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The National Academy of Sciences was established in 1863 by an Act of Congress, signed 
by President Lincoln, as a private, nongovernmental institution to advise the nation on 
issues related to science and technology. Members are elected by their peers for outstand-
ing contributions to research. Dr. Marcia McNutt is president.

The National Academy of Engineering was established in 1964 under the charter of the 
National Academy of Sciences to bring the practices of engineering to advising the nation. 
Members are elected by their peers for extraordinary contributions to engineering. Dr. 
C. D. Mote, Jr., is president.

The National Academy of Medicine (formerly the Institute of Medicine) was established 
in 1970 under the charter of the National Academy of Sciences to advise the nation on 
medical and health issues. Members are elected by their peers for distinguished contribu-
tions to medicine and health. Dr. Victor J. Dzau is president.

The three Academies work together as the National Academies of Sciences, Engineering, 
and Medicine to provide independent, objective analysis and advice to the nation and 
conduct other activities to solve complex problems and inform public policy decisions. 
The National Academies also encourage education and research, recognize outstanding 
contributions to knowledge, and increase public understanding in matters of science, 
engineering, and medicine.

Learn more about the National Academies of Sciences, Engineering, and Medicine at 
www.nationalacademies.org.
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Consensus Study Reports published by the National Academies of Sciences, Engineering, 
and Medicine document the evidence-based consensus on the study’s statement of task by 
an authoring committee of experts. Reports typically include findings, conclusions, and 
recommendations based on information gathered by the committee and the committee’s 
deliberations. Each report has been subjected to a rigorous and independent peer-review 
process and it represents the position of the National Academies on the statement of task.

Proceedings published by the National Academies of Sciences, Engineering, and Medicine 
chronicle the presentations and discussions at a workshop, symposium, or other event 
convened by the National Academies. The statements and opinions contained in proceed-
ings are those of the participants and are not endorsed by other participants, the planning 
committee, or the National Academies.

For information about other products and activities of the National Academies, please 
visit www.nationalacademies.org/about/whatwedo.
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The Value of Social, Behavioral, and Economic Sciences to National Priorities 1

EXECUTIVE SUMMARY
Nearly every major challenge the United States faces—from alleviating unemployment to protecting 
itself from terrorism—requires understanding the causes and consequences of people’s behavior. Even 
societal challenges that at first glance appear to be issues only of medicine or engineering or com-
puter science have social and behavioral components. Having a fundamental understanding of how 
people and societies behave, why they respond the way they do, what they find important, what they 
believe or value, and what and how they think about others is critical for the country’s well-being in 
today’s shrinking global world. The diverse sciences of the social, behavioral, and economic (SBE) 
sciences—anthropology, archaeology, demography, economics, geography, linguistics, neuroscience, 
political science, psychology, sociology, and statistics—all produce fundamental knowledge, meth-
ods, and tools that provide a greater understanding of people and how they live. 

The National Academies of Sciences, Engineering, and Medicine appointed an expert committee 
to determine whether the federal government should fund SBE research at the National Science 
Foundation (NSF), and, specifically, whether SBE research furthers the mission of NSF to advance 
national priorities in the areas of health, prosperity and welfare, national defense, and progress in 
science; advance the missions of other federal agencies; and advance business and industry, and to 
provide examples of such research. The committee was also asked to identify priorities for NSF 
investment in the SBE sciences from past National Academies reports, if any, and important consid-
erations for NSF for strategic planning. 

The committee drew three conclusions based on a review of previous National Academies reports and 
other research and information from NSF regarding the agency’s process for establishing priorities. 

Overall, the social, behavioral, and economic sciences produce a 
better understanding of the human aspects of the natural world, 

contributing knowledge, methods, and tools that further the mission of the National Science 
Foundation to advance health, prosperity and welfare, national defense, and progress in science. 

The understanding, tools, and methods provided by the social, behav-
ioral, and economic sciences—including research supported by the 

National Science Foundation—provide an essential foundation that helps other agencies achieve 
their missions.

The social, behavioral, and economic sciences have provided 
advances in understanding and tools and methods that have been 

applicable to business and industry and that enhanced the U.S. economy.

CONCLUSION 1 

CONCLUSION 2 

CONCLUSION 3 
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The Value of Social, Behavioral, and Economic Sciences to National Priorities2

Each of these conclusions is supported by examples of SBE research, many of which have been sup-
ported by NSF. 

Although it is commendable that NSF consults with advisory groups and with the broader SBE scien-
tific community to identify needs and opportunities in the SBE sciences, in the absence of a strategic 
plan it is unclear how these inputs are combined and integrated in the agency’s SBE priorities. The 
committee offers four recommendations to better enable SBE research to meet the nation’s priorities 
and challenges.

The National Science Foundation (NSF) should undertake 
a systematic and fully transparent strategic planning 

process to provide a clear articulation of the most important scientific questions in the social, 
behavioral, and economic (SBE) sciences that is consistent with NSF’s mission. In addition, 
NSF’s strategic plan should specify the resources and methods required to advance the prog-
ress of SBE fields. The plan should reflect broad input from a wide array of stakeholders and put 
forth priorities for NSF support, while recognizing the need to have a broad and diverse portfolio 
of innovative projects whose applications may not be immediately apparent but advance the 
progress of science.

The National Science Foundation (NSF) should continue to 
support the development of tools, methods, and research 

teams that can be used to advance the social, behavioral, and economic sciences; facilitate 
their interactions with other scientific fields; and help NSF and other agencies and organizations 
more effectively address important national needs.

The National Science Foundation should support training 
consistent with the ways science is evolving across all 

scientific fields. Training should prepare the next generation of scientists to be more data- 
intensive, interdisciplinary, and team oriented.

The National Science Foundation (NSF) should undertake 
more intensive and systematic efforts to communicate the 

results and value of the social, behavioral, and economic (SBE) research it supports and how its 
grants advance NSF’s mission. NSF should encourage the broader SBE sciences community to 
increase its efforts to communicate the results and societal relevance of SBE research.

RECOMMENDATION 1 

RECOMMENDATION 2 

RECOMMENDATION 3 

RECOMMENDATION 4 
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The Value of Social, Behavioral, and Economic Sciences to National Priorities 3

THE TASK
This report responds to a request from the National Science Foundation (NSF) to the National 
Academies of Sciences, Engineering, and Medicine (the National Academies) to convene an expert 
committee and produce a report within 3 months to answer the general question of whether the fed-
eral government should fund research in the social, behavioral, and economic (SBE) sciences at NSF. 
The committee was specifically charged with answering the following questions:

•   Do the SBE sciences advance NSF mission areas of national health, prosperity and welfare; secur-
ing the national defense; and promoting the progress of science? 

•  Do the SBE sciences advance the missions of other federal agencies? 

•  Do the SBE sciences advance the work of industry and business? 

•   What are priorities for NSF investment in the SBE sciences, and what are important considerations 
for NSF for future strategic planning?

The committee also was asked to provide exam-
ples of how the SBE sciences have helped the 
nation address societal challenges (see Box 1 for 
the committee’s full statement of task).

The committee interpreted its charge as speak-
ing to the value of SBE research funded by 
NSF and how it might be strengthened in the 
future. The committee did not address the 
question of whether NSF should be funding 
SBE research, since that is a decision for 
policy makers, not researchers. Rather, the 
committee addressed the questions of whether 
SBE research generally has served NSF’s mission 
areas well and has also served the needs of the 
nation. Moreover, in the limited time available, 
the committee did not attempt a comprehensive 
review of SBE research or even that supported by 
NSF. Rather, the committee relied on past reports of the National Research Council and the National 
Academies and the wide-ranging expertise of committee members to identify examples of the contri-
butions of SBE research. Thus, this report contains illustrative examples of SBE studies, some of which 
have led to great benefits to society and to science, sometimes in surprising ways. The committee 
mainly identified examples of NSF-funded research but viewed other research as relevant to questions 
in its charge about whether SBE research has advanced business and industry and national priorities.
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The Value of Social, Behavioral, and Economic Sciences to National Priorities4

After extensive discussion of the research gathered, the committee developed the following criteria 
for identifying examples of research most relevant to answering the charge, although an example did 
not have to meet all the criteria to be considered: 

•   The research is of the type that NSF typically funds, more basic than applied. 

•   The research addresses an issue important to society. 

•   The research requires minimal detailed technical explanation. 

•   The research has informed policy or led to discoveries that have advanced national priorities (in 
health, national defense, welfare and prosperity) or the work of business and industry. 

•   The research has resulted in broad applications of SBE research to areas not typically associated 
with the SBE sciences. 

BOX 1                Statement of Task

The National Academies will appoint an ad hoc committee of approximately eight members to 
focus on the following: 

Should the federal government fund research in the social, behavioral, and economic (SBE) 
sciences at the National Science Foundation (NSF)? Specific questions to be considered include 

•   Do the findings, theories, methods, and tools from the SBE sciences in general 
advance NSF’s mission of advancing the national health, prosperity, and welfare; 
securing the national defense; and promoting the progress of science? 

