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Good morning and welcome to the members 
of the National Academy of Sciences and their 
guests to the 147th Annual Meeting of the 
National Academy of Sciences. I offer a special 
welcome to the President of the Royal Society, 
Lord Martin Rees. 2010 is the 350th anniver-
sary of the Royal Society. There won’t be any 
celebration next year - 351 isn’t even a prime 
number.

The National Academy of Sciences  
Building
We are here at the Gaylord Hotel in National 
Harbor on the south side of the District of 
Columbia. It is a facility with many advan-
tages and our staff and Home Secretary John 
Brauman put a great deal of effort into finding 
this location and then matching our Annual 
Meeting activities with the facilities here. 
However, it is not our own National Academy 
of Sciences building on Constitution Avenue. 
Since the NAS building was opened and 
dedicated in April of 1924, every NAS Annual 
Meeting or at least part of each meeting, has 
been held on Constitution Avenue. As you 
know, the planned restoration and renovation 
of the NAS building is about to begin, and 
we have started moving out. We are enthu-
siastic about the improvements that will be 
made to the Academy’s home and are sure 

that its history will be honored by the resto-
ration, while its usefulness will be improved 
by updating a number of core facilities and 
utilities. The plan is that the project will 
be completed well before the 2012 Annual 
Meeting of the NAS. 

Events of the Past Year
At last year’s Annual Meeting, we welcomed 
a newly elected President Obama, and he 
addressed us at this same time slot one year 
ago. Sorry, this year it is only your friendly, 
local NAS President. 
By this time last year, 
the U.S. President 
had already involved 
a number of NAS 
members in his new 
administration, and I 
listed them. I would 
now like to recognize 
and thank five more 
NAS members who are 
serving in the Obama 
Administration. Francis 
Collins is Director 
of the National Insti-
tutes of Health; Roger 
Beachy is Director of 
the National Institute of 
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Food and Agriculture and also Chief Scien-
tist, U.S. Department of Agriculture; William 
Brinkman is Director of the Office of Science, 
U.S. Department of Energy; Marcia McNutt 
is Director of the U.S. Geological Survey; 
and Carl Wieman has been nominated to be 
Associate Director for Science of the White 
House Office of Science and Technology 
Policy. [In addition, at the 2010 NAS Annual 
Meeting, one day after I presented this speech, 
Steven Koonin was elected to NAS member-
ship. He is serving as Under Secretary for 
Science at the Department of Energy.] The 
NAS and its members offer our appreciation 
to each of these individuals for their service to 
our government and our nation.

 At yesterday’s NAS Awards Ceremony, 
we presented our medals and awards for an 
array of achievements. Today I want to note 
the winner of the 2010 Public Welfare Medal, 
Eugenie Scott. Working as Executive Director 
of the National Center for Science Educa-
tion, Dr. Scott has been a leader in advancing 
the teaching of evolution nationwide and is a 
strong advocate for all of science education, 

while she has also opposed the entrance of 
creationism and intelligent design into science 
classrooms. 

 We celebrated 2009 as another terrific year 
in which American scientists were awarded 
most of the Nobel Prizes in science; and five 
of them, NAS members Elizabeth Black-
burn, Carol Greider, Elinor Ostrom, Thomas 
Steitz and Jack Szostak, will conduct a special 
session later today for their NAS colleagues 
and guests and a number of Washington-
area high school students. The session will be 
moderated by 1997 Nobel Laureate Stanley 
Prusiner. 

 During the past year, our flagship journal, 
Proceedings of the National Academy of 
Sciences, continued to attract and publish 
stunning new research results across all fields 
of science. We should recognize and applaud 
the research contributions and the reviewing 
and editing of many NAS members and other 
scientists. Certainly, the 170 editors of PNAS 
who have edited a very large number of PNAS 
submissions, along with our eight associate 
editors and Editor-in-Chief, Randy Schekman 
are greatly appreciated by all of us [Figure 1]. 

