University)

Jack W. Szostak (Harvard Med-
ical School; Massachusetts Gen-
eral Hospital)

Chemistry

Thomas A. Steitz (Yale University)

Ada E. Yonath (Weizmann Insti-
tute of Science)

Economics

Elinor Ostrom (Indiana Univer-
sity; Arizona State University)

National Medal of Science,
2008

Berni Alder (Lawrence Livermore
National Laboratory)

Francis Collins (National Insti-
tutes of Health)

Elaine Fuchs (Rockefeller Univer-
sity)

Rudolf Kalman (Eidgenössische
Technische Hochschule Zürich)

Michael Posner (University of
Oregon)

JoAnne Stubbe (Massachusetts
Institute of Technology)

J. Craig Venter (J. Craig Venter
Institute)

National Medal of Technology
and Innovation, 2008

Charles M. Geschke (Adobe Sys-
tems, Inc.)

John E. Warnock (Adobe Systems,
Inc.)

Other Awards

Utpal Banerjee (University of Cal-
ifornia, Los Angeles) was award-
ed the Elizabeth W. Jones Award
for Excellence in Education by
the Genetics Society of America.

Barry R. Bloom (Harvard School
of Public Health) is the recipient
of the 2009 Prix Galien usa Pro
Bono Humanum Award.

Winslow Briggs (Carnegie Insti-
tution for Science) was awarded
the International Prize for Biolo-
gy from the Japan Society for the
Promotion of Science.

Ching-Wu Paul Chu (University
of Houston) is the recipient of a
K.T. Li Chair Professor Award
given by the National Cheng Kung
University.

Thomas Cline (University of Cal-
ifornia, Berkeley) was awarded
the Edward Novitski Prize from
the Genetics Society of America.

John E. Dowling (Harvard Univer-
sity) was awarded the Glenn A.
Fry Medal in Physiological Optics.

Esther Duflo (Massachusetts In-
stitute of Technology) was named
a 2009 MacArthur Fellow.

Richard A. Easterlin (University
of Southern California) was
awarded the 2009 iza Prize in
Labor Economics by the Institute
for the Study of Labor.

Richard Eisenberg (University of
Rochester) was named a Fellow of
the American Chemical Society.

Henry Louis Gates, Jr. (Harvard
University) is the recipient of the
2009 Sarah Josepha Hale Award.

Barbara Goldsmith (Barbara
Goldsmith Productions) received
the Knight’s Cross of the Order of
Merit of the Republic of Poland.

Robert H. Grubbs (California In-
stitute of Technology) was award-
ed the aic Gold Medal by the
Chemical Heritage Foundation.

Edward E. Harlow, Jr. (Harvard
Medical School) was awarded the
American Cancer Society’s Medal
of Honor for Basic Research.

David Haussler (University of Cal-
ifornia, Santa Cruz) is the co-
recipient of the 2009 Curt Stern
Award, given by the American
Society of Human Genetics.

Siegfried S. Hecker (Stanford
University) is the corecipient of
the 2009 Enrico Fermi Award
given by the U.S. government.

Jeremy Jackson (University of
California, San Diego) has been
awarded the Paleontological So-
ciety Medal. 

Gershon Kekst (Kekst and Com-
pany) is the recipient of the Louis
B. Marshall Award of the Jewish
Theological Seminary.

Linda K. Kerber (University of
Iowa) was inducted into the Iowa
Women’s Hall of Fame.

Jon M. Kleinberg (Cornell Univer-
sity) is the recipient of the 2009
Katayanagi Emerging Leadership
Prize.

Donald E. Knuth (Stanford Uni-
versity) is the recipient of the 2009
Katayanagi Prize for Research
Excellence. 

Michael S. Levine (University of
California, Berkeley) is among
the recipients of the Wilbur Lu-
cius Cross Medal, given by Yale
University.

Wen-hsiung Li (University of
Chicago) was awarded the 2009
Mendel Medal by the Genetics
Society.

Barbara J. Meyer (University of
California, Berkeley) was award-
ed the Genetics Society of Amer-
ica Medal.

Brenda Milner (McGill Universi-
ty) was awarded the 2009 Balzan
Prize for Cognitive Neuro-
sciences.

Walter Munk (University of Cal-
ifornia, San Diego) was awarded
the 2010 Crafoord Prize in Geo-
sciences by the Royal Swedish
Academy of Sciences.