•  Do the SBE sciences advance the missions of other federal agencies? 

•  Do the SBE sciences advance the work of industry and business? 

•   What priorities for NSF investment, if any, are suggested by prior National 
Academies reports? What other important elements should be considered as part 
of a future NSF strategic planning process? 

The committee’s responses to these questions will provide examples where relevant of how the 
SBE sciences help the nation address societal challenges, such as the aging of the population, 
the technological revolution, work and productivity, crime and violence, and the healthy devel-
opment and well-being of children. 

The report is envisioned as a potential resource to solicit comment and input from the broader 
SBE and constituent communities as part of a more extensive strategic planning process.

R03191 Value SBE Sciences.indd   4 6/29/17   12:19 PM

The Value of Social, Behavioral, and Economic Sciences to National Priorities: A Report for the National Science Foundation

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/24790


The Value of Social, Behavioral, and Economic Sciences to National Priorities 5

•   The research findings are counter to common sense, intuition, or generally held beliefs. 

•   The research has dramatically advanced progress in science or illustrates a trend in science that 
could lead to significant progress and be applied to advancing national priorities. 

These criteria were applied both to research identified in National Academies reports published 
mainly in the past 20 years and to other research identified by committee members.1 The commit-
tee concluded that the SBE sciences both advance NSF’s mission and serve well many of the most 
important needs of society. The examples provided in this report illustrate how these fields of 
study can further NSF’s mission, the missions of other federal agencies, and the work of industry 
and business. The committee does not claim that all SBE research serves NSF’s mission or national 
needs. As in all fields, the SBE sciences progress through successes and failures. In addition, as noted 
above, the committee could not do a comprehensive review of all SBE research in the time allotted 
and thus had to rely on examples. The committee also offers recommendations to improve NSF’s 
strategic planning process in ways that better enable SBE research to meet the nation’s priorities 
and challenges. 

WHY SUPPORT RESEARCH IN THE SOCIAL, BEHAVIORAL,  
AND ECONOMIC SCIENCES? 

Every month the Gallup Poll asks a representative sample of Americans “What do you think is 
the most important problem facing the country today?”2 The main problems identified include the 
economy, health care, jobs, race relations, and unemployment. Issues such as these have clear social, 
behavioral, and economic aspects that need to be better understood, and SBE research can contribute 
to understanding and addressing them. Moreover, many 
other problems that at first glance appear to be issues 
only of medicine or engineering or computer science 
have social and behavioral components, such as patients’ 
understanding of medical information and community 
responses to proposed highway development. 

Having a fundamental understanding of how people and 
societies behave, why they respond the way they do, what 
they find important, what they deeply believe or value, 
and what and how they think about others is critical in 
today’s shrinking global world. The diverse SBE sciences 
that are supported at NSF—anthropology, archaeology, 
demography, economics, geography, linguistics, neuro-
science, political science, psychology, sociology, and sta-
tistics—produce fundamental knowledge, methods, and 
tools for a greater understanding of people and how they 
live. Like all sciences, the SBE sciences bring a rigorous, 

Having a fundamental 

understanding of how people 

and societies behave, why they 

respond the way they do, what 

they find important, what they 

deeply believe or value, and 

what and how they think about 

others is critical in today’s 

shrinking global world. 
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The Value of Social, Behavioral, and Economic Sciences to National Priorities6

methodical approach to pursuing knowledge—collecting data, formulating and testing hypotheses, 
analyzing evidence—that sheds light on the underlying nature of problems and can help point the 
way toward remedies. Those remedies depend in part on understanding the social, behavioral, and 
economic components of problems and how they interact with other aspects. 

Consider, for example, the challenge of immu-
nizing the population against infectious diseases, 
such as measles and influenza. Medical science has 
developed many effective vaccines, and when they 
are administered to the appropriate numbers of 
people they control the spread of disease. Recent 
outbreaks of measles, such as those in California 
and Minneapolis, occurred because not enough 
parents had their children vaccinated for measles; 
they did not believe or did not accept the value of 
vaccination.3,4 These outbreaks show that individual 
beliefs and social influences can disrupt vaccination 
programs and place communities at risk. They also 
demonstrate that there is a role for the SBE sciences 
in helping to understand the social and behavioral 
dynamics of vaccination decisions and using that 
understanding to develop more effective public 
health and public information strategies. That is, 
in addition to the biology of a disease, vaccination 
efforts require dealing with individuals’ and groups’ 
beliefs and decisions about vaccination.

Or consider the task of designing road systems. It may seem to be a relatively straightforward matter, 
but trying to forecast and understand the decisions that people make about using those road systems 
play an important role in their design. For example, most drivers will find the shortest possible route 
to their destination, to minimize their driving time.5 When a new road is built to alleviate congestion, 
drivers will take that route if it offers the possibility of less time on the road. But if too many drivers 
choose the new route, traffic increases and it is no longer faster. This paradox explains why roads 
that are built to improve traffic flow can quickly become congested6 and points to the importance of 
accounting for human preferences and decisions.

Because gaining a complete understanding of many problems and proposing feasible solutions 
require collaboration between the SBE and other sciences, the SBE sciences are increasingly working 
with other fields. For instance, meeting many of the challenges recognized in a 2008 report of the 
National Academy of Engineering, Grand Challenges for Engineering, will require collaboration 
with the SBE sciences.7 Meeting the challenge to secure cyberspace, for example, will require research 
on how people interact with computers, the Internet, and information in ways that increase the risk 

Like all sciences, the SBE 

sciences bring a rigorous, 

methodical approach to 

pursuing knowledge—collecting 

data, formulating and testing 

hypotheses, analyzing 

evidence—that sheds light 

on the underlying nature of 

problems and can help point the 

way toward remedies.
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The Value of Social, Behavioral, and Economic Sciences to National Priorities 7

of cybersecurity breaches. Research is also needed to understand the behaviors and social influences 
on those who commit cybercrimes, such as hackers and saboteurs in organizations.8 Some interdis-
ciplinary efforts are addressing these issues with combined expertise in business, computer science, 
economics, law, policy, and social and behavioral sciences.9

The numerous contributions of SBE research to society can easily be overlooked—in some cases pre-
cisely because the knowledge from that research has become widely accepted. For example, everyone 
used to think that babies are born as a “blank slate,” unable to learn much for the first 6 weeks 
or so. But research in the early 1970s showed that newborns can learn and remember a variety of 
associations right away, a fact that people now 
take for granted.10 

Another example of now-accepted knowl-
edge comes from the field of polling. 
Methods and tools for how to ask 
questions effectively, how to maximize 
responses, and how to identify rep-
resentative samples were developed 
through SBE research.11 Such under-
standings and tools are now com-
monplace in society. 

The SBE sciences enable the pre-
diction of many kinds of outcomes 
with greater certainty, including the 
success or failure of corporate strate-
gies, economic policies, and legislative 
agendas.12,13,14 But while people readily 
recognize a need for experts from medical 
research, physics, or biology, when think-
ing about predicting or explaining human 
behavior people tend to use “common sense” 
derived from their own accumulated experiences and anecdotes. Although some people may believe 
that research knowledge is needed, some who could benefit from SBE research may not be aware 
that sophisticated tools and insights from the SBE sciences are available to improve understanding 
and decision making.15,16,17 

Moreover, common sense can at times be too simple an explanation or just plain wrong. It is com-
monly believed, for example, that successful people are successful mainly because they are smarter, 
have worked harder, or are in some other sense more deserving of success than unsuccessful peo-
ple. However, social science research (including some funded by NSF)18,19 shows that a large frac-
tion of observed differences in success derive from other factors—such as place of birth, random 
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accidents of timing, and the dynamics of competitive 
markets—that are entirely outside the control of the 
individuals themselves.20,21 

Moreover, some findings from SBE research can fail 
to persuade people precisely because they do not fit 
with what people already believe to be true. In fact, 
research in cognitive science has shown that people are 
more likely to ignore, misremember, forget, or explain 
away information that does not fit their preconceived 
notions, such as about how the world works or why 
people act as they do.22,23

Many leaders of business and industry have long rec-
ognized that intuition and common sense are not suf-
ficient, and they use knowledge, tools, and methods 
from SBE research to understand markets, develop 
innovations, and inform decisions.24,25,26 Federal, state, 

and local governments also have begun to recognize the utility of the SBE sciences to both the 
formulation of policy and the testing of which policies do or do not work in practice.27 

THE CORE MISSION OF NSF

The federal government has a long history of investment in SBE research. Congress created NSF in 1950 
with the unique mission “to promote the progress of science; to advance the national health, prosperity, 
and welfare; to secure the national defense.”28 Although other, mission-driven federal agencies fund 
basic research in the SBE sciences—including the National Institutes of Health of the U.S. Department 
of Health and Human Services and the U.S. Department of Defense—as do foundations, companies, 
and other organizations, the science that NSF supports often is not directed toward a particular nation-
al need or designed to solve a specific problem. Rather NSF-supported basic research is designed to 
produce foundational understandings on a broad range of topics and develop innovative methods for 
advancing knowledge. For any type of research, it is not always possible to predict where the research 
will lead or what effects it will have, but this situation is particularly true for basic research. 