 The year 2009 was also one of high 
activity for our Finance Committee chaired 

Figure 2 Membership of the NAS Finance Committee
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by our Treasurer, Jeremiah Ostriker [Figure 
2]. Our Constitution and Bylaws specify 
that the Finance Committee is to consist of 
NAS members, including the Treasurer and 
President, who will oversee any and all of our 
investments such as those in our endowment. 
In 2009 we saw the passing of a long-time 
member of this committee, our colleague Paul 
Samuelson. Two new members of the Finance 
Committee, Robert Engle and Maxine 
Singer, began service recently, replacing Paul 
Samuelson, as well as Claude Canizares and 
David Kipnis, who had completed their terms. 

Activities of the National Research  
Council
I want to illustrate the important work of the 
National Research Council by describing four 
reports which were completed during the past 
year.

New Biology for the 21st Century  
This study [Figure 3] was requested by the 
National Institutes of Health, the National 
Science Foundation and the Department of 
Energy, partly to add some biological thought 
to the agenda that had been developed for 
physical sciences and engineering in our 2006 
report Rising Above the Gathering Storm. The 
authoring committee, co-chaired by NAS 
member Phillip Sharp, noted that recent 
progress in understanding biological mecha-
nisms and entities, along with emerging data 
such as genome sequences, creates potential 
for progress on major world problems. The 
committee proposed a new national initia-
tive to last at least ten years that would be 
multi-agency and multidisciplinary. Such an 
initiative could yield important progress on 
problems like food insecurity, environmental 
monitoring and repair of environmental 

systems, creating alternatives to fossil fuels 
and various human-health problems. The 
initiative would require the engagement of 
physicists, engineers, chemists, mathemati-
cians and computer scientists along with 
biologists, and it assumes that support for 
fundamental biology would continue. The 
proposed focus on these large, practical 
challenges could attract a new generation of 
talented young scientists. 

America’s Energy Future
This major study culminated in a report of 
over 700 pages [Figure 4]. It examined current 
facts and prospects for the next few years for 
energy efficiency, liquid fuels from coal and 
biomass for transportation, electricity from 
renewable resources, the commercial viability 

Figure 3 A New Biology for the 21st Century,  
published by the National Academies Press 
in 2009. 
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of nuclear power, feasibility of reducing 
greenhouse-gas emissions, and gains to be 
realized through modernizing electrical 
power grids. Barriers to future improvements 
were identified so that while the report is 
not policy-prescriptive, it should be useful 
as a foundation for future policy analyses 
and choices. Many NAS and NAE members 
participated in this project as co-authors and 
reviewers (including Steven Chu until he was 
nominated to be Secretary of Energy). The 
overall chairman was Harold Shapiro, an IOM 
member.

Verifying Greenhouse Gas Emissions:  
Methods to Support International Climate 
Agreements
The committee, chaired by NAS member 
Stephen Pacala, was asked to estimate the 
accuracy of current methods to quantify 
annual emissions for greenhouse gases of 
individual nations, considering methods 
based on self-reported inventories along with 
methods based on physical measurements 
and tracer-transport calculations. Current 
capabilities can satisfy the needs of likely 
international agreements for carbon dioxide 
emissions due to fossil-fuel usage from many 
countries. However, to attain similar accura-
cies for emissions from land-usage requires 
several kinds of research and development, as 
for emissions of methane, nitrous oxide and 
various fluorine-containing gases. Advantages 
of applying independent methods simultane-
ously are apparent. NAS member Inez Fung 
was a co-author. This project was initiated 
by the NAS and was supported by federal 
agencies. 

