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Letter from the President

In 2004, the National Academy of Engineering (NAE) had a great
opportunity to expand its focus on preparing to face ongoing and
future challenges.

At the NAE annual meeting, we examined in depth a “mosaic” of
engineering challenges and opportunities that must be addressed
to continue to provide the nation with the best information and
advice regarding our technological welfare. In addition to out-
sourcing, the definition and reliability of discipline-specific data,
the importance of H1B visas, the need for more women and
underrepresented minorities in the profession, the need for policy
makers, journalists, and others who have tremendous influence to be technologi-
cally literate, and other important issues, we also reflected on one of the main
underpinnings of our profession—engineering education. We must continue our
commitment to change and to providing resources to support changes in engi-
neering education, not only to keep up with new inventions and achievements,
but also to meet the challenges of rapidly evolving societies and markets at home
and abroad. We must use all of our technical resources, qualitative, diversified,
and quantitative systems, and all of our human and imaginative resources to edu-
cate and prepare engineers to practice in a very different world. Otherwise, we
will surely miss the mark of what engineering can and should achieve in building
and sustaining our great nation.

The achievements and advancements we have made in the arena of engineering
education and other frontiers during 2004 reflect our firm commitment to this
fundamental aspect of engineering. Interestingly enough, one of our finest
achievements—the 20 Greatest Achievements Project (www.greatachievements.org)
—would not have been possible without a strong, viable U.S. engineering
education system that fostered and supported the inventions and achievements
that improved the way people everywhere live and work. The book is now also
a website portal we hope will inspire achievements of this magnitude and impact
in the next 100 years.

Another cornerstone of our efforts to change, perhaps even revolutionize, engi-
neering education is the rapid expansion—and success—of the Center for the
Advancement of Scholarship on Engineering Education (CASEE). Our activities in
CASEE include sponsoring scholarship in engineering education, setting higher
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We must use all

of our resources,
technical and human,
to educate engineers
for a very different
world.



standards for such scholarship, encouraging the implementation of results of that
scholarship, and providing a web-based portal to the best available scholarship in
engineering education.

But NAE has done more than advocate for change in engineering education. We are
also working to educate the public about engineering issues that affect daily life and
public policy. Take for example our “Media and the First Response” terrorism sce-
narios, which bring together journalists and other members of the media, govern-
ment officials, and engineering experts to prepare them to communicate accurate
and pertinent information in the crucial minutes and hours after a terrorist event or
other catastrophe. As part of these scenario exercises, we have produced basic fact
sheets on radiological, nuclear, biological, and chemical terrorism and distributed
them to the media. These fact sheets are meant to give them a quick reference in the
event of an incident.

These are but two of our current program activities. We also have ongoing projects,
workshops, studies, and reports on technological literacy, the public understanding
of engineering, engineering ethics, diversity in the engineering workforce, frontiers of
engineering, and engineering and the environment. All of these programs are
described briefly in this annual report.

NAE also continues to marshal the knowledge and insights of our members in the
fields of bioengineering, computer science, aerospace, civil, industrial, and mechani-
cal engineering, and others in service to the nation. We encourage you to review this
year’s annual report carefully and find a particular program or activity in which you
can help us prepare to meet the needs of our communities and provide authoritative,
independent information in areas of crucial importance to our national well-being.

Lk Akt —

Wm. A. Wulf
President




In Service to the Nation

Every day, our nation faces questions related to engineering and technology. How
can we keep our nation safe from terrorism? How can we increase diversity in the
engineering workforce? What role should citizens play in decisions about technol-
ogy development? How can we help journalists and others in the media provide
accurate, timely engineering and technology information? Answering these ques-
tions is becoming increasingly difficult as we advance technologically and become
more involved in the global community.

Since 1964, the National Academy of Engineering (NAE) has provided independ- NAE brings tog her
ent, objective advice to the nation on engineering-related topics and policies. distinguished

NAE operates under the same congressional act of incorporation that established .

the National Academy of Sciences, signed in 1863 by President Abraham Lincoln. engineers for the

Under this charter, NAE is directed “whenever called upon by any department or purpose of improvin
agency of the government, to investigate, examine, experiment, and report upon
any subject of science or art.”

the lives of people
everywhere.

NAE has more than 2,000 peer-elected members and foreign associates, approxi-
mately 47 percent from academia, 46 percent from industry, and 7 percent from
nonprofit institutions and government. NAE members are drawn from bioengi-
neering, computer science, aerospace, civil engineering, industrial engineering,
and mechanical engineering. They serve as members of research and study com-
mittees, plan and conduct symposia and workshops, and assist in the work of the
organization in many other ways. Areas of focus include working collaboratively
at home and abroad to identify and solve technological problems, assessing the
technological needs of the nation and sponsoring programs to meet those needs,
advising Congress and government agencies on engineering-related matters of
national importance, and recognizing and honoring outstanding engineers for their
contributions to the well-being of the nation and the world.

NAE not only responds to requests from government, but also sponsors activities
with foundations, industry, and state and local governments and funds projects
through endowment funds supported by private contributions. Thus, NAE is a
unique organization that brings together distinguished engineers for the purpose of
improving the lives of people everywhere.

NAE is a unit of the National Academies, which also includes the National
Academy of Sciences, Institute of Medicine, and National Research Council.

Mission Statement

To promote the technological welfare of the nation by marshalling the
expertise and insights of eminent members of the engineering profession.
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Engineering Education

The Committee on Engineering Education (CEE), a standing committee of the NAE
Office of the President, is composed of leading thinkers and experts from the
business, academic, and public sectors who have demonstrated a commitment to
the advancement of education in engineering. The mission of CEE is to ensure
quality, diversity, and quantity in engineering education by providing guidance
and advice to policy makers, administrators, employers, and other stakeholders in
the engineering education enterprise.

In 2004, CEE continued working on the two-phase “ THE ENGINEER OF
Engineer of 2020 Project, which is designed to have 2020
a proactive influence on the preparation and prac- ___,/
tices of future engineers. The Phase 1 report, The
Engineer of 2020: Visions of Engineering in the New
Century, was published in May 2004 and has been
very well received. Nearly 3,000 copies of the report
were disseminated directly, and sales of more than
300 per month continued through January 2005. In
response to continued interest in the report, NAP &
requested that another 2,000 copies be printed. _ EDUCATING THE

ENGINEER-OF 2020
In July 2004, a summit on engineering education was held at =
the NAS building. The data and opinions that emerged from \ Y
the summit are the basis for the upcoming report by the project
steering commiittee. This second report, Educating the Engineer
of 2020: Adapting Engineering Education to the New Century,
which will be published in summer 2005, includes recommen-
dations and provides examples of alternatives for revamping
engineering education to ensure that the skills and attributes
described in the Phase | report can be achieved.