Surveys show that people in the United States generally support the federal government funding basic 
research even though the ultimate uses and effects cannot immediately be known and may take years 
to unfold. This approach has served the nation well, yielding many benefits both to science and to 
national priorities. 

According to a 2015 survey of U.S. adults, a majority (71%) say government investment in basic sci-
ence research “pays off in the long run,” about the same number of Americans who say engineering 

Many leaders of business and 

industry have long recognized 

that intuition and common 

sense are not sufficient, 

and they use knowledge, 

tools, and methods from 

SBE research to understand 

markets, develop innovations, 

and inform decisions.
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and technology “pay off in the long run” (72%). This support for government investments in basic 
research is unchanged since the questions were last asked in 2009. A majority of adults (61%) con-
sider government funding essential for scientific progress.29 

The appropriated fiscal 2016 budget for NSF’s Social, Behavioral, and Economic Sciences directorate 
(which funds the largest portion of NSF SBE research) was $272.2 million.30 The value of providing 
this basic research funding through NSF, rather than through mission-specific organizations, is that 
the research is broader in scope and often applies to multiple sciences and to a wide range of prob-
lems. For example, the underpinnings of game theory have been applied to research across many 
global challenges, including kidney transplants, transnational terrorism, and nation-state behavior 
(see Box 2). 

Investments in foundational knowledge from the SBE sciences such as those described in this report 
have led to many applications and tools that have provided new understanding, ways of addressing 
societal problems, and enhancements to the quality of life of individuals and for the nation. The sto-
ries of such advances sometimes leave the impression that the outcomes were preordained, but such 
an impression is hindsight. Most often, the findings, methods, and tools that were developed ended 
up having many different practical uses that were not foreseeable. Even so-called failures in these 
fields, as in all of science, contribute to knowing which explanations are not accurate and which 
innovations are unworkable. Just as early technological developments of the microchip took years 
to develop into computers that were practical to use, research in the fundamental aspects of human 
behavior can take years to bear practical fruit (see the example in Box 2). 

The SBE sciences, like all sciences, pose novel questions and have unique methods. These scientific 
methods provide systematic ways to gather data through well-designed studies that over time have 
yielded new understandings of important areas of national interest, as illustrated throughout this 
report. In this way, SBE research has provided theories, methods, data infrastructure, and tools that 
are used broadly in the scientific community and beyond. 

The social, behavioral, and economic sciences lead to better under-
standing of the human aspects of the natural world, contributing 

knowledge, methods, and tools that further the mission of the National Science Foundation to 
advance health, prosperity and welfare, national defense, and progress in science.

The next four sections of the report provide discussion and examples of this conclusion in the areas 
of health; prosperity and welfare; national defense; and advancing progress in science with innova-
tive theories, methods, and tools.

CONCLUSION 1 
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      From Game Theory to Kidney Exchange 
and Many Other Applications

The path from basic research to practical applications can be a long one. Nearly 60 years 
passed between the earliest research in 1944 on how people behave strategically when 
playing games31 and its NSF-supported Nobel Prize-winning application: matching kidney 
donors to recipients (see figure below). Before this application, economist Alvin Roth used 
game theory and algorithms to design a fair and efficient way to match medical school 
internship applicants with hospitals across the country.32 It turned out that the matching 
formula had general properties that made it useful for other problems, such as the far more 
complex situation of finding kidney donors for kidney recipients that were good matches.33 

The application for kidney matching addressed a common problem: that many people who 
need a kidney have friends or relatives who are willing to donate, but who turn out to be 
bad matches for them. Roth developed a computer algorithm that could take into account 
the thousands of willing donors and thousands of patients needing kidneys, all of whom 
have different degrees of biological compatibility. His solution matches donor-recipient pairs 
with other donor-recipient pairs in ways that enable patients to get compatible kidneys—for 
example, matching donor-recipient pair A with donor-recipient pair B, so that donor A gives 
a kidney to compatible recipient B, and donor B gives a kidney to compatible recipient A. 
Newer developments have moved beyond paired kidney exchange to multiperson chains of 
donors and recipients that reduce patient waiting times for kidney transplants and improve 
health outcomes.34 Thousands of kidney transplants have been made possible that other-
wise would not have occurred due to this process.35

All of these applications evolved from the earliest form of game theory. NSF-funded research 
building on game theory has led to other Nobel Prize-winning advances in economics36 
and has been applied to many other diverse areas, from the business models of Google, 
Facebook, and other technology companies to the management of leasing rights for offshore 
oil fields and forests.37

BOX 2

1944-1951
Origins of 

game 
theory

1961 
Applica�on 

of game 
theory to 
auc�ons

1962
Applica�on 

of game 
theory to 
matching 
markets

1984 
Residency 
matching 
algorithm

1988 
Applica�on 
of residency 

matching 

1995 
Economic 

mechanism 
design

1997 
Overture 
founded

1998 
Google 

founded

1999 
Algorithmic 
mechanism 

design

2003 
Kidney 

exchange 
began

2003 
Google Ad 

Sense 
founded
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Do the SBE Sciences Advance NSF’s Mission? 
Health

The social, behavioral, and economic (SBE) sciences have played an important role in determining 
the ways that people’s health is affected by a combination of genes and the environment,38 challeng-
ing long-held assumptions about what matters most to health. SBE research has also improved the 
identification of specific public health needs and ways to promote healthful behavior and prevent 
illness. Collaborations between SBE researchers and biomedical scientists have identified health 
problems and early death risks that are disproportionately experienced by large groups of Americans, 
enabling the development of strategic and timely interventions to improve their health and well-being. 
Two examples of such important contributions to knowledge include new understandings about 
how social relationships affect health and how groups of people in the United States differ in their 
mortality and health.

The Effect of Social Relationships on Health

SBE researchers and neuroscientists working together have found a variety of ways in which behav-
ior and biology affect each other. For example, adversities in life and how people perceive those 
adversities can determine whether genes are “turned on” (“expressed”), setting up conditions that 
affect health over the long term. Poverty, violence, and other sources of stress early in life alter chil-
dren’s rapidly developing biological systems39 and leave them vulnerable to consequences throughout 
their lives, especially if the children are very young or experience multiple sources of stress—such as 
abuse and a chaotic home environment—at the same time.40 These discoveries have informed efforts 
to prevent child abuse and neglect; there is also good (and growing) evidence that newly developed 
programs and approaches can help children overcome the effects of these toxic forms of stress.41 

Research at the intersection of behavior and biology has also revealed that social isolation is a risk 
factor for early death, comparable in magnitude to well-established risk factors, such as smoking, 
obesity, and lack of physical activity.42 In both adolescence and old age, the number and quality of 
people’s social connections have a strong and direct effect on cardiovascular, immune, and metabolic 
health, resulting in less hypertension, lower rates of inflammation, a lower body mass index (a mea-
sure of obesity), and reductions in metabolic syndrome (defined as increased blood pressure, high 
blood sugar, excess body fat around the waist, and abnormal cholesterol or triglyceride levels).43 

In adolescence, social isolation increases the risk of inflammation as much as does physical inactivity. 
In old age, social isolation affects hypertension more than common risk factors, such as diabetes. 
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Identifying such risks in children before problems occur is critical for intervening early enough to 
prevent permanent damage to biological systems and avoid the costs they impose on individuals, 
families, and society.

Disparities in Health and Mortality

Americans differ greatly in health and mortality depending on their social and economic circumstanc-
es, and these differences have widened in recent decades. For example, SBE research that compared 
generations born in 1912 and 194144 showed that, between these two generations, life expectancy at 
age 65 rose by 6 years for people in the top half of the earnings distribution, but by only 1 year for 
those in the bottom half. This finding is consistent with other studies.45 

Some groups with lower levels of education, including middle-aged white women without a high 
school degree, have experienced rising death rates over the last two decades; opioids, suicide, and 
alcohol-related diseases have played a role in this trend.46 This and other findings about the health 
and mortality of the U.S. population provide important data for decisions about public health and 
government programs, such as Social Security, Medicare, and Medicaid.47,48 
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Do the SBE Sciences Advance NSF’s Mission?  
Prosperity and Welfare

The national need to improve “prosperity and welfare” in the mission statement for the National 
Science Foundation (NSF) covers a wide range of issues that are of concern to U.S. citizens and that 
affect the well-being of the nation. Many of these have been the topic of social, behavioral, and eco-
nomic (SBE) research, such as safe and secure neighborhoods,49 crime,50,51 parenting,52 education,53,54 
the economy, and financial well-being. Four examples are described in this section. 