Roger Myerson (University of
Chicago) is the recipient of the
Jean-Jacques Laffont Prize from
the Institute of Industrial Econo-
my and the city of Toulouse,
France.
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Elizabeth G. Nabel (Brigham &
Women’s/Faulkner Hospitals)
was awarded a 2009 Katz Prize
in Cardiovascular Research.

Julie E. Packard (Monterey Bay
Aquarium) was named a 2009
California Coastal Hero.

H. Vincent Poor (Princeton Uni-
versity) was elected a Fellow of
the Royal Academy of Engineer-
ing of the United Kingdom.

Geoffrey K. Pullum (University
of Edinburgh) has been elected a
Fellow of the British Academy.

Frank Richter (University of Chi-
cago) was awarded the 2009 Har-
ry H. Hess Medal.

Donald B. Rubin (Harvard Univer-
sity) was elected a Corresponding
Fellow of the British Academy.

Phillip A. Sharp (Massachusetts
Institute of Technology) was
named winner of the American
Society for Biochemistry and
Molecular Biology 2010 Herbert
Tabor/Journal of Biological Chem-
istry Lectureship.

Neil Shubin’s (University of Chi-
cago) Your Inner Fish won the prize
for best book in the National Acad-
emies’ 2009 Communications
Awards, which recognize excel-
lence in reporting and communi-
cating science, engineering, and
medicine to the general public. 

Clifford H. Taubes (Harvard Uni-
versity) was awarded the 2009
Shaw Prize in Mathematical Sci-
ences. He shares the prize with
Simon K. Donaldson (Imperial
College, London).

Andrew J. Viterbi (Viterbi Group,
llc) is the recipient of the 2010
ieee Medal of Honor.

Alan Walker (Pennsylvania State
University) and Pat Shipman
(Pennsylvania State University)
are the recipients of the 2009
W.W. Howells Book Award for
The Ape in the Tree, A Natural and
Intellectual History of Proconsul.

Gerhard L. Weinberg (Universi-
ty of North Carolina at Chapel
Hill) is the recipient of the 2009
Pritzker Military Library Litera-
ture Award for Lifetime Achieve-
ment in Military Writing. 

Gerald Westheimer (University
of California, Berkeley) was ap-
pointed member of the Order of
Australia as part of the 2009
Queen’s Birthday Honors.

George Whitesides (Harvard Uni-
versity) was awarded the 2010
Othmer Gold Medal of the Chem-
ical Heritage Foundation.

Sheila Widnall (Massachusetts
Institute of Technology) is the
recipient of the Arthur M. Bueche
Award from the National Acade-
my of Engineering.

William J. Willis (Columbia Uni-
versity) is among the recipients of
the Wilbur Lucius Cross Medal,
given by Yale University.

Edward O. Wilson (Harvard Uni-
versity) has been named Com-
mander, First Class of the Royal
Order of the Polar Star, by King
Carl XVI Gustaf of Sweden.

New Appointments

Fellows Appointed to
the Board of Directors 
of the Broad Institute

Dennis Ausiello (Harvard Med-
ical School and Massachusetts
General Hospital)

David Baltimore (California In-
stitute of Technology)

Eli Broad (Broad Foundation)

Drew Gilpin Faust (Harvard
University)

Jeffrey S. Flier (Harvard Medical
School)

Susan Hock½eld (Massachusetts
Institute of Technology)

Eric S. Lander (Broad Institute)

Arthur D. Levinson (Genentech,
Inc.)

Phillip A. Sharp (Massachusetts
Institute of Technology)

Patty Stonesifer (Smithsonian
Institution and Bill & Melinda
Gates Foundation)

Diana Chapman Walsh (Welles-
ley College)

Other New Appointments

Paul Alivisatos (University of
California, Berkeley) has been
named Director of the Lawrence
Berkeley National Laboratory.

Utpal Banerjee (University of Cali-
fornia, Los Angeles) was elected
as a Director to the Board of the
Genetics Society of America.

William R. Brody (Salk Institute
for Biological Studies) has been
appointed to the governing board
of the California Institute of Re-
generative Medicine.

David Clary (Magdalen College,
University of Oxford) has been
appointed as Chief Scienti½c Ad-
visor to the Foreign and Com-
monwealth Of½ce.

France A. Córdova (Purdue Uni-
versity) has been named to the
Smithsonian Institution’s Board
of Regents.