Center for the Advancement of Scholarship
on Engineering Education

The goal of the Center for the Advancement of Scholarship on Engineering
Education (CASEE) is to make engineering education more relevant to the needs
of employers, graduate schools, the students themselves, and society at large.
This goal is being pursued through collaborative projects with different elements
of the engineering community to take advantage of opportunities for improving
engineering education.



In 2004, NAE appointed four Engineering
Education Senior Fellows to work on three
projects to increase diversity in the engineering
workforce. The objective of the first project is
to improve the understanding of engineering
principles among non-engineering university
students. The second project is focused on
advancing the professional careers of current
and future engineering faculty members from
ethnic populations that are underrepresented in bt B S s g g L i
the profession. The purpose of the third project

is to document perceptions of engineers around
the world and develop ways to prepare students
to practice in the global arena.

In October 2004, CASEE held the inaugural Dane and Mary
Louise Miller Symposium as a showcase for innovative activities
in engineering education research and development. The sym-
posium is an affiliated activity of the Frontiers in Education
Conference sponsored by the Institute of Electrical and
Electronic Engineers and the American Society for
Engineering Education. At the symposium, CASEE released
volume 1 of the CASEE Chronicles, an update on progress
by the 38 CASEE organizational affiliates.

CASEE has secured external support for six projects
focused on community building, advancing knowledge about
effective educational practices, and disseminating that knowledge in the
engineering community. Grants received in 2004, mostly for multiyear projects,
exceeded $4.76 million.

Technological Literacy

The purpose of the Program on Technological Literacy is to explore how
Americans can become better prepared to navigate our technology-dependent
society. What do informed citizens—adults and children—need to understand
about technology, and how do we define it? What role should people play in
deciding which technologies should be developed and for what purposes? What
changes should be made in formal and informal education and in the policy
arena to prepare citizens to participate in making these decisions?

The program, now in its eighth year, has contributed to the development of stan-
dards for the study of technology in elementary and secondary schools; under-
taken a variety of activities to reach out to educators, policy makers, and the
general public; sponsored a number of informational workshops; and overseen
two consensus studies. The program’s most visible published work is the 2002



report, Technically Speaking: Why All Americans
Need to Know More About Technology, which puts
forth a strong case for technological literacy. The
report is accompanied by a companion website
(www.nae.edu/techlit).

In 2004, NAE continued work on an NSF-funded
study on assessing technological literacy. The lack
of reliable information has been a major impedi-

ment to determining the
effectiveness of interventions meant to increase
the understanding of technology. The 16-member
Committee on Assessing Technological Literacy,
chaired by Elsa M. Garmire (NAE), Dartmouth
College, is scheduled to publish a report on the
subject in fall 2005. The project is being carried
out in collaboration with the NRC Board on Testing
and Assessment.
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In the early spring, with funds provided by the U.S. petsi——— .,

Department of Education, NAE held a one-day ——

event to reach out to state education leaders in mathematics, science, assessment,
and curriculum. The one-day symposium, attended by more than 80 leaders from
40 states, was focused on the challenges and benefits of teaching technology and
engineering in grades K-12. The event was a joint activity of NAE and NRC.
Ronald Latanision (NAE), Massachusetts Institute of Technology, chaired the
steering committee, and Dean Kamen (NAE), DEKA Research and Development
Corporation, was a featured speaker.

Public Understanding of Engineering

NAE continues to strengthen and diversify its ties to media, government, commu-
nity organizations, and individuals. These ties are essential to improving the pub-
lic understanding of engineering (particularly how engineering affects our quality
of life) and media coverage of engineering. Because of NAE's visibility and
stature, the organization is in a unique position to sponsor and participate in col-
laborative public outreach/education activities.

Media Relations

NAE media/public relations workshops across the country have resulted in notice-
ably improved relations between NAE and journalists and news executives. The
workshops have provided an opportunity for NAE to inform the media about the
work of NAE, develop personal relationships with journalists and others in the
media, and illustrate how engineering expertise can improve news coverage.




In April, NAE helped develop
and present a terrorism scenario
exercise for a well attended
“super session” at the 2004
Radio-Television News Directors
Association (RTNDA) annual
meeting in Las Vegas. During

Panel discussion during the "super session" in Las Vegas.
From left: moderator John McWethy, special correspondent, . . .
ABC News; NAE members Sig Hecker and Ruth David; the exercise, panehSts_Joumal'
Tim McAndrew, director, Las Vegas Office of Emergency ists, government officials, and
Management; Robert Stephan, special assistant to the secre-  two NAE members—were asked
tary, U.S. Department of Homeland Security; Kathy Walker, to react to a fictional “dirty
news director, KOA-AM, Denver. .
bomb” attack. The exercise was
a vivid demonstration of the importance of reporting accurate scientific and technical

information in the event of a catastrophe.

The National Academies, led by NAE media/public relations, held similar exercises as
part of day-long workshops in five additional cities
across the country during 2004. The News and
Terrorism: Communicating in a Crisis series is co-
organized with the U.S. Department of Homeland
Security and the Radio-Television News Directors
Foundation. The nature of the fictional scenarios,
as well as the science and technology issues they
raise, were customized for each city. Contact lists
of local experts (including many NAE members)
were provided to participants to encourage con-
nections between journalists and engineers. The
National Academies will hold workshops in five

Secretary Tom Ridge, U.S. Department
o of Homeland Security, addresses the
more cities in 2005. workshop in Chicago

As part of the News and Terrorism Project, four-page fact sheets on radiological, chemi-
cal, biological, and nuclear threats were prepared to help journalists get “up to speed”
quickly in the event of a terrorist attack. The fact sheets are meant to help the media
provide accurate information and ask pertinent questions in the event of an emergency.

Public Relations

NAE continued to produce weekly radio segments highlighting engineering innova-
tions and interesting stories. The reports were aired on WTOP Radio, the only all-
news radio station in the Washington, D.C., area. The “Innovative Engineering” link
in the features section of the WTOP website (www.wtop.com) has generated more
than 11,000 visits to the NAE web page. The NAE website provides scripts, audio,
and links to more information about each story.

Developing Effective Messages Project
A generous $40,000 grant from the Elizabeth and Stephen Bechtel Jr. Foundation pro-
vides funding for the Developing Effective Messages for Public Understanding of
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Engineering (PUE) Program. This is a follow-on activity to an NAE-funded brainstorm-
ing session held in March 2003 to review the findings of Raising Public Awareness
of Engineering (National Academies Press, 2002). The results of this project may
lead to media/public relations activities.

The major activity of the Developing Effective Messages Project will be a half-day
focus-group session, scheduled for April 2005. The participants will include
advertising professionals, who will suggest ideas for communicating with target
audiences about engineering. The results of the focus group will be used in fur-
ther research, which might include a “message-testing” exercise to assess the
effectiveness of messages with different audiences.