New Ways to Encourage Individuals to Save More for Retirement

Despite the rise of 401(k) and related investments that allow individuals to save through tax- 
deferred pension plans, employers found that surprisingly few of their eligible employees (only 30%) 
signed up, opted in, to put any of their salary into those plans, even when their employers matched 
funds.55 A dramatic increase—to 90 percent—occurred as a result of a simple change: automati-
cally enrolling workers and then allowing them to opt out rather than requiring them to opt in.56 
Although this change may seem obvious in hindsight, it was informed by research on how people 
make decisions, process complex information, and think about the future.57 Since the initial experi-
ments that demonstrated the effectiveness of this approach, many major investment companies that 
offer retirement plans have adopted it. The research was persuasive enough to lead to 2006 federal 
legislation requiring firms to make enrollment in such plans the default, that is, to require opting out 
rather than opting in.

Eyewitness Testimony and the U.S. Court System

Insights from social and behavioral research are shedding light on pitfalls in eyewitness testimony.58 
Using experiments that stage events and ask eyewitnesses to later record their memories, researchers 
have shown the ways in which eyewitness testimony is fallible. The reliability of eyewitness testimony 
has also been called into question by the increased use of DNA testing, which has led to reversals of 
some convictions that had been based primarily on eyewitness testimony.59

Basic research on human visual perception and memory—some of which has been supported by 
NSF—combined with applied research on the factors that affect people who are witnesses to crimes, 
has illuminated some of the factors that can affect eyewitness testimony. Those factors include low 
lighting, brief viewing times, large viewing distances, duress, elevated emotions, and the presence of 
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a visually distracting element, such as a weapon; all can affect what witnesses perceive and remem-
ber.60 And perhaps most significantly, people fill gaps in what they see or hear with expectations. 
Even when incorrect, people often feel certain of their perceptions. Memory also is highly malleable 
and susceptible to influence. For example, the questions that investigators ask witnesses can affect 
people’s later recall.61,62,63,64,65,66,67,68 These findings suggest that caution is warranted when using 
eyewitness procedures in the field and when relying on them in court. There is more research to be 
done on eyewitness identification, involving scientists, the police, and courts, toward the goal of 
evidence-based policy and practice. 

Bilingualism and Language Development

Many children in the United States—9 percent of the U.S. school-age population—live in homes in 
which a language other than English is spoken. The parents and teachers of these children often worry 
that speaking to their child in their home language will interfere with their child’s ability to learn 

English and succeed in school. However, research, 
including NSF-funded work,69 is showing that 

learning two languages either at home or in 
an early child care setting neither confuses 

children nor puts them at risk for slower 
language development. 

Indeed, SBE research indicates an under-
lying human capacity for learning two 
languages as easily as one.70 Newborns 
as young as 0-5 days old can discrim-
inate between the sounds used in dif-
ferent languages. Newborns exposed 
to English only during their mothers’ 

pregnancies attended more to English 
sounds than the sounds of the unfamiliar 

language, while newborns who had been 
exposed to both languages while in the 

womb attended to both equally.71 Over the 
first year of life, infants become increasingly 

able to discriminate speech sounds, rhythms, and 
patterns and to use these early building blocks in 

their later language development. In addition, adults and children who are competent in two languag-
es may have some cognitive advantages relative to those who only speak one language, such as great-
er cognitive flexibility, greater ability to regulate behavior, and less cognitive decline at older ages.72 
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Willpower and Delay of Gratification

A person’s ability to delay gratification, to exert willpower, at an early age has surprising power to 
predict important outcomes in school and in life, according to research funded by NSF and others.73 
A simple experiment with hundreds of 4-year-olds more than 40 years ago to study this behavior 
showed that children differ greatly in their ability to delay gratification.74 Those differences were 
shown to have profound effects later in life. After following those children through adolescence and 
into adulthood, the researchers found that the longer (in seconds) that preschool children could wait 
for a reward, the higher were their later SAT scores, the better their emotional coping in adolescence, 
the higher their educational achievement as adults, the lower their rates of substance abuse, and the 
higher their sense of self-worth.75 

SBE research also uncovered a set of techniques that can help children delay gratification and control 
their impulses. These techniques can be taught: when children learned these skills, their long-term 
outcomes as adolescents and adults were the same as those children who had initially been able to 
delay gratification.76 
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Do the SBE Sciences Advance NSF’s Mission?  
National Defense

The role of the National Science Foundation (NSF) in securing the national defense largely involves 
funding some of the basic research that its federal partners—such as the Defense Advanced 
Research Projects Agency (DARPA), the Army Research Laboratory, the Air Force Office of 
Scientific Research, the Office of Naval Research and the Naval Research Laboratory, and the U.S. 
Department of Homeland Security—later use to develop mission-specific tools and applications. 
Three examples of the contributions of social, behavioral, and economic (SBE) research to national 
defense are described below. Additional examples are described in the next section of this report, on 
how SBE research advances the mission of other federal agencies. 

Terrorism and Counterterrorism

NSF played an early role in supporting research on terrorism and counterterrorism, beginning in the 
late 1980s. Recognizing that terrorists’ behavior responds to counterterrorism policies in rational 
ways, this research used game theory (see Box 2) to develop a model to inform counterterror policy.77 
The U.S. Departments of Homeland Security and Defense have sponsored subsequent applications 
of this research. These applications have focused on government hostage negotiations; an evaluation 
of the International Criminal Police Organization (INTERPOL) cooperative program for combating 
international terrorism; the value of counterterror intelligence; and the first evaluation of the use of 
metal detectors to screen airline passengers.78

Forecasting Political Instability

NSF has funded research examining the root causes of political instability and indicators of early 
observable cues that a change in governance or political state is imminent. That research specifically 
studied cooperation and conflict, ethnic conflict, state stability, governance, and terrorism.79 This 
foundational research was applied through support from DARPA and the U.S. Navy to create the 
Worldwide Integrated Crisis Early Warning System, which provides policy makers, operational com-
manders, and intelligence analysts insights and forecasts of changes in political stability.
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Social Network Analysis for the Military and National Intelligence

Social network analysis identifies and allows people to understand the relationships among indi-
viduals, organizations, and entities.80 It can illuminate key characteristics of relationships, such as 
the frequency of communication, affiliation, and other social relationships. Social network analysis 
can be applied to telephone data, school records, organizational structures, or any other relation-
ship-based data. As an example, some NSF-supported research has combined social network anal-
ysis with automated text analysis techniques to provide valuable information about the patterns of 
behavior of hackers and the vulnerabilities of the nation’s cyber networks. These tools analyze hacker 
chats and other data faster and more efficiently than had previously been possible, with the poten-
tial to improve predictions about future threats that are based on hackers’ intentions.81 The U.S. 
Department of Defense and intelligence agencies have developed additional applications of social 
network analysis for military and intelligence operations.
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Do the SBE Sciences Advance NSF’s Mission? 
Advancing Progress in Science with 

Innovative Theories, Methods, and Tools

In addition to contributing useful knowledge, the social, behavioral, and economic (SBE) sciences 
have produced a variety of theories, methods, and tools that are used to predict and explain behavior, 
identify problems, track them over time, and inform decision making. Social and behavioral research 
methods also produce rich datasets that are used to test hypotheses about behavior in addition to 
what can be learned through intuition and experience.  

Some of these methods, such as polling or those used to determine the effects of interventions or 
policies, have become such a part of daily life that it is easy to forget their roots in fundamental 
SBE research. That research has addressed the complex problems that can complicate the generation 
of reliable survey data and has developed sophisticated methods for establishing cause-and-effect 
relationships. In particular, SBE theories and methods have led to a better understanding of conflict 
and cooperation, and to algorithms that are used for organ-donation matching (see Box 2), predict-
ing international conflict, and modeling crowd behavior. Some of these methods have emerged and 
advanced with ever-increasing amounts of data and as SBE research addresses new, complex chal-
lenges, such as the spread of terrorism.

Groundbreaking Theories of Human Behavior

Although the concept of a theory can be abstract, it has an important role to play in explaining indi-
vidual and social behavior. Three Nobel Prize-winning bodies of research exemplify some pioneering 
theories in SBE that have had wide-ranging practical applications.

Game theory explains how individuals reach agreements with one another through conflict or coop-
eration. It has been enormously influential in the SBE sciences: 11 game theorists have won the Nobel 
Prize in economics, many of whom received support from the National Science Foundation (NSF). 
It has been applied to labor markets, industrial organization, arms reduction negotiations, and the 
provision of public goods (see figure in Box 2). 