Haile T. Debas (University of Cal-
ifornia, San Francisco) was ap-
pointed to the Aga Khan Univer-
sity Board of Trustees.

Nicholas M. Donofrio (ibm)
was appointed Senior Fellow at
the Ewing Marion Kauffman
Foundation. He was also named
to the Board of Directors of Top-
Coder, Inc.

Frances D. Fergusson (Vassar Col-
lege) was elected to the Board of
Directors of P½zer, Inc.

Howard Gardner (Harvard Uni-
versity) has been appointed to
the Amherst College Board of
Trustees.

Corey S. Goodman (University
of California, San Francisco) has
been appointed as an Outside
Director to the Board of Mirna
Therapeutics, Inc.

Edward E. Harlow, Jr. (Harvard
Medical School) has been ap-
pointed as Chief Scienti½c Of½-
cer of Constellation Pharmaceu-
ticals, Inc.

Edward Lazear (Stanford Univer-
sity) has been appointed Senior
Advisor to Cornerstone Research.

Thomas Magnanti (Massachusetts
Institute of Technology) was ap-
pointed founding President of the
Singapore University of Technol-
ogy and Design.

W. James McNerney, Jr. (Boeing
Company) was elected to the
Board of Directors of ibm.

Elizabeth G. Nabel (National In-
stitutes of Health) was named
President of Brigham & Wom-
en’s/Faulkner Hospitals.

Norman Nie (Stanford University)
was named Chief Executive Of½-
cer of REvolution Computing.

Emiko Ohnuki-Tierney (Univer-
sity of Wisconsin-Madison) was
named the Kluge Distinguished
Chair of Modern Culture at the
John W. Kluge Center at the Li-
brary of Congress.

Gordon Orians (University of
Washington) was elected Chair
of the Washington state Board
of Trustees of the Nature Con-
servancy.

Thomas J. Silhavy (Princeton Uni-
versity) was elected as a Director
to the Board of the Genetics So-
ciety of America.

Paul W. Sternberg (California In-
stitute of Technology) was elect-
ed as Vice President to the Ge-
netics Society of America Board.

Arthur Weiss (University of Cal-
ifornia, San Francisco) was ap-
pointed to the Scienti½c Adviso-
ry Board of Lycera Corp.
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Select Publications

Poetry

Charles Bernstein (University of
Pennsylvania). All the Whiskey in
Heaven: Selected Poems. Farrar,
Straus and Giroux, March 2010

Fiction

Aharon Appelfeld (Ben-Gurion
University of the Negev, Israel).
Blooms of Darkness. Schocken,
March 2010

J. M. Coetzee (University of Ade-
laide, Australia). Summertime.
Viking, January 2010

Rebecca Goldstein (Harvard
University). 36 Arguments for the
Existence of God: A Work of Fic-
tion. Random House, January
2010

Maureen Howard (Columbia
University). The Rags of Time.
Viking, October 2009

Lore Segal (New York, New
York). Lucinella. Melville House,
October 2009

Non½ction

Joyce Appleby (University of Cal-
ifornia, Los Angeles). The Relent-
less Revolution: A History of Capital-
ism. W.W. Norton, January 2010

Bernard Bailyn (Harvard Univer-
sity) and Patricia L. Denault (Har-
vard University), eds. Soundings in
Atlantic History: Latent Structures
and Intellectual Currents, 1500–1830.
Harvard University Press, June
2009

Ira Berlin (University of Mary-
land). The Making of African Amer-
ica: The Four Great Migrations.
Viking, January 2010

Rebecca M. Blank (Brookings
Institution) and Michael S. Barr
(University of Michigan Law
School). Insuf½cient Funds: Sav-
ings, Assets, Credit, and Banking
among Low-Income Households.
Russell Sage Foundation Publi-
cations, April 2009

Derek Bok (Harvard Kennedy
School). The Politics of Happiness:
What Government Can Learn from
the New Research on Well-Being.
Princeton University Press, March
2010

Alan Brinkley (Columbia Univer-
sity). Franklin Delano Roosevelt.
Oxford University Press, Decem-
ber 2009

Peter A. Brooke (Advent Interna-
tional Corporation) with Daniel
Penrice (Cambridge, Massachu-
setts). A Vision for Venture Capital:
Realizing the Promise of Global Ven-
ture Capital & Private Equity. New
Ventures Press, December 2009