Great Achievements Website

In 2004, with proceeds from sales of the o E""i""“ﬂ?ﬁmﬂ
coffee-table book, A Century of Innovation: RSSESS

Twenty Engineering Achievements That it
Transformed Our Lives (National Academies
Press, 2003), NAE began updating the very
successful Great Achievements website
(www.greatachievements.org). Launched in
spring 2005, the new version of the site
contains a richer and more complete text
and timelines from A Century of Innovation. The original Great Achievements web-
site, launched in 2000, was one of the most frequently visited NAE websites, and
anecdotal evidence suggests it is being used as a classroom resource by teachers.

Engineering Ethics

NAE continues to encourage engineers to consider the ethical aspects of all work,
research, and designs. A collection of papers from a workshop held by the
Engineering, Economy, and Society Program was published in 2003. Emerging
Technologies and Ethical Issues, which was disseminated to engineers and ethicists,
may be a resource and an encouragement to engineers and ethicists to continue
their dialogue on ethical issues that arise at the nexus of engineering and society.

NAE and Case Western Reserve University (CWRU) have made substantial
progress on transferring the Online Ethics Center for Engineering and Science
(www.onlineethics.org) to NAE. We have investigated the technology, support,
and staff requirements for maintaining and expanding this outstanding website for
engineering and science ethics. In 2005, we will continue working to secure funds
to improve the accessibility and content of this unique resource.

Diversity in the Engineering Workforce

The goal of the NAE Program on Diversity in the Engineering Workforce is to ensure
the health, vitality, and competitiveness of the national domestic engineering work-



force by increasing the participation of women and underrepresented minorities.
The Committee on Diversity in the Engineering Workforce (CDEW), established
in late 1999 as the primary vehicle for meeting this challenge, brings together
influential stakeholders to share their knowledge, identify areas of need, design
initiatives to leverage the strengths of NAE, and initiate actions to address
identified needs.

In 2004, CDEW continued work on an innovation initiative begun in 2003 with
the help of two Boston-based consulting firms. The goal of this initiative is to
develop and implement activities that capitalize on NAE’s ability to promote
diversity in the engineering workforce in unique ways. During this “discovery”
phase of the initiative, the committee reviewed information on approximately
500 benchmarked programs and brought together guest experts from the engi-
neering education and outreach community as part of an information-gathering
session. Based on this session, the committee developed guidelines for the next
stage of the initiative. In late summer, members of the committee participated
in eight focus-group-type meetings across the country with stakeholders from
different groups in the engineering community (e.g., deans, potential coalition
partners, industry leaders, etc.). After each meeting, staff and committee members
met to synthesize the results.

PROGRAM REPORTS

In December, CDEW reconvened for an “invention session,” (facilitated by
consultants) to brainstorm on specific ideas for future activities. The summa-
tion of this process will be an implementation planning meeting with the NAE
Executive Office and staff to create a road map for implementing ideas agreed
upon by the committee. This meeting will be held in early 2005.

The EngineerGirl! website (www.engineergirl.org),
which averages nearly 1,000 visits per day, contin-
ues to be an important part of the NAE web pres-
ence. We recently completed our annual essay
contest, this year on ideas for saving beached dol-
phins. The names of the school children who sub-
mitted the best essays and ideas were announced
on February 25, 2005.

FIRST PLACE
Erin Parrish
Dan Cunningham
Bethany Storella
Timberville, Virginia

Erin, Dan, and Bethany proposed using a rescue vehicle equipped with a tarp
based on a “slip-'n-slide” concept. Their essay was well-researched and
included a scholarly reference. They provided a detailed description of the
vehicle and a very attractive illustration.



PROGRAM REPORTS

SECOND PLACE
Riannon Fowler

Riannon’s idea, called the “gentle cycle,” was to move dolphins off the beach via
a lubricated platform and rollers. She included a design-to-cost estimate and a
good engineering-design analysis. She also listed the pros and cons of her idea.

THIRD PLACE-TIE
Joey Lisa
Leesport, Pennsylvania

Joey's first-person essay described a realistic idea for using inflatable rafts, with the
help of the Coast Guard, to save dolphins. Joey included step-by-step panel drawings.

Rachel Bradshaw
Eric Alderman
Christiansburg, Virginia

Rachel and Eric presented research showing that some stranded dolphins are sick.
They presented a novel idea for using a generator to “steal” power from the ocean
to charge an underwater scanner to check the health of passing dolphins. Sick
dolphins would be called away by a sonar signal and treated so that their illnesses
would not be passed to other animals. Another idea was for underwater cameras
to be attached to the bottom of ships so that they could avoid running into dol-
phins. Besides being very professional and attractive, this presentation was based
on solid engineering principles.

During the 2004 fall semester, NAE participated in an exciting project in collabo-
ration with a team from Northrop Grumman’s Electronic Systems Division, headed
by Suzanne Jenniches (chair of the EngineerGirl!
website advisory subcommittee), and the Penn

% State College of Engineering. More than 100

. student teams in the freshman engineering-

| design class at Penn State were given an assign-
ment to create website content that would
appeal to middle-school girls, the target audi-
ence for EngineerGirl!. Projects were judged at
a design exhibition in December 2004, and
awards were given for best design communica-
tion, best design process, most innovative
design, and best engineering design (see photo).
The winning designs will be the first to be post-
ed on the website, and the non-winners will provide an inventory of material for
future use on the website.

A design team at the Penn State
EngineerGirl! competition.

In 2004, the NAE Program Office, in collaboration with the NRC Board on Health,
Education, and Workforce, convened a workshop on improving the community-

10



college pathway to engineering careers; speakers highlighted exemplary approaches
to the interface between two-year and four-year educational institutions and identified
areas for future research. In panel discussions and poster sessions, representatives of
50 two-year and four-year institutions presented information about their programs
and partnerships.

Frontiers of Engineering

Frontiers of Engineering (FOE) is a symposium series that brings together select
groups of emerging engineering leaders from industry, academe, and government
laboratories to discuss pioneering technical work and leading-edge research in vari-
ous fields of engineering and industry
sectors. The goals of the symposia are:
(1) to introduce outstanding engineers
(ages 30-45) to each other and promote
the establishment of contacts among the
next generation of engineering leaders;
and, through this interaction, (2) to facili-
tate collaboration and the transfer of
techniques and approaches across engi-
neering disciplines.

The annual U.S. Frontiers of Engineering

Assistant Professor Laura Ray (Dartmouth) (U.S. FQE) Symposmm.brmgs together
demonstrates the design rationale for scalable approximately 100 engineers from across
mobile robots for use on the Antartic plateau.  the country. Symposia for two bilateral

programs—German-American Frontiers
of Engineering (GAFOE) and Japan-America Frontiers of Engineering (JAFOE)—
bring together approximately 30 engineers from each country. NAE’s partner for
the GAFOE program is the Alexander von Humboldt Foundation. The Japan
Science and Technology Agency and the Engineering Academy of Japan are part-
ners with NAE for the JAFOE program.