For a different example, NSF-supported research found an important exception to a prominent social 
science theory, “the tragedy of the commons.” This long-held theory posits that individuals will compete 
to exploit a public resource, ruining the resource for everyone. One of the implications of this theory 
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was that only a government or governments could limit such individual competition. The new research 
showed how individuals around the world have cooperated to share resources and develop governance 
strategies for shared resources that are often better than top-down, government-driven solutions. The 
principles developed from this work are relevant to current debates about the use of a wide range of 
collective resources, including the Internet and knowledge in the public domain (e.g., Wikipedia).82 

Even more recently, the theory of “nudging” describes an approach to policy design that accounts 
for systematic, irrational tendencies in people’s behaviors and decision making,83,84 building on Nobel 
Prize-winning work on the psychology of decision making that was funded by NSF.85 In essence, 
nudging involves small changes in how choices or options are presented. These near-costless interven-
tions can have remarkable effects. Examples that have yielded demonstrable results include changing 
the default on organ donation or retirement saving decisions from opt in to opt out (so that no action 
is required to be in the donation or savings pool) and notifying consumers about their neighbors’ 
energy consumption.86 The individual and societal benefits of these interventions have been so large 
that both the U.K. and U.S. governments have established offices dedicated to implementing nudging 
approaches to a wide range of government programs, with demonstrated policy results.87 

Understanding How People and Their Circumstances Change Over Time

Studies of education, the labor force, and aging that follow people over long periods of time (longi-
tudinal studies) provide important information about the factors that lead to more or less positive 
life outcomes. Longitudinal research studies changes in behavior over time and can, in some cases, 
provide understanding of the long-range outcomes of an intervention. One example is the Health 
and Retirement Study (HRS) of people aged 50 and older—the premier source of information on the 
nation’s aging population. This large body of data from multiple sciences can help address a wide 
range of important questions about aging, such as how work, exercise, income, and other factors in 
middle age, affect circumstances in old age. Many countries around the world have modeled their 
own surveys after the HRS to understand their own aging populations. This type of research is 
made possible by access to large datasets—including data from federal statistical agencies and state 
administrative data systems—and helps to provide a more complete understanding of people and 
their well-being over time. 

Simulations, Modeling, and Forecasting

Models and simulations that apply theories and principles of behavior can be used to develop and 
test policy ideas and interventions quickly, inexpensively, and safely. One such model of crowd 
behavior and suicide bombers yielded the surprising finding that remote sensing of suicide bombers 
and sounding alarms to notify crowds of their presence could actually expose more people to the 
blast and shrapnel and increase the number of casualties.88 Models that combine approaches from 
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statistics and demography to more accurately forecast life expectancy and mortality are now widely 
used around the world by national statistical agencies, public-sector pension agencies, the United 
Nations, and private-sector providers of life insurance and annuities.89,90 They are also used by the 
new longevity swap industry, which helps institutions manage the risks of unknown future costs, 
such as those for pension plans.91 

Other examples of NSF-funded models that incorporate SBE research include algorithms that help 
prevent terrorist attacks92,93,94 and support sequential decision making to maximize the detection of 
illicit and hazardous cargo at U.S. ports. A model of pedestrian movement and crowd behavior in 
dense urban environments95,96 reveals the rapid exchange of nonverbal information in crowds and 
shows how the actions of a single individual can shape the dynamics of an entire crowd. Finally, 
forecasting methods developed by SBE research can now be applied to anonymized and aggregated 
datasets (“big data”) generated by search queries—user browsing logs and social media posts—to 
predict a wide range of collective human behaviors, such as consumer demand, unemployment 
claims, and mortgage default rates.97,98,99

New Methods of Collecting and Analyzing Data

More and more use is being made of data collected from surveys on the Web and smartphones. 
However, data collected in this manner do not satisfy a key requirement of standard survey meth-
odology, which is that every member of a given population has to be equally likely to be surveyed. 
Thus, the data from these surveys are in some sense biased and nonrepresentative. NSF-sponsored 
research has begun to develop new models that use sophisticated statistical techniques for converting 
these inherently biased samples into unbiased estimates.100,101,102 These new methods could dramat-
ically increase the scale, scope, and frequency of obtaining information from survey data by using 
real-time measures that draw on millions of responses to measure, for example, consumer or business 
activity, worker productivity, community well-being, or disease caseloads. With more development, 
these applications have the potential to inform all federal agencies that collect data, including the 
U.S. Census Bureau, the Bureau of Labor Statistics, the National Center for Health Statistics, the U.S. 
Office of Management and Budget, and the Centers for Disease Control and Prevention, as well as 
advance the work of industry and business. 

As another example, respondent-driven sampling (also known as network sampling) is a relatively 
new method that allows researchers to collect important information about “hidden” or hard-to-
reach groups, such as those at the greatest risk of infection from HIV/AIDS.103 This approach relies 
on members of those groups to recruit each other for the survey. Because data collected in this way 
are not representative of the total population of infected people, the method also includes statistical 
procedures for making the data more representative. NSF has supported the further development of 
respondent-driven sampling,104,105 and its use has been supported by the U.S. government through the 
U.S. President’s Emergency Plan for AIDS Relief.106 
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Do the SBE Sciences Advance the  
Missions of Other Federal Agencies?

Social, behavioral, and economic (SBE) research plays a critical role in advancing the missions of 
federal agencies, such as the U.S. Department of Defense, the U.S. Department of Transportation, 
the U.S. Department of Health and Human Services, as well as the 17 federal agencies of the nation’s 
intelligence community. These agencies use SBE research and invest in additional, mission-specific 
research to address their particular needs.

The examples below (as well as those in other sections of this report) describe a range of approaches 
that the National Science Foundation (NSF) and mission-oriented agencies have taken to address 
societal, behavioral, and economic components of their mandates. They demonstrate that one 
fundamental piece of research can affect many different problems, including those being addressed 
by different agencies, and that one agency’s work can be affected by information from many basic 
research projects. 

 Auctioning Off Radio Frequencies

The Federal Communications Commission (FCC) sells the radio frequency spectrum to companies 
that need bandwidth to transmit sound, data, and video to individual and corporate customers. 
Before the 1990s, the FCC used simple auctions, such as lotteries with random winners, from the 
list of all bidders. Then, beginning in the early 1990s, the FCC began using research (some of which 
had been funded by NSF; see Box 2)107 that had developed mathematical principles to ensure that 
auction winners would pay a fair price.108,109 The FCC tested and adopted an algorithm to use with 
communication companies that allows companies to compete profitably but also ensures that con-
sumers are not overcharged and taxpayers are not subsidizing unreasonable corporate profits. The 
additional government revenue from the initial auctions has been estimated at $60 billion; because 
this auction design was adopted by the FCC for later auctions and then spread worldwide, the esti-
mated additional government revenue now totals about $200 billion.110 

Moving from Welfare to Work

Data from the NSF-funded Panel Study of Income Dynamics (PSID) played an important role 
in the welfare reform legislation of 1996, which involved multiple agencies, including the U.S. 
Department of Health and Human Services.111,112 This ongoing study of a nationally representative 
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sample of families and individuals gathers data on employment, income, wealth, expenditures, 
health, marriage, childbearing, child development, philanthropy, education, and many other 
topics. During the welfare reform deliberations, these data were used to determine how and why 
women moved off of welfare. Counter to the commonly held belief at the time that women left 
welfare through marriage, the data showed that most women left welfare through work.113 The 
PSID also showed that women on welfare worked much more than most people assumed, but 
that their work was too poorly paid to lift them out of poverty. These findings influenced the 
inclusion in the welfare reform legislation of work requirements on welfare recipients combined 
with programs to provide the work-based assistance women needed to care for their families and 
become self-sufficient, such as child care services, cash income supplements and medical care for 
mothers and children, transportation assistance, and help for job searches. As a result, there was a 
significant increase in the number of single mothers who became employed114 and improved their 
own economic status and that of their children.115 However, people have different views about the 
long-term outcomes of welfare reform based on the same data.116 

Improving National Security, Intelligence, and Counterterrorism 

SBE research originally developed with NSF support—specifically, game theory, social network anal-
ysis, development economics, and anthropology—has led to the development of tools and applica-
tions that contribute to military capability in current conflicts and the prevention of future conflicts, 
as well as to efforts to combat terrorism. These capabilities are central to the missions of the U.S. 
Department of Defense, the intelligence agencies, and the U.S. Department of Homeland Security. 