Christopher R. Browning (Uni-
versity of North Carolina at Chap-
el Hill). Remembering Survival:
Inside a Nazi Slave-Labor Camp.
W.W. Norton, January 2010

Noam Chomsky (Massachusetts
Institute of Technology). Hopes
and Prospects. Haymarket Books,
March 2010

Keith Christiansen (Metropolitan
Museum of Art). The Genius of
Andrea Mantegna. Yale University
Press, March 2010

Jonathan R. Cole (Columbia Uni-
versity). The Great American Uni-
versity: Its Rise to Preeminence, Its
Indispensable National Role, and
Why It Must Be Protected. Public-
Affairs, January 2010

Karen S. Cook (Stanford Univer-
sity), Chris Snijders (Eindhoven
University of Technology), Vin-
cent Buskens (Utrecht Universi-
ty), and Coye Cheshire (Univer-
sity of California, Berkeley), eds.
eTrust: Forming Relationships in
the Online World. Russell Sage
Foundation Publications, No-
vember 2009

Bruce Cumings (University of
Chicago). Dominion from Sea to
Sea: Paci½c Ascendancy and Ameri-
can Power. Yale University Press,
November 2009  

Sheldon Danziger (University 
of Michigan) and Maria Cancian
(University of Wisconsin-Madi-
son), eds. Changing Poverty,
Changing Policies. Russell Sage
Foundation Publications, Sep-
tember 2009

Robert Darnton (Harvard Uni-
versity). The Case for Books: Past,
Present, and Future. PublicAffairs,
October 2009

Jared Diamond (University of
California, Los Angeles) and
James A. Robinson (Harvard
University), eds. Natural Experi-
ments of History. Harvard Uni-
versity Press, January 2010

David Ekbladh (Tufts Universi-
ty; Academy Visiting Scholar,
2007–2008). The Great American
Mission: Modernization and the
Construction of an American World
Order. Princeton University
Press, December 2009

David L. Featherman (Universi-
ty of Michigan), Martin Hall
(University of Salford, Greater
Manchester), and Marvin Krislov
(Oberlin College), eds. The Next
Twenty-Five Years: Af½rmative Ac-
tion in Higher Education in the Unit-
ed States and South Africa. Univer-
sity of Michigan Press, Decem-
ber 2009

Robert J. Fogelin (Dartmouth
College). Taking Wittgenstein at
His Word: A Textual Study. Prince-
ton University Press, December
2009

Carol Gluck (Columbia Universi-
ty) and Anna Tsing (University
of California, Santa Cruz), eds.
Words in Motion: Toward a Global
Lexicon. Duke University Press,
November 2009

Anthony Grafton (Princeton
University), Glenn W. Most
(Scuola Normale Superiore di
Pisa and University of Chicago)
and Salvatore Settis (Scuola
Normale Superiore di Pisa), eds.
The Classical Tradition. Harvard
University Press, January 2010 

Christopher P. Jones (Harvard
University). New Heroes in Antiq-
uity: From Achilles to Antinoos. Har-
vard University Press, January 2010

Frank Kermode (University of
Cambridge). Concerning E. M. For-
ster. Farrar, Straus and  Giroux,
December 2009

David S. Landes (Harvard Univer-
sity), Joel Mokyr (Northwestern
University), and William J. Bau-
mol (New York University), eds.
The Invention of Enterprise: Entre-
preneurship from Ancient Mesopo-
tamia to Modern Times. Princeton
University Press, February 2010

Steven D. Levitt (University of
Chicago) and Stephen J. Dubner
(The New York Times). Superfreako-
nomics: Global Cooling, Patriotic
Prostitutes and Why Suicide Bombers
Should Buy Life Insurance. William
Morrow, November 2009

Charles Muscatine (University of
California, Berkeley). Fixing Col-
lege Education: A New Curriculum
for the Twenty-First Century. Uni-
versity of Virginia Press, Septem-
ber 2009

Martha C. Nussbaum (Universi-
ty of Chicago Law School). From
Disgust to Humanity: Sexual Orien-
tation and Constitutional Law. Ox-
ford University Press, February
2010

Francis Oakley (Williams Col-
lege). Empty Bottles of Gentilism:
Kingship and the Divine in Late An-
tiquity and the Early Middle Ages
(to 1050). Yale University Press,
March 2010

Nell Irvin Painter (Princeton Uni-
versity). The History of White Peo-
ple. W.W. Norton, March 2010