Three FOE symposia were held in 2004. In May, NAE hosted the GAFOE meeting
in Washington, D.C. The topics for this year were engineering and art, the Internet,
applications of quality management tools and methods, and bioengineering and the
food industry. In September, the U.S. FOE symposium was held in Irvine, California.
The topics this year were engineering for extreme environments, designer materials,
multiscale modeling, and engineering and entertainment. The JAFOE symposium
was held in November near Kyoto, Japan. The topics for the symposium were bio-
medical instrumentation and devices, IT for the elderly, optical communications,
and hydrogen energy.

FOE encourages continuing interaction among participants in FOE symposia

through ongoing outreach activities. Proceedings, such as Frontiers of
Engineering: Reports on Leading Edge Engineering from the 2003 NAE
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PROGRAM REPORTS

Symposium on Frontiers of Engineering, which was published in February 2004,
are mailed to all past U.S. FOE participants. Other outreach activities include
U.S. and bilateral FOE alumni newsletters, which enable alumni to keep in touch
and share information about their work and current status, and an improved FOE
website that now includes a searchable database, a directory of all FOE alumni,
and access to presentations from the U.S. FOE meeting. The AvHumboldt
Foundation provides support for ongoing collaborations among participants in
GAFOE symposia.

Lillian M. Gilbreth Lectureships for Young Engineers

The Lillian M. Gilbreth Lectureships for Young Engineers, a related but independent
program, selects outstanding engineers from among FOE speakers to give presenta-
tions at the NAE Annual Meeting in Washington, D.C., and the NAE National
Meeting in Irvine, California. In 2004, Gilbreth lectures were presented by two FOE
speakers. Dr. Melody Moore, director of the Brain Laboratory at Georgia State
University, presented “Frontiers of Human-Computer Interaction: Direct-Brain
Interfaces.” Dr. Alan Russell, director of the McGowan Institute for Regenerative
Medicine, University of Pittsburgh, presented “Using Biotechnology to Detect and
Counteract Chemical Weapons.”

Engineering and the Health Care System

NAE and the Institute of Medicine (IOM) are collaborating to identify engineering
applications and research directions to address serious quality and cost/productivity
challenges to U.S. health care delivery through system-wide improvements that will
benefit all Americans. Specific goals of this project include: identifica-
tion of engineering applications with the potential for significantly
improving health care delivery in the short, medium, and long terms;
assessment of factors that facilitate or inhibit the deployment of these
applications; and identification of engineering and related research
areas capable of contributing to rapid improvements in the safety,
patient-centeredness, efficacy, and efficiency of health care in America.

The forthcoming consensus study, prepared by a distinguished committee
of engineering and health care experts includes findings and recommen-
dations aimed at building a sustainable platform for collaboration
between engineers and health care professionals on challenges and
opportunities in health care delivery. The consensus report focuses on two
major areas of opportunity for application, research, and education: (1) systems-
design, analysis, and control tools to understand health care processes and system
interactions and improve/optimize dimensions of system performance within realistic
constraints; and (2) information and communications technologies to improve
information flow, connectivity, and coordination of health care delivery.

In addition to the committee’s consensus report, the published study includes
more than 30 edited, individually authored papers that were presented at three

12



fact-finding workshops for the study. The workshop presentations provide infor-
mation on the operational challenges confronting the U.S. health care delivery
system and focus on opportunities in the areas of information technology, including
biosensors and wireless communications, remote monitoring, and systems engi-
neering (e.g., human-factors engineering, financial engineering, supply-chain
management, and modeling and simulation).

Building a Better Delivery System: A New Engineering/Health Care Partnership
will be published in summer 2005.

Engineering and the Environment

Late in 2003, a workshop on air quality in Chinese cities was held in Beijing in
cooperation with the Chinese Academies of Science and Engineering; the pro-
ceedings were published in summer 2004. This workshop provided the ground-
work for the development of a full consensus study, Urbanization, Energy, and Air
Pollution in China: The Challenges Ahead, which
was published at the end of 2004. The goal of
this study is to assist Chinese policy makers in
addressing the serious energy/air-pollution
challenges that affect urban areas in China.

The study, a joint project of NAE and the NRC
Policy and Global Affairs Division, examines in
detail the energy profiles, air pollution, and
alternative strategies for minimizing environ-
mental and health effects in four cities, two in
the United States and two in China.

PROGRAM REPORTS

The two U.S. cities, Los Angeles and Pittsburgh,

are compared with Chinese cities with similar energy/ industrial/air-
pollution trajectories. The full range of environmental history, energy
use, regulatory regimes, and enforcement policies was examined by
two panels, one from China and one from the United States, over a
period of about 18 months. This comparative analysis is expected to
provide guidance to Chinese urban policy makers based on U.S. expe-
rience over the past half-century in addressing domestic air pollution.
The study also identifies opportunities for leapfrogging in technologies
and policies.

Accident Precursors

Many accidents are a result of a series of events—an accident chain—that occur
in just the right, or more aptly, just the wrong way. In the aftermath of catastro-
phes, it is common to find prior indicators, missed signals, and dismissed alerts
that, had they been recognized and appropriately managed before the event,

13



could have resulted in the undesired event being averted. These are typically called
“precursors.” Once precursors have been identified and understood, they can be
mitigated to prevent accidents, catastrophes, and other extreme events, and industries
have developed a number of risk-mitigation techniques, analytical techniques, and
management approaches to detecting, modeling, and acting on precursor signals.

The project was focused on encouraging cross-industry sharing of approaches for
analyzing and managing accident precursor signals. The participating industries
included the nuclear, chemical, aviation, aerospace and health care industries.
The project workshop brought together leading safety practitioners from all partici-
pating industries to share their knowledge of new precursor analysis and manage-
ment approaches.

In 2004, NAE published Accident Precursors Analysis and Management: Reducing
Technological Risk Through Diligence. Section | of the published report draws on
the expertise and knowledge of the committee members and workshops participants
and provides 11 recommendations. Section Il includes papers from workshop
keynote speakers James Bagian of the Department of Veteran
Affairs’ National Center for Patient Safety and Elisabeth
Pate-Cornell, of Stanford University, who describes her research for
NASA on shuttle safety, the findings of which were unfortunately
and dramatically realized in the Columbia accident. Section IlI
includes papers dealing with risk assessment; Section IV includes
papers on risk management; and Section V includes papers on
linking risk assessment and risk management.

PROGRAM REPORTS

The committee recommends that high-risk industries establish
an environment that encourages the reporting of problems and
provide clear, understandable formal guidelines for collecting,

analyzing, and sharing risk-related information; that manage-

ment at all levels be committed to precursor programs and to
publicizing resulting improvements in safety; that companies share risk-related
information, both within their facilities and throughout their industries; and that
government oversight agencies promote a dialogue on precursor management and
support precursor-related research.