One example is the use of intelligence tools based on social network analysis. As described above 
(see section on National Defense), NSF funded foundational research on social network analysis117 
that the Office of Naval Research and Air Force Research Laboratory then used to develop a suite 
of mission-specific tools (e.g., organizational risk analysis and AutoMap). These tools allow analysts 
to examine key questions, such as, “If this actor is removed from the network, who will likely fill 
the position in the organizational structure?” The tools have been used in Iraq and Afghanistan to 
identify key tribal leaders, influential individuals, and the resources available to the networks.118 

The Worldwide Integrated Crisis Early Warning System (ICEWS), noted above, has leveraged NSF-
funded SBE research for tactical, operational, and strategic decision making. ICEWS uses computa-
tional models and natural language processing to extract events from newsfeeds and forecast polit-
ical instability by country. Used by the U.S. Departments of State and Defense and the intelligence 
community, this system provides data to support policy decisions, understand local conditions, and 
provide operational insights for commanders. It creates forecasts and data analytic tools to indicate 
changes in people’s behaviors and activities. For example, ICEWS data forecast the 2012 ouster of 
President Fernando Lugo of Paraguay.
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As another example, NSF and the U.S. Department of Defense have both jointly and independent-
ly supported research that has addressed the often subtle relationship between conflict, stability, 
and development. Specifically, analyses of the economic framework that underpins two popular 
approaches to counterinsurgency and stability operations revealed that ideology is not a primary 
driver of support for insurgent or terrorist groups.119 Rather, a population’s support for either a gov-
ernment and its allies or terrorist or insurgent groups is more strongly determined by whichever side 
can best provide public services, such as food, water, safety, and medical care. These findings were 
taught and used by the U.S. Army and Marine Corps in fighting the insurgency in Afghanistan, as 
reflected in changes to the Army counterinsurgency manual, and they were used to redefine the way 
military commanders use funds for rebuilding and reconstruction in that country. 

Finally, since 2006 the Marine Corps Center for Advanced Operational Culture and Language has 
equipped Marines with the cultural skills and information required to function in complex opera-
tional environments around the globe. The center’s approach is founded on basic social science the-
ory from multiple sciences, among them communication sciences, cultural anthropology, geography, 
political science, social psychology, and sociology. Marines are taught transferrable concepts and 
skills that they can use to engage with different cultures. SBE findings, theories, and methods are also 
used to develop regional and culture-specific content for the Marine Corps’ education and training 
programs, as well as to help the Marine Corps and other U.S. Department of Defense organizations 
meet challenges associated with stress and resilience and organizational change.

Containing Ebola

Use of anthropological and ethnographic methods played an important role in containing the 2014 
Ebola epidemic in Guinea, Liberia, and Sierra Leone. Anthropologists helped to save lives in these 
nations and to contain the disease, which had the potential to become a global threat. For example, 
because traditional methods of burial that call for the washing and touching of the dead are believed 
to have been responsible for 70 percent of new cases of infection in Sierra Leone,120 anthropologists 
developed a burial framework that allowed local people to see the body, but not have direct contact 
with it, and to include burial objects in the body bag prior to burial.121 The success of anthropologists 
as mediators in these situations led Médecins Sans Frontières (Doctors Without Borders) to include 
anthropologists as part of their outbreak response to increase understanding and to facilitate rela-
tionships with local populations.122 Similarly, the World Health Organization is recruiting anthro-
pologists to join its Ebola Virus Disease Outbreak Response Teams to advise on social, cultural, and 
behavioral factors involved in the spread of Ebola worldwide.123 

The understanding, tools, and methods provided by the social, 
behavioral, and economic sciences—including research support-

ed by the National Science Foundation—provide an essential foundation that helps other 
agencies achieve their missions.

CONCLUSION 2 
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Do the SBE Sciences Advance the Work of 
Industry and Business?

Social, behavioral, and economic (SBE) research has had important applications for many fields of 
business and industry. Social science methods, such as polling, focus groups, forecasting, and statis-
tical modeling, are routinely and widely used to inform consequential business decisions. These deci-
sions relate to all aspects of business, including marketing, customer relations, product development, 
and strategic planning. Similarly, SBE theories of economic, human, and organizational behavior,  
including some funded by the National Science Foundation (NSF), have led to the understanding of 
the Internet as an economic system124,125,126,127 and influenced business practices across many indus-
tries―for example, by revolutionizing the pricing of airline tickets, hotel rooms, rental cars, and even 
cloud computing.128,129,130,131,132,133,134 

In some cases, basic research has paved the way for new developments, such as Internet search 
engines. In other cases, theories, principles, and tools from the SBE sciences have been applied to 
improve operations, reduce accidents, and realize efficiencies in a variety of industries. The first two 
examples below illustrate some of the complicated ways in which basic research can come to have 
social and economic value. The third example describes some surprising applications of foundational 
research on world populations to seemingly unrelated topics. 

Developing Internet Search Engines 

With a market capitalization of more than $570 billion, Google is the world’s second-most valuable 
company. Google’s economic value rests on two pillars: its search engine, which processes over 3.5 
billion search queries every day,135 and its advertising network, which features nearly 30 billion ads 
per day.136 Both these capabilities are based on developments in the SBE sciences. Research cited in the 
Google patent was supported by four different federal science agencies, including an $81,800 grant 
in 1984 from the sociology program at NSF to study networks of corporate board members.137,138,139

The original version of the search engine resulted from a formula developed with NSF funding in the 
late 1990s by two graduate students. Even in the early days of the Internet, people saw the need for 
better ways to interact with growing data collections, and early search engines that created indexes 
of Websites.140 (Some of these search engines, such as Inktomi and Lycos, also were supported with 
funding from the Digital Libraries Initiative.) The early researchers recognized that the decision to 
link pages to each other required conscious effort and the need to reflect human judgment about the 
significance of the link’s destination. This realization led researchers to treat the collection of links as 
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a network, where the “centrality” of a page in the network indicated the page’s importance. Using 
leveraged earlier research by network analysts in mathematics and sociology, researchers created the 
page rank method, which was the main differentiating feature of the early Google search engine.141 

The other major breakthrough in Google’s development was its use of auctions142 to set prices for the 
ads it displays. This advertising model depends heavily on the theory of auctions (discussed above). 
In 2002, Google used this theory to develop an innovative system that replaced its entire ad sales 
business with an auction-based platform. Radical at the time, this move formed the foundation of 
what became Google’s profit engine. 

Improving Safety in the Airline Industry and in Other Settings

Airline accidents have decreased dramatically over the past 30 years. This reduction is partly due to 
improved aircraft crew training that is based on fundamental SBE research on team dynamics, leader-
ship, and interpersonal communications. The airline industry used this basic research, in combination 
with applied research conducted in cockpit simulators and analyses of actual cockpit flight recordings, 
to develop a training program called crew resource man-
agement or cockpit resource management (CRM). 
CRM is designed so that crew members can com-
municate effectively and consistently, form an 
instant team, and adopt well-understood and 
agreed-upon roles and behaviors. 

The National Aeronautics and Space 
Administration funded some of the early 
research on CRM, and the National 
Transportation Safety Board first used the 
CRM concept in an accident investigation 
in the late 1970s. United Airlines was the 
first airline to endorse CRM training, and 
by the 1990s this approach became a world-
wide standard supported by the Federal 
Aviation Administration and international 
aviation organizations.143 Even airlines flying 
in very different national cultures have incorpo-
rated CRM training: South Korea adopted CRM 
(with the assistance of Boeing trainers) after an air-
line crash. Many carriers have adapted the CRM training to be consistent with their own cultures. 
The required behaviors remain the same, but cultural adaptations help those behaviors fit better with 
patterns of thinking and acting in a given culture, such as when a crew member must speak up to an 
authority in a culture in which this behavior is generally not accepted.144,145
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Other industries have copied and tailored CRM techniques. For example, medical schools and 
hospitals in the United States and around the world now teach and use anesthesia crisis resource 
management,146 which draws on the principles of team training. Firefighting crews and emergency 
responders have also applied CRM principles and training.147 

More generally, many industries have improved their safety by adopting practices based on SBE 
research. These practices include work-rest scheduling principles to reduce the fatigue of long-distance 
truckers in the commercial vehicle industry148 and the cultivation and assessment of a safety culture 
in the nuclear power, oil and gas, health care, and other industries.149 The use of checklists based on 
CRM principles have spread from airline cockpits to numerous health care settings.150,151 

Using the Altitudes of the World Population to Inform  
Product Development and Marketing

Data gathered by SBE scientists as part of an NSF-funded effort to understand the distribution of the 
world’s population by altitude generated unexpected interest from businesses in areas as diverse as 
food production and packaging, semiconductor manufacturing, and biomedical research and devel-
opment.152 In 1998, researchers developed an entirely new mapping technique that divided the earth 
into grids that were indexed by population size and by altitude.153 This map revealed that more than 
one-third of the world’s populations lives within 300 feet of sea level and that those populations are 
distributed in low-density areas, such as agricultural regions.

Many private firms became interested in the findings of this research because of the implications of 
altitude on several types of products. For instance, Frito-Lay used the data to understand the market 
for its products at different altitudes because air pressure in packaging needs to be different at dif-
ferent altitudes. Procter & Gamble also had an interest in the altitude distribution because soap and 
bubbles form differently at various altitudes. Intel was similarly interested because its computer chips 
cool differently at various altitudes. These applications of the findings of research on the effects of 
altitudes led to increases in the efficiency or effectiveness of many products.

The social, behavioral, and economic sciences have provided 
advances in understanding and tools and methods that have been 

applicable to business and industry and that enhanced the U.S. economy.