Ensuring the Integrity, Accessibility and  
Stewardship of Research Data in a Digital Age 
The committee led by NAS members Daniel 
Kleppner and Phillip Sharp recognized that 
advances in computing, communications, 
sensors and data storage are revolutionizing 
how data are gathered, analyzed, published 
and stored. Their report [Figure 5] addresses 
how to maintain data integrity and how to 
provide access to data, recognizing differences 
between fields of science and types of data. 
The actions advised in this report will advance 
science and demonstrate a forward-looking 
sense of responsibility amongst scientists. To 
encourage implementation of this report’s 
recommendations, we convened a special 

Figure 4 America’s Energy Future, published by 
the National Academies Press in 2009. 
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session at the 2010 meeting of the American 
Association for the Advancement of Science. 
Four other NAS members and the 2009 Public 
Welfare medalist served on this committee 
along with two NAE members.

 During the past year, each of these reports 
and many others have benefited from the 
efforts of many NAS members, from our 
colleagues in the National Academy of 
Engineering and the Institute of Medicine and 
a large number of other expert study partici-
pants. Subjects range from the behavioral 
and social sciences, education, biology, earth 
and life sciences, engineering and physical 
sciences, transportation and related policy 
studies. Reviewers of all NRC reports were 
also instrumental in assuring high quality, 
as always, as was the diligence of the Report 
Review Committee.

Trust in Science and Scientists 
All of us want science to enjoy the trust of the 
public and want science to be credible. What 
kind of trust and credibility do we want? We 
do not expect or seek blind trust. Instead, 
because continual questioning is built into 
the practice and advancement of science we 
encourage this attitude in society as well. We 
do want the public to understand that scien-
tific investigations are objective, competitive, 
dynamic and powerful. By using such potent 
methods, by describing methods openly and 
by achieving important results, scientists 
capture public attention and respect. 

 I want to explore these topics more fully 
today, for several reasons. First, they are 
perennial topics deserving continuous atten-
tion; indeed, I have addressed them in parts of 
my annual addresses to the NAS in 2006, 2007 
and 2009. Second, some recent events have 
soured some segments of the public on the 

science of climate change, providing lessons 
for all of us in science. Third, I want to suggest 
that healthy, supportive attitudes toward 
science which, if earned continuously by the 
current generation of leading scientists, can be 
passed on as a resource for the next generation 
of scientists.

Prestige and Credibility of Scientists 
Where do we stand? Today, there are disparate 
opinions on almost every subject and various 
media tailored to cater to all of them so we 
don’t expect unanimity. Important data for the 
United States are provided by the Harris Poll. 
Since 1977, this poll has asked respondents 

Figure 5 Ensuring the Integrity, Accessibility, and 
Stewardship of Research Data in the 
Digital Age, published by the National 
Academies Press in 2009. 
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if they consider a set of professions to have 
very high prestige or hardly any prestige at all. 
“Scientist” was at the top of the list for some 
years until “firefighter” pulled even in 2005 
and passed “scientist” in 2006; and “scientist” 
is now in second place.1 Between 1977 and 
1982, the fraction of respondents who ranked 
the prestige of “scientist” very highly fell, but 
that fraction has remained fairly constant 
since 1982.

 Should we care about this measure of 
prestige? Well, it is nice to be near the top, 
better than appearing nearer the bottom of 
the list with professions that inspire many 
nasty jokes. I won’t name some of the profes-
sions near the bottom just in case there are 
any bankers or realtors here today. Why do we 
care? Is it to be loved? To be privileged? To be 
paid more? I don’t think so. I will argue that 
we should value a positive public opinion of 
scientists for a far deeper reason. 

 Fundamentally, societal trust enables 
freedom of inquiry. More practically, 
the governance of science, the quality of 
individual research grants and of grant 
programs and the missions of federal 
agencies are all influenced by public attitudes, 
especially in a democracy. Similarly, public 
appreciation of the power of science brings 
with it expectations of results that satisfy 
curiosity and answer questions, or are other-
wise useful. 

 The prestige and trust that are afforded to 
scientists also translate into encouragement 
to advance science and to use it to create a 
more rational world. Prestige and trust lead 
to political and financial support which are 
needed for scientists to undertake difficult 
projects that require sustained support, for 
example, high energy physics, mapping 

genomes, building and operating observato-
ries, and sustaining fundamental research. 