The report was disseminated to more than 100 safety leaders in the participating
industries.

User-Authorized Handgun Technology

The primary method of preventing handgun misuse has been to encourage gun
owners to store and handle handguns properly. In recent years, a user-authorized
handgun has been investigated as a potential alternative. A user-authorized
handgun would “recognize” the owner or other authorized user and fire only when

14



that individual, and no one else, uses the gun. A variety of sensor, electronic,
mechanical, and other technologies might be used in the design of such a weapon.

In 2004, NAE continued gathering data for a study of
Technological Options the technical feasibility of developing such a firearm.
for User-Authorized The project is funded by the David and Lucille Packard
1 Foundation and NAE. Technological Options for
BN CLUNS User-Authorized Handguns: A Technology-Readiness
| Assessment will be published in summer 2005. The

11-person Committee on User-Authorized Handguns is
chaired by NAE Executive Officer Lance Davis and
includes several other NAE members: T. Dixon
Dudderar, Lucent Technologies (ret.); Larry Seifert, AT&T
Wireless (ret.); and Marvin White, Lehigh University.
This is a follow-on report to an NAE workshop in June
2002 on the technical, criminal, health, and legal issues
related to user-authorized handguns. A report on the workshop, Owner-Authorized
Handguns—A Workshop Summary, was published in 2003.

Assessing the Capacity of the U.S.Engineering
Research Enterprise

With funding from the National Science Foundation, NAE convened a committee
of engineering leaders during the summer of 2004 to conduct an assessment of

(1) the past and potential future impact of the U.S. engineering research enterprise
on the nation’s economy, quality of life, security, and global leadership, and (2) the
adequacy of public and private investment to sustain U.S. preeminence in basic
engineering research. The committee documented and evaluated recent contribu-
tions of U.S.-based engineering research to critical national interests; assessed
potential contributions to emerging national challenges and opportunities; and
outlined a national strategy to ensure that the engineering research foundations of
American global economic, military, scientific, and technological preeminence
remain rock solid in the face of rapid, often disruptive, societal and global change.
The committee’s findings and recommendations will inform public-sector and
private-sector decision making regarding the scale and composition of investments
in engineering research, engineering research infrastructure, and education of the
nation’s engineering workforce. Implementation of the committee’s recommenda-
tions should strengthen the U.S. engineering research enterprise and its contribu-
tions to future U.S. economic prosperity, national security, and global technological
leadership. The report of the committee will be published in summer 2005, and the
findings will be widely disseminated to leading stakeholders in the U.S. engineering
enterprise from industry, academia, and government.
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2004 NAE AWARDS RECIPIENTS

Charles Stark Draper Prize

Recognized as one of the world’s preeminent awards
for engineering achievement, this prize honors an
engineer or engineers whose contributions have B
significantly impacted society by improving quality of
life, enabling people to live more freely and comfortably, E
or providing access to information. Presented annually,
the prize carries a $500,000 cash award.

Alan C. Kay, Butler W. Lampson,
Robert W. Taylor, and Charles P. Thacker
“for the vision, conception, and
development of the first practical
networked personal computers.”

Dr. Alan C. Kay Mr. Charles P. Thacker

Dr. Butler W. Lampson Mr. Robert W. Taylor

The Gordon Prize for Innovation in Engineering and Technology
Education is a cash prize of $500,000 split equally between the
nominated professor and his or her institution for the continuation
of the award winning program. The Gordon Prize honors technology
educators whose innovative programs have

strengthened the engineering workforce by

cultivating students” communication skills,
creativity, and teamwork.

Frank S. Barnes for pioneering the Interdisciplinary
Telecommunications Program (ITP) that educates
leaders who can bridge engineering, social sciences,
and public policy.

Dr. Frank S. Barnes
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Founders Award

The Founders Award is conferred upon an NAE member or for-

eign associate who exemplifies the ideals and principles of [

NAE through professional, educa-
tional, and personal achievement
and accomplishment. The Founders
Award is presented during the NAE

Annual Meeting in October. 4\_/&'

Dr. Eli Ruckenstein, Distinguished Professor of Chemical
Engineering, State University of New York, Department of
Chemical and Biological Engineering, “for leadership in
modernizing research and development in key areas of

chemical engineering.”

Dr. Eli Ruckenstein

Arthur M. Bueche Award

The Bueche Award is conferred upon an engineer who has been
actively involved in determining U.S. science and technology

-

relations between industries, government,
< and universities. The award is presented
':_,. - each year during the NAE Annual
o L Meeting.

\/ Dr. John Brooks Slaughter, President and

- CEO, National Action Council for Minorities
in Engineering, “for support of engineering
research and education in the National Science Foundation,
many contributions to the development of science and tech-
nology policy, and lifelong dedication to increasing diversity in
the disciplines of science and engineering.”

ZTF I

’r

policy, promoting U.S. technological development, and improving

Dr. John Brooks Slaughter

For additional information about the NAE awards, please visit our website

<www.nae.edu/awards>.
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2004 NEW MEMBERS AND FOREIGN ASSOCIATES

In February, NAE elected 76 new members and
11 foreign associates, bringing the total U.S.
membership to 2,174 and the number of foreign
associates to 172. Election to the National
Academy of Engineering is one of the highest
professional distinctions that can be accorded to
an engineer. Academy membership honors those
who have made “important contributions to engi-
neering theory and practice, including significant
contributions to the literature of engineering
theory and practice” and those who have been
instrumental in “pioneering ... new fields of engi-
neering, making major advancements in traditional
fields of engineering, or developing/ implementing
innovative approaches to engineering education.”

A list of the newly elected members and foreign
associates follows, with their primary affiliations
at the time of election.

NEW MEMBERS

Jamal ). Azar

University of Tulsa
Siva S. Banda

Air Force Research Laboratory
George H. Born

University of Colorado
David E. Borth

Motorola Corporation
Rodney A. Brooks

Massachusetts Institute of Technology
Brian Cantwell

Stanford University
Arup K. Chakraborty

University of California, Berkeley
Vernon L. Chartier

Independent Consultant
Young-Kai Chen

Lucent Technologies
Sunlin Chou

Intel Corporation
Larry A. Coldren

University of California, Santa Barbara
Stephen C. Cowin

City University of New York
Charles R. Cushing

C.R. Cushing & Company Inc.
Paul D. Dapkus

University of Southern California
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Delbert E. Day

University of Missouri
Ricardo Dobry

Rensselaer Polytechnic Institute
Elizabeth B. Dussan V.

Schlumberger-Doll Research
Michael L. Eskew

United Parcel Service of America Inc.
Eli Fromm

Drexel University
Zvi Galil

Columbia University
Gerald E. Galloway, Jr.