CONCLUSION 3 
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PREPARING FOR THE FUTURE 

In response to the question of priorities and elements that the National Science Foundation (NSF) 
should consider in its strategic plan, the committee recommends attention to four areas that we 
elaborate below: (1) a systematic and transparent planning process, (2) attention to trends that are 
occurring in all of science, (3) support for training of researchers and graduate students, and (4) 
communication of social, behavioral, and economic (SBE) research that NSF supports and how NSF 
grants advance NSF’s mission. 

A SYSTEMATIC AND TRANSPARENT PLANNING PROCESS

The National Science Foundation (NSF) should undertake 
a systematic and fully transparent strategic planning 

process to provide a clear articulation of the most important scientific questions in the social, 
behavioral, and economic (SBE) sciences that is consistent with NSF’s mission. In addition, 
NSF’s strategic plan should specify the resources and methods required to advance the prog-
ress of SBE fields. The plan should reflect broad input from a wide array of stakeholders and put 
forth priorities for NSF support, while recognizing the need to have a broad and diverse portfolio 
of innovative projects whose applications may not be immediately apparent but advance the 
progress of science. 

NSF has engaged in extensive and diverse activities to gather input and produce a description of 
needs and opportunities for research in the SBE sciences in Rebuilding the Mosaic.154 In addition, 
NSF collects input from internal advisory panels, external advisory panels, and internally managed 
processes, such as a call for inputs from academic scientists. The committee applauds the fact that 
NSF consults so widely in forming its priorities. However, the committee found it difficult to deter-
mine how these inputs are integrated with one another and how they have influenced the invest-
ment portfolio in the absence of a well-articulated strategic plan. Although the process described 
in Rebuilding the Mosaic has identified some important areas for future research, it is not detailed 
enough to be a strategic plan nor is it described as one.

The committee encourages NSF to go beyond Rebuilding the Mosaic to have a clear and publicly 
available strategic plan that defines SBE priorities, tells how those priorities will be funded, and 
explains how success in addressing SBE priorities will be evaluated over time. In this process, NSF 
and the scientific community should articulate the most important scientific questions that will be a 
priority for investment. It also would be useful for NSF to make available a description of the process 
by which it incorporates all the input it gathers into the strategic plan. A transparent and inclusive 

RECOMMENDATION 1 
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planning process will be needed to explain how broadly or narrowly to define those priorities, weigh-
ing national needs and the states of the various SBE sciences.

The strategic planning process should address the unique contributions that the SBE sciences can 
make to national priorities. Particular attention should be paid to opportunities for SBE research 
to be integrated with other fields in ways that further understanding of interdisciplinary topics 
and that address complex societal issues. The planning process should include engagement with 
other federal agencies that fund SBE research so that all agencies can better specify their unique 
roles and contributions. 

While SBE research has benefited mission-focused agencies, the production of a strategic plan would 
improve NSF’s ability to collaborate with other agencies to ensure that the findings that emerge from 
the agency’s basic research are applied by those agencies and have the maximum impact on improv-
ing the lives of Americans. The plan would be highly informative to the SBE scientific communities 
in planning their own work and research proposals. It would also aid in communicating the findings 
and implications of the research to the broader scientific community and to the public.

The committee is pleased that Rebuilding the Mosaic demonstrates the usefulness of articulating a 
problem-focused approach to describing the SBE sciences and that this approach illustrates what 
might be an important direction for NSF for the future. Often, the line between basic and applied 
research is not clear, and when distinctions can be drawn, each type of research often benefits the 
other. NSF should consider how progress in basic science may be advanced through research focused 
on priority scientific questions that have a clear and useful connection to NSF’s priority mission 
areas. (Details of the NSF grant-making process are beyond the committee’s charge.) 

ATTENTION TO TRENDS IN SCIENCE

The National Science Foundation (NSF) should continue to 
support the development of tools, methods, and research 

teams that can be used to advance the social, behavioral, and economic sciences; facilitate 
their interactions with other science fields; and help NSF and other agencies and organizations 
more effectively address important national needs. 

Some trends in science and society—such as the increasing availability and use of extremely large 
datasets, the rise of collaborative and interdisciplinary research to address complex problems, and 
the exponential growth of technology—have implications for future directions of SBE research. 
Three especially promising directions in Rebuilding the Mosaic, along with topics identified in 
National Research Council and National Academies reports and other sources, are highlighted below 
for consideration because of their prevalence and importance. 

RECOMMENDATION 2
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Research Infrastructure, Data Management, Methods, and Measures
The 2017-2021 strategic plan of the Office of Behavioral and Social Science Research of the National 
Institutes of Health (NIH), in priority #2,155 states that it is necessary to “enhance and promote the 
research infrastructure, methods, and measures needed to support a more cumulative and integrated 
approach to behavioral and social sciences research” and to achieve the following goals:

•   A robust and open research infrastructure, including common data elements and consensus mea-
surement metrics. 

•   Improved precision, accuracy, and efficiency of measures of behavioral and social phenomena and 
their contexts.

•   New methods and analytics to answer increasingly complex research questions relevant to 
addressing society’s most pressing problems.

The committee encourages NSF to adopt the same goals, adjusting them to fit more closely with 
NSF’s mission.

To date, much of the knowledge gained from 
the social, behavioral, and economic sciences 
has advanced with data collected and ana-
lyzed on a relatively small scale. The com-
mittee acknowledges the ongoing impor-
tance of small-scale data collection for 
theory development, but the committee 
also concurs with previous reports of NSF 
and NIH that advances in many areas of 
research increasingly depend on integrat-
ing and interpreting data being generated 
on a much larger scale. 

Large-scale datasets are already transform-
ing the questions and methods used in the 
SBE sciences. These data are being applied 
to several sectors of society to understand, 
for example, how people rise out of poverty;156 
improve decision making, performance, and 
efficiency in health care and many areas of business;157 understand and prevent cyberattacks;158 
and understand terrorist behaviors.159,160 However, more progress is needed to advance the use 
of large datasets in government and across the private sector. For example, survey methodologies 
that use social media and digital technologies could be developed for real-time measurements that 
are available instantly and draw on millions of responses to track daily fluctuations in behavior. 
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Such methods, if well-designed and with careful attention to privacy concerns, could provide a less 
expensive alternative to household surveys161 and avoid their limitations in yielding reliable infor-
mation. Rebuilding the Mosaic highlighted a number of data-oriented initiatives for which the SBE 
sciences community members expressed enthusiasm. Some examples that appear to be worthwhile 
for enabling and accelerating scientific advances include the following:

•   improving access to and making usable existing data for answering scientific questions, such as 
administrative data collected by federal and state agencies, commercial data, and data that people 
generate every day as they use social media or electronic devices; 

•   better integrating the SBE sciences with international data collection efforts and data in other sciences; 

•   embedding data from social, behavioral, and economic research into geographic information sys-
tems and expanding existing geographic information systems to include historical data; and 

•   transforming analog data (e.g., linguistic and cultural heritage data) to digital form, preferably 
with geocoding.

Although there is broad enthusiasm for better data infrastructure among the SBE scientific com-
munity, the committee notes that the need for such infrastructure is not as clear to many outside 
that community. The committee therefore suggests that NSF more clearly articulate the important 
scientific questions—both basic research and applied problems—that depend on the recommended 
data infrastructure. 

As in other areas of research, attention is needed in SBE research to strengthening the evidence base 
through the replication of research results and to more systematic and transparent documentation 
and reporting of the circumstances and populations to which the research findings apply. 

Fostering Collaborative and Interdisciplinary Research
The committee endorses the conclusion from both Rebuilding the Mosaic and the NIH strategic plan 
noted above that interdisciplinary, team-based research is both closely tied to the development of 
large-scale data infrastructure and essential for continued progress both in science and when dealing 
with societal issues related to national priorities. For example, the Mosaic report (p. 19) states, “The 
notion of collaborative research teams is one way that data-intensive SBE research implies a shift 
away from the independent, single investigator/small team model of scientific research . . . ideas 
about collaboration, data, technology, and infrastructure are closely intertwined.”162 

NSF should encourage collaborative research at the scale most appropriate for scientific progress, 
and with attention to what has been learned about the features that create challenges for “team sci-
ence” and the components of effective approaches.163 For example, because interdisciplinary work 
and research teams can be more expensive, take more time, and confront more methodological 
and organizational hurdles than disciplinary work, incentives are needed to promote such work. 
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Although funding provides one such incentive, infrastructure support is also important and would 
increase the impact of grantee funding. Potential examples include coaching or tools to bridge 
disciplinary boundaries, establish team process, and enhance team functioning; building research 
networks or consortia; and conferences and other opportunities for researchers to have exposure 
to such efforts. Scientific progress, however, also depends on simultaneous advances in each of the 
contributing sciences; thus, increased emphasis on interdisciplinary research should not come at the 
expense of the core sciences.