 The study of the history of science and its 
pursuit are also encouraged by a society that 
holds scientists in high regard.

 Much of the support for science during the 
Cold War stemmed from the clearly perceived 
need for science-based national defense. Since 
1990, there has been no such single, dominant 
source of support, and scientists must instead 
earn high marks from the public in a variety 
of ways and do so continuously.

How can we maintain and enhance credibil-
ity and trust?
We should seek active ways to maintain and 
build trust in science and in scientists. Fortu-
nately, many valuable pathways are generally 
the ones which individual scientists follow in 
their research. Making discoveries, building 
upon the work of others, and defining the 
limits of new claims comprise our normal 
work; and this normal work is essential to 
demonstrating the value of science and of 
scientists. Much value comes from reporting 
our results clearly and being willing to explain 
them to others, including descriptions of 
errors made along the way and straightfor-
ward assessments of remaining questions. 
Incorporating the entire process into teaching 
also has great value. 

 A central challenge, and one that is 
growing, is the goal of making research data 
accessible to other researchers. The 2009 NRC 
report that I mentioned earlier: Ensuring 
the Integrity, Accessibility and Stewardship of 
Research Data in a Digital Age put forward 
the following principle for data access and 
sharing: “Research data, methods, and other 
information integral to publicly reported 
results should be publicly accessible.” 2 
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 Scientific progress relies on the ability of 
independent researchers to test and repli-
cate results, and access to data is essential. 
Adding to the need, especially in fields in 
which the research results are of immediate 
social or financial impact, affected parties 
are motivated to examine research data. 
Our report on data integrity notes that in 
the gathering, analyzing, handling, publi-
cation and stewarding of research data, 
there are roles for individual researchers, 
journals, scientific societies, universities 
and research laboratories, funding agencies 
and public interest organizations. Setting 
standards for data sharing will have to be 
implemented field-by-field because of the 
great variety of scientific data and because of 
practical constraints on sharing, including 
data volumes, costs, personal privacy and 
constraints placed by commercial or govern-
mental entities. 

 Failure to make research data and related 
information accessible not only impedes 
science, it also breeds conflicts. Conten-
tion over paleoclimate data was at the heart 
of the University of East Anglia’s (UEA) 
Climate Research Unit e-mail exchanges. 
Publicity since November of 2009 followed 
the apparent theft of approximately 15 years 
worth of e-mail records from UEA. Some of 
those e-mails showed that UEA researchers 
received repeated requests for certain kinds 
of research data and metadata and indicated 
reluctance or refusal to provide access to such 
data. U.K. government officials have said that 
their freedom-of-information-act rules were 
probably violated by these refusals. 

 Similarly, in 2005, a dispute over access 
to paleoclimate data led to a strong letter 
from a U. S. House committee chairman to 
several scientists and led to Congressional 

hearings. Our NRC data integrity report2 
found that in science, there are fields that have 
clear, modern standards for data sharing and 
other fields with no standards or outdated 
ones. Setting and adopting standards for data 
accessibility must be done soon in all fields 
to maximize scientific progress. Adopting 
standards can also provide a defense against 
exorbitant or harassing requests for data. 
Climate research involves data from many 
separate disciplines, some of which have no 
agreed upon standards for data access and 
sharing. Both the U.K. and U.S. cases show 
that standards on data access are needed to 
promote openness and sharing but also to 
defend scientists against excessive, harassing 
requests.

 The climate-data situation also illus-
trates how credibility and prestige can be 
diminished precipitously. The UEA e-mail 
exchanges which showed a reluctance or 
resistance to data sharing were seen by some 
in the lay public as indicating lack of honesty 
and lack of openness in research. Others of 
the e-mails seemed to indicate that some 
data were being withheld or displayed in 
misleading ways and that peer review of 
journal articles could be manipulated in one 
way or another. An international panel led by 
NAS Foreign Associate Ronald Oxburgh with 
NAS member Kerry Emanuel has examined 
UEA research practices in depth and reported 
earlier this month that there was no dishonest 
or deliberate selection, manipulation or 
presentation of data. The panel found that the 
UEA climate research has been conducted 
honestly with scientific integrity. 