University of Maryland
Richard Gambino

State University of New York
Nicholas J. Garber

University of Virginia
Preston A. Henne

Gulfstream Aerospace Corporation
Charles O. Holliday Jr.

E.l. du Pont de Nemours & Company
Van Jacobson

Packet Design, LLC
Rakesh K. Jain

Harvard Medical School
Biing-Hwang (Fred) Juang

Georgia Institute of Technology
Pradman P. Kaul

Hughes Network Systems Inc.
Jeong H. Kim

University of Maryland
Yoram Koren

University of Michigan
William A. Kuperman

Scripps Institution of Oceanography
E. Trifon Laskaris

GE Global Research
Frank T. Leighton

Massachusetts Institute of Technology
Kenneth Levy

KLA-Tencor Corporation
ChainT. Liu

Oak Ridge National Laboratory
Andrew J. Lovinger

National Science Foundation
Gen. David M. Maddox

Independent Consultant



David A. Markle
Ultratech Inc.
Roger L. McCarthy
Exponent Inc.
Kishor C. Mehta
Texas Tech University
Joan L. Mitchell
International Business Machines Corporation
A. Richard Newton
University of California, Berkeley
Kwadwo Osseo-Asare
Pennsylvania State University
Raymond E. Ozzie
Groove Networks Inc.
Lawrence E. Page
Google Inc.
Athanassios Z. Panagiotopoulos
Princeton University
Denny S. Parker
Brown and Caldwell
John H. Perepezko
University of Wisconsin
Linda R. Petzold
University of California, Santa Barbara
Julia M. Phillips
Sandia National Laboratories
Rajagopal S. Raghavan
Phillips Petroleum Company
Kenneth L. Reifsnider
University of Connecticut
Bruce E. Rittmann
Northwestern University
Jonathan M. Rothberg
CuraGen Corporation
Andrew P. Sage
George Mason University
Shivaji Sircar
Lehigh University
Alfred Z. Spector
International Business Machines Corporation
Mr. Gary K. Starkweather
Microsoft Corporation
Anne L. Stevens
Ford Motor Company
G.W. (Pete) Stewart
University of Maryland
Robert L. Street
Stanford University
Bjarne Stroustrup
Texas A&M University

Stanley C. Suboleski

Federal Mine Safety and Health

Review Commission
Ronald D. Sugar

Northrop Grumman Corporation
Esther S. Takeuchi

Wilson Greatbatch Technologies Inc.
George Tchobanoglous

University of California, Davis
Mr. Richard L. Tomasetti

Thornton-Tomasetti Group Inc.
Daniel C. Tsui

Princeton University
Vijay Vittal

lowa State University
Darsh T. Wasan

Illinois Institute of Technology
Kaspar J. Willam

University of Colorado
David C. Wisler

GE Aircraft Engines
Chien-Fu Jeff Wu

Georgia Institute of Technology
Victor W. Zue

Massachusetts Institute of Technology

FOREIGN ASSOCIATES

Robin J. Batterham

Rio Tinto Limited
Manuel Elices

Polytechnic University of Madrid
Herbert Gleiter

Research Center Karlsruhe
James A. Gosling

Sun Microsystems Inc.
Tatsuo Izawa

NTT Electronics Corporation
Ludwik Leibler

Ecole Superieure de Physique et Chimie
Lennart Ljung

Linkoping University
Herbert A. Mang

Vienna University of Technology
Pierre Perrier

French Academy of Technology
Choon Fong Shih

National University of Singapore
John R. Willis

University of Cambridge
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2004 Private Contributions

EINSTEIN SOCIETY

In recognition of members and
friends who have made cumula-
tive lifetime contributions of
$100,000 or more to the
National Academies. Names in
bold are NAE members.

John Abelson

Bruce Alberts

Jack R. Anderson

John A. Armstrong
Holt Ashley

Norman R. Augustine
William F. Ballhaus Sr.
Eleanor F. Barschall
Jordan J. Baruch
Warren L. Batts
Stephen D. Bechtel Jr.
C. Gordon Bell

Elkan R. Blout

David G. Bradley
Sydney Brenner
James McConnell Clark
Roman W. DeSanctis
George C. Eads
George M.C. Fisher
Harold K. Forsen
William L. Friend
Eugene Garfield

T. H. Geballe

William T. Golden
Bernard M. Gordon
Jerome H. Grossman
William M. Haney llI
The William R. Jackson Family
Robert L. James

Anita K. Jones
Thomas V. Jones
Kenneth A. Jonsson
Olga Kirchmayer
Frederick A. Klingenstein
Daniel E. Koshland Jr.
William W. Lang
Tillie K. Lubin
Whitney MacMillan
William W. McGuire
Ruben F. Mettler
Dane A. Miller

G. William Miller
George P. Mitchell
Ambrose K. Monell
Richard M. Morrow
Philip Needleman
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Gerda K. Nelson
Ralph S. O’Connor
Peter O’Donnell Jr.
Kenneth H. Olsen
Charles J. Pankow*
Jack S. Parker

C. Kumar N. Patel
Percy Pollard
Robert A. Pritzker
Allen E. Puckett
Simon Ramo
David Richards
Walter L. Robb
Hinda G. Rosenthal
John W. Rowe

Fritz J. Russ*
William J. Rutter
Jillian Sackler
Bernard G. Sarnat
Sara Lee Schupf
Ted Turner

Leslie L. Vadasz

P. Roy Vagelos
Alan M. Voorhees
Wm. A. Wulf
Alejandro Zaffaroni

GOLDEN BRIDGE SOCIETY

In recognition of NAE members
who have made cumulative con-
tributions of $20,000 to $99,999
or planned gifts of any size.

Andreas Acrivos
William F. Allen Jr.
Gene M. Amdahl
William A. Anders
Paul Baran

Thomas D. Barrow
Roy H. Beaton
Elwyn R. Berlekamp
Franklin H. Blecher
Erich Bloch

Harry E. Bovay Jr.
Lewis M. Branscomb
George Bugliarello
Spencer H. Bush
William Cavanaugh 111
Robert A. Charpie
John M. Cioffi

W. D. Compton
Stephen H. Crandall
Ruth M. Davis

W. Kenneth Davis

*Recently deceased

E. Linn Draper Jr.
Mildred S. Dresselhaus
Robert J. Eaton
Daniel J. Fink
Robert C. Forney
Donald N. Frey
Richard L. Garwin
William H. Gates IlI
Martin E. Glicksman
William E. Gordon
Robert W. Gore
Paul E. Gray
Robert J. Hermann
David A. Hodges
Edward E. Hood Jr.
Edward G. Jefferson
Trevor O. Jones
Robert E. Kahn
Thomas Kailath
James N. Krebs
John W. Landis
Gerald D. Laubach
Frank W. Luerssen
Kenneth G. McKay
Gordon E. Moore
Van C. Mow
George E. Mueller
Dale D. Myers
Robert M. Nerem
Ronald P. Nordgren
Simon Ostrach
Lawrence T. Papay
Zack T. Pate
Michael P. Ramage
George B. Rathmann
Eberhardt Rechtin
Charles Eli Reed
George A. Roberts
Henry M. Rowan
Brian H. Rowe
Warren G. Schlinger
Roland W. Schmitt
Robert C. Seamans Jr.
H. Guyford Stever
Morris Tanenbaum
Peter B. Teets

Leo J. Thomas

Gary L. Tooker

lvan M. Viest
Andrew J. Viterbi
Willis H. Ware
Johannes Weertman
Julia R. Weertman
Robert H. Wertheim




Albert R. C. Westwood
Robert M. White
Sheila E. Widnall
Edward Woll

CATALYST SOCIETY

In recognition of NAE members
and friends who contributed
$10,000 or more to the National
Academies in 2004.