Michael Pasquier (Louisiana State
University; Academy Visiting
Scholar, 2008–2009). Fathers on
the Frontier: French Missionaries
and the Roman Catholic Priesthood
in the United States, 1789–1870.
Oxford University Press, January
2010

Henry Petroski (Duke Universi-
ty). The Essential Engineer: Why Sci-
ence Alone Will Not Solve Our Glob-
al Problems. Knopf, January 2010

Robert Pozen (mfs Investment
Management). Too Big to Save?
How to Fix the U.S. Financial Sys-
tem. Wiley, November 2009

Christopher Ricks (Boston Uni-
versity). True Friendship: Geoffrey
Hill, Anthony Hecht, and Robert
Lowell under the Sign of Eliot and
Pound. Yale University Press,
March 2010

Michael J. Sandel (Harvard Uni-
versity). Justice: What’s the Right
Thing to Do? Farrar, Straus and
Giroux, September 2009

Seymour Slive (Harvard Univer-
sity). Rembrandt Drawings. Getty
Publications, October 2009

Noteworthy
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Louis Auchincloss–January 26, 2010;
elected to the Academy in 1997

Geoffrey Burbidge–January 26, 2010;
elected to the Academy in 1971

Albert Victor Crewe–November 18,
2009; elected to the Academy in 1972

Robben Wright Fleming–January 11,
2010; elected to the Academy in 1978

Lincoln Gordon–December 19, 2009;
elected to the Academy in 1959

John L. Harper–March 22, 2009; 
elected to the Academy in 1992

Dell Hathaway Hymes–November 13,
2009; elected to the Academy in 1974

Howard Wesley Johnson–December
12, 2009; elected to the Academy in 1966

Stanley Kelley, Jr.–January 17, 2010; 
elected to the Academy in 1993

Remembrance
It is with sadness that the Academy notes the passing of the following members.*

* Notice received from November 13, 2009, to January 31, 2010

Edwin Gerhard Krebs–December 21,
2009; elected to the Academy in 1971

Andrew Evan Lange–January 22, 2010;
elected to the Academy in 2005

Edward H. Linde–January 10, 2010; 
elected to the Academy in 2009

Peter Hugh Jefferd Lloyd-Jones–
October 5, 2009; elected to the Academy
in 1978

Domenico Maffei–July 4, 2009; elected
to the Academy in 1984

Emanuel Margoliash–April 10, 2008;
elected to the Academy in 1970

John Robert Meyer–October 20, 2009;
elected to the Academy in 1968

Marshall W. Nirenberg–January 15, 2010;
elected to the Academy in 1965

Kenneth Clifton Noland–January 5, 2010;
elected to the Academy in 1991

Paul Anthony Samuelson–December
13, 2009; elected to the Academy in 1942

Ihor Ševčenko–December 26, 2009;
elected to the Academy in 1974

Philip Siekevitz–December 5, 2009; 
elected to the Academy in 1978

Stephen Edelston Toulmin–December
4, 2009; elected to the Academy in 1989

Eugene Earl van Tamelen–December
12, 2009; elected to the Academy in 1972

Nikolay Nikolayevich Vorontsov–
March 3, 2000; elected to the Academy
in 1994

Robert Edward Ward–December 14,
2009; elected to the Academy in 1975

Yosef Hayim Yerushalmi–December 8,
2009; elected to the Academy in 1986

We invite all Fellows and 
For eign Honorary Members 
to send notices about their 
recent and forthcoming pub -
lications, scienti½c ½ndings,
exhibitions and performances,
and honors and prizes to 
bulletin@ama cad.org. 

Neil J. Smelser (Berkeley, Cali-
fornia). The Odyssey Experience:
Physical, Social, Psychological, and
Spiritual Journeys. University of
California Press, March 2009

Barbara Herrnstein Smith (Duke
University and Brown Universi-
ty). Natural Reflections: Human Cog-
nition at the Nexus of Science and
Religion. Yale University Press,
January 2010

Werner Sollors (Harvard Univer-
sity) and Greil Marcus (Berkeley,
California), eds. A New Literary
History of America. Belknap Press
of Harvard University Press, Sep-
tember 2009

Steven Weinberg (University of
Texas at Austin). Lake Views: The
World and the Universe. Harvard
University Press, January 2010