 Nonetheless, in the public’s eye the UEA 
e-mails gave the appearance of suppressing 
alternative views and dissent and of hiding 
information. Public perception of climate 
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science (and perhaps of broader science) has 
been damaged as shown by various editorials 
and results from public-opinion polls. 

 Also in the past several months, errors 
in certain parts of the InterGovernmental 
Panel on Climate Change (IPCC) reports 
have added to public concern. The scientific 
process corrects errors, as we know. Scien-
tists everywhere, in all fields are working in 
a grand enterprise that is dynamic and self-
correcting. In the case of IPCC, a review is 
now being conducted (by the InterAcademy 
Council of which NAS is a member) of IPCC 
processes to find out how errors have arisen 
in parts of a 2007 IPCC report and how to 
improve the process. 

 Neither of these cases has undermined 
the solidity of our understanding of climate 
change. The underlying physics of the green-
house effect have been in place for over 100 
years, data continue to accumulate from 
instruments at sea level and above and below, 
and the impact of human activities is ever 
clearer. But the behavior of scientists has been 
questioned and used to try to undermine the 
role of science in formulating sensible policies 
to meet the challenges of global climate 
change. 

 More broadly in the public realm, media 
attention and a few talk-show hosts have 
focused on the behavior of climate scientists 
and whether data are being used selectively. 
Some of the criticism has been very exagger-
ated and erroneous. In several cases, unwar-
ranted public abuse and even personal threats 
have been aimed at individual scientists. The 
new international panel report by Oxburgh 
et al. will not sway all of the antagonists. It 
would be counterproductive and damaging 
for scientists, scientific societies and institu-
tions to fight battles in the media by using the 

same threatening and ad hominem tactics that 
are being used against them. Scientists should 
not withdraw but instead engage in communi-
cations, both by listening and speaking, with 
special focus on issues of science as opposed 
to topics that are primarily political. 

 These recent occurrences in climate 
science should alert us to the possibility 
of similar problems in other fields of 
science where the impact of findings can be 
immediate, either commercially, legally or 
politically. Examples abound in medicine, 
materials, environment and social sciences. 
The climate scene also offers guidance on how 
to maintain credibility and prestige of science 
and scientists.

 First, we should take steps to assure 
maximum possible access to research data and 
adopt appropriate standards field-by-field, as 
recommended by our report on data integrity. 
I have already met with the editors of Science, 
Nature and PNAS to ask their advice and I am 
arranging meetings with editors of climate-
related journals. Second, we must realize that 
our work is potentially important to many 
people and our conduct and science-based 
conversations must be exemplary. In some 
cases, there are agents of special interests 
funded to find flaws, and if they cannot 
attack the science, they are just as happy to 
criticize behavior, as the UEA and IPCC cases 
indicate. NAS is helping the InterAcademy 
Council to initiate and conduct the review 
of IPCC processes and organization so as to 
ensure that procedures used in all future IPCC 
assessments will be even better than those of 
the past. 

 Also, in communicating with the public, 
scientists are strongest when they are on 
scientific footing so we must recognize the 
difference between science and the potential 
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implications of science: financial, social or 
political. Anger and disagreement are stron-
gest over policies and consequences of science 
yet they lead to attacks on science itself. Scien-
tists must be extra careful when defending 
their ground if it includes territory beyond 
science. 

Institutions of Science 
The successful conduct of science requires 
institutions, not just individuals, and the same 
is true of the maintenance of trust in science. 
Our organizations and institutions of science 
already do much to advance and benefit 
science and they can anticipate future needs. It 
is necessary and advantageous for individual 
scientists to support these organizations.