NAE Members

John A. Armstrong
Holt Ashley

Jordan J. Baruch
Stephen D. Bechtel Jr.
C. Gordon Bell
Elwyn R. Berlekamp
Harry E. Bovay Jr.
George Bugliarello
John M. Cioffi
Robert J. Eaton
George M. C. Fisher
William L. Friend
Louis V. Gerstner Jr.
Robert W. Gore
Robert J. Hermann
Anita K. Jones
Oliver D. Kingsley
William W. Lang
Ruben F. Mettler
Richard M. Morrow
Robert M. Nerem
Lawrence T. Papay
Donald E. Petersen
Robert A. Pritzker
Allen E. Puckett
Eberhardt Rechtin
Walter L. Robb
Henry M. Rowan
Warren G. Schlinger
H. Guyford Stever
Peter B. Teets
Andrew J. Viterbi
Alan M. Voorhees
Johannes Weertman
Julia R. Weertman
Albert R.C. Westwood
Wm. A. Wulf

Friends

Robert W. Lang
John Wall

ROSETTE SOCIETY

In recognition of NAE members
and friends who contributed
$5,000 to $9,999 to the National
Academies in 2004.

NAE Members

William F. Allen Jr.
Paul Baran

Barry W. Boehm
Lance A. Davis

E. Linn Draper Jr.
Thomas J. Engibous
Alexander Feiner
William H. Gates IlI
Joseph W. Goodman
Irwin M. Jacobs
Thomas V. Jones
Robert E. Kahn

Paul G. Kaminski
Gerald D. Laubach
David M. Lederman
Alan M. Lovelace
Norman A. Nadel
Ronald P. Nordgren
Jack S. Parker
Michael P. Ramage
Morris Tanenbaum
Leo J. Thomas
David W. Thompson
John W. Townsend Jr.
Edward Woll

A. Thomas Young

CHALLENGE SOCIETY

In recognition of NAE members
and friends who contributed
$2,500 to $4,999 to the National
Academies in 2004.

NAE Members

Lew Allen Jr.

Craig R. Barrett
Thomas D. Barrow
Roy H. Beaton
Donald C. Burnham
Joseph V. Charyk

W. D. Compton
Stephen H. Crandall
William E. Gordon
David A. Hodges
Doris Kuhlmann-Wilsdorf
Dale D. Myers

Neil E. Paton

*Recently deceased

George B. Rathmann
Arnold F. Stancell
Raymond S. Stata
Daniel I. C. Wang

Friends

Kristine L. Bueche

CHARTER SOCIETY

In recognition of NAE members
and friends who contributed
$1,000 to $2,499 to the National
Academies in 2004

NAE Members

Malcolm J. Abzug
Andreas Acrivos
Robert Adler

Mihran S. Agbabian
Clarence R. Allen
John C. Angus

Wm. H. Arnold
Thomas W. Asmus
Ken Austin

Clyde N. Baker Jr.
Earl E. Bakken
William F. Ballhaus Jr.
William F. Banholzer
David K. Barton
Arden L. Bement Jr.
Wilson V. Binger
Franklin H. Blecher
David B. Bogy
Oliver C. Boileau
Seth Bonder

H. K. Bowen
Andrew Brown
Harold Brown
James R. Burnett
Edward J. Campbell
Robert P. Caren
Francois J. Castaing
Corbett Caudill
William Cavanaugh 111
Edmund Y.S. Chao
Philip R. Clark
Aaron Cohen
Joseph M. Colucci
Harry M. Conger
Natalie W. Crawford
Malcolm R. Currie
Lawrence B. Curtis
Charles R. Cushing
Glen T. Daigger

Lee L. Davenport
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Ruth A. David

Carl de Boor

Pablo G. Debenedetti
Raymond F. Decker
Thomas B. Deen
Gerald P. Dinneen
Nicholas M. Donofrio
Elisabeth M. Drake
James J. Duderstadt
Edsel D. Dunford
Delores M. Etter
Robert R. Everett
Thomas E. Everhart
Thomas V. Falkie
Michael Field

Daniel J. Fink

Robert E. Fischell
Edith M. Flanigen

G. David Forney Jr.
Robert C. Forney
Harold K. Forsen
Charles A. Fowler
Yuan-Cheng B. Fung
Theodore V. Galambos
Elsa M. Garmire
Charles M. Geschke
Alexander F. Giacco
Eduardo D. Glandt
George J. Gleghorn
Arthur L. Goldstein
Mary L. Good

Paul E. Gray

Paul R. Gray

Edward E. Hagenlocker
Delon Hampton
Wesley L. Harris
George N. Hatsopoulos
Kenneth E. Haughton
Siegfried S. Hecker
Charles O. Holliday
Edward E. Hood Jr.
Edward E. Horton
George W. Jeffs
David W. Johnson Jr.
G. Frank Joklik
Howard S. Jones Jr.
Thomas Kailath

John G. Kassakian
Pradman P. Kaul
Theodore C. Kennedy
Jeong H. Kim
Leonard Kleinrock
Robert M. Koerner
Don R. Kozlowski
James N. Krebs
Lester C. Krogh
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Way Kuo

Charles C. Ladd
Richard T. Lahey Jr.
James F. Lardner
James U. Lemke
Frederick J. Leonberger
Carroll N. Letellier
Mark J. Levin
Kenneth Levy

Hans W. Liepmann
Frederick F. Ling
John G. Linvill

Jack E. Little

Frank W. Luerssen
Thomas S. Maddock
Alfred E. Mann
David A. Markle
Craig Marks

Albert A. Mathews
James F. Mathis
Robert D. Maurer
Roger L. McCarthy
Sanford N. McDonnell
Richard A. Meserve
James J. Mikulski
James K. Mitchell
Benjamin F. Montoya
Duncan T. Moore
John R. Moore