Meg Whitman (Atherton, Califor-
nia) with Joan O’C. Hamilton (San
Francisco, California). The Power
of Many: Values for Success in Busi-
ness and in Life. Crown, January
2010

Theodore Ziolkowski (Princeton
University). Heidelberger Roman-
tik: Mythos und Symbol. Univer-
sitätsverlag Winter, July 2009;
Scandal on Stage: European The-
ater as Moral Trial. Cambridge
University Press, October 2009

Harriet Zuckerman (Andrew W.
Mellon Foundation), Ronald G.
Ehrenberg (Cornell University),
Jeffrey A. Groen (Bureau of La-
bor Statistics), and Sharon M.
Brucker (Princeton University).
Educating Scholars: Doctoral Edu-
cation in the Humanities. Prince-
ton University Press, October
2009



On January 10, 1906, the Academy held its ½rst
meeting in its new headquarters at 28 Newbury
Street, in Boston’s Back Bay. Former Academy
President Alexander Agassiz’ generous bequest 
in 1910 enabled the Academy to purchase the ad-
joining property and erect an entirely new building
on the enlarged site. The Academy held meetings 
in this new building until 1955. The property now
houses a Banana Republic store, though the Acad-
emy’s name and that of President Agassiz remain
prominent over the front door.

cêçã=íÜÉ^êÅÜáîÉë

The Academy's 28 Newbury Street House in 1909 before expansion into adjoining lot and
construction of a new House (photo: A. L. Rotch)

The Academy's rebuilt House (photographed ca. 1940)
and the same building today (photograph below)

28 Newbury Street
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Calendar of Events

Monday,
February 8, 2010

Meeting–Chicago

The Global Nuclear Future
in collaboration with the Chicago Council 
on Global Affairs

Speakers: Steven E. Miller, Harvard
Kennedy School; Robert Rosner, University
of Chicago; and Scott D. Sagan, Stanford
University

Location: The Chicago Club

Time: 6:00 p.m.

Wednesday,
February 10, 2010

Stated Meeting–Cambridge

The Supreme Court and Race 

Speaker: Michael Klarman, Harvard Law
School 

Introduction: Randall Kennedy, Harvard
Law School 

Location: House of the Academy

Time: 6:00 p.m.

Monday,
February 22, 2010

Concert–Cambridge

An Evening with Thomas Zehetmair

Performer: Thomas Zehetmair, violinist
and chamber musician; Music Director,
Northern Sinfonia

Location: House of the Academy

Time: 6:00 p.m.

Thursday,
April 15, 2010

Stated Meeting–Cambridge

Prospects for the Economy

Speakers: E. Gerald Corrigan, Goldman
Sachs Group, Inc.; and John S. Reed,
Citigroup, Inc.

Introduction: James M. Poterba, National
Bureau of Economic Research and
Massachusetts Institute of Technology

Location: House of the Academy

Time: 6:00 p.m.

Wednesday,
May 12, 2010

Stated Meeting–Cambridge

Advances in Brain Science: Implications for
Therapy

Speakers: Robert Desimone, McGovern
Institute for Brain Research, Massachusetts
Institute of Technology; and Edward
Scolnick, Broad Institute

Moderator: Emilio Bizzi, Massachusetts
Institute of Technology

Location: House of the Academy

Time: 6:00 p.m.

For information and reservations, contact the 
Events Of½ce (phone: 617-576-5032; email: 
mevents@amacad.org).
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Notices to the Fellows

� Appraisal Ballot Deadline: March 5, 2010

The ½nal Appraisal Ballot for the 2010 membership
election was sent to all Fellows on February 12, 2010.
The deadline for returning ballots is March 5, 2010.
Election results will be announced in April.

� The Annual Fund

The Academy’s 2009–2010 Annual Fund is nearing its
closing date of March 31. With the help of members
and friends, Development Committee Cochairs Louis
Cabot and Robert Alberty hope to surpass the $1.5 mil-
lion mark once again. The Annual Fund helps to sup-
port Academy projects and studies, publications and
outreach, website, meetings, and other activities for
Fellows. Every gift counts toward reaching our ambi-
tious goal. The Annual Fund challenge will match all
new and increased gifts.

If you have already made a gift to the Annual Fund,
thank you. If not, we urge you to participate by
March 31. For assistance in making a gift to the
Academy, please contact the Development Of½ce:
(email: dev@amacad.org; telephone: 617-576-5057).
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