Convergence Research
As the examples in this report make clear, the most important problems facing society are complex 
and interdisciplinary. Their solution depends not only on technological developments but also on 
understanding their social, behavioral, and economic dimensions. A growing recognition of this 
complexity, combined with the continuing exponential growth of technology, is leading to a conver-
gence of originally distinct sciences in order to develop new 
solutions to vexing problems and improvements in people’s 
quality of life. For example, the convergence of engineering 
and the natural sciences over the past 30 years has contrib-
uted to major breakthroughs in multiple areas, far beyond 
those originally intended. One such area is satellite-based 
Global Positioning Systems originally developed for mili-
tary applications that are now part of daily life for many 
people, ubiquitous in vehicle navigation systems, mobile 
telephone and tablet computers; as well as in wearables for 
personalized health monitoring.164 

In similar ways, SBE research is becoming an increas-
ingly important component of this convergence for solv-
ing important problems with global impact.165,166,167 A 
2017 National Academies’ report specifically calls for 
the involvement of social scientists in the conduct of cen-
ter-based engineering research and the conduct of team 
science.168 In addition, the need to understand and address 
the potentially life-changing effects and unintended consequences of the rapid advance of technology, 
such as changes in the nature of work as a result of automation, requires the assessment and research 
of the SBE sciences.169 

The integration of biology and genetics with SBE research is another example of convergence. SBE 
research leads to a better understanding of the complex interaction between genes and environments 
and its effects on health and behavioral outcomes. This understanding combined with technological 
advances, such as the large-scale collection of DNA and other biomarkers of health risk, has made 
it possible to predict which groups of people are most at risk for certain physical and mental health 
problems. It has also led to understanding more about the pathways through which social factors 

The most important problems 

facing society are complex 

and interdisciplinary. Their 

solution depends not only on 

technological developments 

but also on understanding 

their social, behavioral, and 

economic dimensions.
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affect neural and biological processes 
so that prevention efforts can be more 

effectively targeted. An example is the 
Add Health project, a basic science 
study funded by NIH and 23 other 
federal agencies, including NSF, to 
understand how the social envi-
ronments of young people’s lives 
influence their health and health 
behavior from adolescence into 
adulthood. Add Health contains 
extensive longitudinal information 
on such health-related behavior as 

risk taking combined with biological 
indicators of health, such as obesity, 

blood pressure, pulse, heart rate, and 
biomarkers, including DNA.170

Another important area in which con-
vergence is advancing understanding is the 

process of innovation and the growth of inno-
vation ecosystems, a key component of economic 

development, and the impacts of these ecosystems 
on individuals and society. That impact is influenced 
by SBE factors in addition to technical advances. 
The SBE sciences offer the analysis of ways to accel-
erate innovation by studying such social dynamics 
as entrepreneurship, corporate innovation, impact 
investing, and decision making under uncertainty, as 
well as public policy. Important SBE topics include 
the study of the development of regional industrial 
clusters through entrepreneurship171 and research on 
links between patent activities and firm value, identi-
fied as a priority research topic by the U.S. Patent and 
Trademark Office.172 Studies using both traditional and 
new methodologies are recognized as a high priority by 
many organizations, including the National Bureau of 
Economic Research.173 

Finally, many additional issues facing American society 
could benefit from the advances in understanding that 
the SBE sciences can provide. Practically all emerging 

Practically all emerging 

technologies, from driverless cars 

to drones, and the new economic 

opportunities and other advances 

they spur, can benefit from the 

understanding that the SBE 

sciences can provide about how 

people desire, experience, and 

use these technologies, as well 

as their ultimate effect on people 

and the larger society.
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technologies, from driverless cars to drones, and the new economic opportunities and other advances 
they spur, can benefit from the understanding that the SBE sciences can provide about how people 
desire, experience, and use these technologies, as well as their ultimate effect on people and the larg-
er society. Other such challenges include reducing the effects of people’s lifestyles on the incidence 
and progression of diverse diseases; strengthening computer security practices; and managing the 
economic and labor force impacts that are anticipated with the retirement and aging of the baby 
boomer generation.

SUPPORT FOR TRAINING

The National Science Foundation should support training 
consistent with the ways science is evolving across all 

scientific fields. Training should prepare the next generation of scientists to be more data-
intensive, interdisciplinary, and team oriented. 

In addition to supporting training in each of the SBE sciences, NSF should support students and 
researchers in developing the knowledge, skills, and collaborations needed to implement the above 
recommendations (e.g., for interdisciplinary research, convergence research, team science). Such 
training has not been central or attended to as yet in a systematic way, as evidenced in a review of the 
abstracts of the work related to the SBE sciences that the NSF supports, although the need to build 
such capacity is noted in Rebuilding the Mosaic. Consideration needs to be given to the focus of this 
training, such as whether it should be part of larger efforts to organize and synthesize research or tied 
to learning specific techniques, such as the skills used in genetics, statistics, or modern neuroscience. 
NSF has programs to assist undergraduate students, graduate students, and young faculty that could 
be focused on these recommendations in order to enhance higher education training. The program 
can also enable midcareer scientists to expand their skills and collaborations with scientists in both 
other SBE sciences and non-SBE sciences. Training considerations should be part of the strategic 
planning process in Recommendation 1.

COMMUNICATION OF SOCIAL, BEHAVIORAL,  
AND ECONOMIC RESEARCH

The National Science Foundation (NSF) should undertake 
more intensive and systematic efforts to communicate the 

results and value of the social, behavioral, and economic (SBE) research it supports and how 
its grants advance NSF’s mission. NSF should encourage the broader SBE sciences community 
to increase its efforts to communicate the results and societal relevance of SBE research. 

RECOMMENDATION 3

RECOMMENDATION 4
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All NSF research grant proposals are evaluated through peer review that applies two criteria: (1) the 
scientific merit of the work and (2) its broader societal impacts. The second criterion needs to include 
communication about the proposed scientific work beyond the scientific community. Such communi-
cation should be a high-priority activity that NSF-funded researchers pursue. Describing their work’s 
significance clearly should be expected for the use of all federal funds. To do this well, however, the 
community of SBE scientists needs to develop or have access to communication expertise to be able 
to convey the innovations and applications of their research and its value to national priorities. In 
fact, there is a general need for scientists in all fields to develop sufficient expertise in communication 
to effectively convey research findings and their impact for the public. 

As highlighted throughout this report, the social, behavioral, and economic sciences are important to 
understanding and intervening to improve virtually every aspect of modern life. Although the value of 
this research is real and evident to many, it is not as widely understood as it should be. The commit-

tee believes that NSF should continue to develop and 
advance its approaches to communication, including 
how the research it supports contributes to knowledge 
on topics of interest and concern to policy makers, fed-
eral agencies, journalists, researchers in fields outside 
the SBE sciences, and the public. Objectives to consid-
er in the communication of the SBE sciences include 
fostering awareness, understanding, and engagement 
of diverse stakeholders and enabling the use of SBE 
research. For example, the use of NSF-funded research 
to advance health, national defense, and prosperity 
and welfare relies on the systematic communication 
of findings to the agencies that can use the results of 
that research in the design of further research targeted 
toward each agency’s particular mission. 

NSF could play a vital role in providing the resources, 
training, and tools that scientists need to develop their 
skills and access the expertise needed to engage in this 
type of communication. Scientists and scientific insti-
tutions also benefit from broad dissemination about 

new findings, as communication itself promotes scientific progress, spurring others to ask questions 
that build on that research. Communication approaches should to the greatest extent possible be 
research informed and assessed for effectiveness in meeting communication goals. 

Those approaches need to go beyond the one-way communication of research findings to enhance 
methods of dialogue with all stakeholders through various forms of public engagement. How best to 
communicate findings from SBE research and all sciences is itself an important topic for social and 
behavioral research. 

The committee believes that 

NSF should continue to develop 

and advance its approaches to 

communication, including how the 

research it supports contributes 

to knowledge on topics of interest 

and concern to policy makers, 

federal agencies, journalists, 

researchers in fields outside the 

SBE sciences, and the public.
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A FINAL WORD
This report highlights some of the many contributions of the social, behavioral, and economic (SBE) 
sciences to the advancement of knowledge and to meeting national needs. However, it is import-
ant to reiterate that the committee could not conduct an exhaustive review and analysis of all SBE 
research funded by the National Science Foundation (NSF), and, as a result, this report should not be 
interpreted as implying that all NSF research serves national priorities, furthers the mission of other 
federal agencies, or advances business and industry. It also should not be interpreted as implying that 
all SBE research projects are a success, because science, by its very nature, advances through both 
successes and failures. Moreover, in offering guidance for the future, the committee focused primarily 
on how the research enterprise can be strengthened, not on offering detailed directions for research. 
We encourage NSF to engage in a longer, in-depth strategic planning process covering all the relevant 
content areas to help identify the most productive priorities for research in these fields.
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