 Starting close to home, in a recent edito-
rial NAS President-Emeritus Bruce Alberts 
recalled an earlier statement made jointly with 
past president of the Institute of Medicine 
Kenneth Shine that “… the scientific enter-
prise is built on a foundation of trust and — 
that the scientific community must provide 
a research environment that will attract and 
retain individuals of outstanding intellect and 
character to one of society’s most important 
professions.” 4 Alberts proposed how research 
journals can set standards of appropriate 
conduct for all authors and how to reward 
constructive behavior of scientists. Organi-
zations like scientific societies that publish 
journals clearly have roles in setting examples 
and standards.

 Some very impressive organizational 
arrangements have been created, for example, 
to emphasize openness in research and 
increase access to research data. The Protein 
Data Bank for data on crystal structures, the 
National Institutes of Health GenBank for 
complementary DNA sequences, and the 

Sloan Digital Sky Survey in astronomy are 
helping and protecting individual researchers. 
Numerous professional societies and govern-
ment agencies (in the U.S. and worldwide) 
have already set standards for data access or 
have announced principles in clinical sciences, 
social sciences, ecology and other fields.2

 Creative thinking is underway toward 
improving practices in reviewing and editing 
of research journals, so critical to active 
researchers. Similarly National Labora-
tory Day5 is an initiative aimed at opening 
pathways into science for young students. This 
initiative is engaging individual scientists in 
public efforts to assist K–12 teachers and to 
share intellectual and laboratory resources, 
goals toward which a number of NAS 
members have volunteered to participate. 

 Individual scientists can support and lead 
their scientific societies and organizations 
in endeavors that are aimed at promoting 
openness in science, in assuring opportunities 
for students and young scientists, in commu-
nicating with the public about opportuni-
ties and issues involving science including 
those at the boundaries of science and policy. 
These organizations include the NAS, profes-
sional societies, other academies, universities, 
libraries and museums. These efforts can play 
large roles in advancing science and in gaining 
and keeping the public trust.

 Contributing to the programs and capabil-
ities of scientific organizations takes time and 
money and these needs increase with time as 
science itself becomes more central to today’s 
society. In 2008, as outgoing President of the 
AAAS, John Holdren suggested that “scientists 
and engineers “tithe” 10% of your professional 
time and effort to working … to increase 
the benefits of S&T for the human condition 
and to decrease the liabilities.” 6 He noted 
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that a predecessor, our NAS colleague Jane 
Lubchenco, had suggested a similar idea. 

 The exact percentage of time to commit 
is not the point; I know that many scientists 
regularly contribute even larger amounts 
of their time. The continuing challenge is 
to recognize that the success of scientific 
research and the application of its results to 
public policy require great care and openness. 
There are institutions to help individual scien-
tists, institutions which also need our support. 

 Earlier this month six leaders of a new 
organization, the Global Young Academy, 
described a number of ways in which young 
scientists are being discouraged worldwide 
or in certain countries: selection and promo-
tion practices not based on merit, lack of 
social recognition, and an increase in the 
age of achieving independence.7  They also 
noted that such problems discourage young, 
motivated and talented scientists from 
entering and staying in the field at a time 
when world needs clearly require their efforts. 

 As I have argued earlier, societal trust in 
science enables freedom of inquiry, without 
which science cannot be sustained. We must 
speak clearly about the standards of scientific 
research and the conduct of scientists. We 
cannot risk undermining scientific freedom of 
inquiry. 

 High credibility and trust in science and 
in scientists are values that we earn continu-
ously and which we can pass on to the next 
generation of scientists. Those young scien-
tists and the scientific enterprise will benefit 
greatly from our efforts today. I urge each of 
us with our recognized role as a member of 
the National Academy of Sciences to work to 
safeguard our communal scientific enterprise 
just as effectively as we safeguard the integrity 
of our own scientific work. 
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