C. Dan Mote Jr.
Cherry A. Murray
Thomas M. Murray
William D. Nix
Franklin M. Orr Jr.
Robert J. Parks

Zack T. Pate
Celestino R. Pennoni
Thomas K. Perkins
William ). Perry
Dennis J. Picard
Frank E. Pickering
John W. Poduska Sr.
William F. Powers
Donald E. Procknow
Edwin P. Przybylowicz
Simon Ramo

Eugene M. Rasmusson
Buddy D. Ratner

Eric H. Reichl
Kenneth L. Reifsnider
George A. Roberts
Bernard I. Robertson
Anatol Roshko
Gerald F. Ross

Brian H. Rowe
Andrew P. Sage

*Recently deceased

Steven B. Sample
Linda S. Sanford
Maxine L. Savitz
Ronald V. Schmidt
Roland W. Schmitt
Henry G. Schwartz Jr.
Robert C. Seamans Jr.
John B. Slaughter
Ernest T. Smerdon
Robert J. Spinrad
Joel S. Spira

Robert F. Sproull
Richard J. Stegemeier
Z. ). John Stekly
Stanley D. Stookey
Ronald D. Sugar
John E. Swearingen
Paul E. Torgersen
Charles H. Townes
Hardy W. Trolander
Richard H. Truly
Jan A. Veltrop
Robert H. Wagoner
William L. Wearly
Paul K. Weimer*
Willis S. White Jr.
Paul A. Witherspoon
M. Gordon Wolman
Eugene Wong

Edgar S. Woolard Jr.
Richard N. Wright
Alfred A. Yee

Abe M. Zarem

OTHER INDIVIDUAL
DONORS

In recognition of NAE members
and friends who contributed up

to $999 to the National
Academies in 2004.

NAE Members

H. Norman Abramson
Jan D. Achenbach
Ronald J. Adrian
William G. Agnew
Hadi A. Akeel
Frances E. Allen
Charles A. Amann
Betsy Ancker-Johnson
John E. Anderson
John G. Anderson
John L. Anderson
Frank F. Aplan

David H. Archer




Neil A. Armstrong
James R. Asay

Irving L. Ashkenas
David Atlas

Jamal J. Azar

Arthur B. Baggeroer
Donald W. Bahr

W. O. Baker

Rodica A. Baranescu
Grigory I. Barenblatt
John W. Batchelor
Robert F. Bauer
Howard R. Baum
Richard T. Baum*
Zdenek P. Bazant
Robert Ray Beebe
Georges Belfort

Leo L. Beranek
Philip A. Bernstein
David P. Billington
Nicolaas Bloembergen
Jack L. Blumenthal
Alfred Blumstein
Geoffrey Boothroyd
George H. Born
Lillian C. Borrone

P. L. Thibaut Brian
Peter R. Bridenbaugh
Corale L. Brierley
James A. Brierley
Frederick P. Brooks Jr.
Harvey Brooks*
Rodney A. Brooks
Alan C. Brown

J. H. U. Brown
Randal E. Bryant
Jack E. Buffington
James D. Callen
Federico Capasso
Renso L. Caporali

E. Dean Carlson
Don B. Chaffin
Douglas M. Chapin
Vernon L. Chartier
Nai Y. Chen
Young-Kai Chen
Andrew R. Chraplyvy
Richard C. Chu

Paul Citron

John L. Cleasby
William A. Clevenger
Louis F. Coffin Jr.
Richard A. Conway
Esther M. Conwell
George E. Cooper
Fernando J. Corbato

Ross B. Corotis
Dale R. Corson
Edgar M. Cortright
Henry Cox

John H. Crawford
Douglass D. Crombie
David E. Crow
James W. Dally
Edward E. David Jr.
Delbert E. Day
Morton M. Denn
George E. Dieter
Frederick H. Dill
Ralph L. Disney
Steven D. Dorfman
Albert A. Dorman
Irwin Dorros

Earl H. Dowell

T. D. Dudderar
Floyd Dunn

Peter S. Eagleson
James Economy
Lewis S. Edelheit
Helen T. Edwards

Christine A. Ehlig-Economides

Bruce R. Ellingwood
Joel S. Engel

Fazil Erdogan

John V. Evans
Lawrence B. Evans
James R. Fair

Robert M. Fano
James A. Fay

Robert E. Fenton
Essex E. Finney Jr.
Millard S. Firebaugh
John W. Fisher
Gordon E. Forward
Gerard F. Fox

Eli Fromm

E. Montford Fucik
Douglas W. Fuerstenau
Mauricio Futran

Zvi Galil

Gerald E. Galloway
Ronald L. Geer
Elmer G. Gilbert
James Gillin
Norman A. Gjostein
Lawrence R. Glosten
Earnest F. Gloyna
Richard J. Goldstein
Solomon W. Golomb
Roy W. Gould
George S. Graff
William A. Gross

*Recently deceased

George |. Haddad
Jerrier A. Haddad
Carl W. Hall
William J. Hall
Howard R. Hart Jr.
Julius J. Harwood
Alan J. Heeger
Adam Heller

Martin Hellman
Robert W. Hellwarth
John L. Hennessy
Arthur H. Heuer
James Hillier

John P. Hirth
William C. Hittinger
Chih-Ming Ho
David G. Hoag
Thom J. Hodgson
Lester A. Hoel
David C. Hogg
Charles H. Holley
Berthold K. Horn
Stanley H. Horowitz
Thomas P. Hughes
Sheldon E. Isakoff
Akira Ishimaru
Rakesh K. Jain
Robert B. Jansen
Paul C. Jennings
Donald L. Johnson
Marshall G. Jones
Joseph M. Juran
John W. Kalb
Melvin F. Kanninen
Kristina B. Katsaros
Raphael Katzen
James R. Katzer
Howard H. Kehrl

C. Judson King
Albert S. Kobayashi
Leonard J. Koch

U. Fred Kocks
Bernard L. Koff

Max A. Kohler
Robert G. Kouyoumjian
James M. Lafferty
James L. Lammie
Benson J. Lamp
Louis J. Lanzerotti
Chung K. Law

Alan Lawley
Edward D. Lazowska
Margaret A. LeMone

Johanna M. H. Levelt Sengers

Herbert S. Levinson
Paul A. Libby
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Peter W. Likins
Barbara H. Liskov
Robert G. Loewy
Joseph C. Logue
Andrew J. Lovinger
Cecil Lue-Hing

John W. Lyons
Malcolm MacKinnon 111
William J. MacKnight
Christopher L. Magee
I. Harry Mandil
Robert W. Mann
William F. Marcuson I
Robert C. Marini
Hans Mark

Hudson Matlock
Walter G. May
Walter J. McCarthy Jr.
Bramlette McClelland
John C. McDonald
William McGuire
Kenneth G. McKay
Ross E. McKinney
Alan L. McWhorter
Eugene S. Meieran
David Middleton
Angelo Miele
Warren F. Miller Jr.
Marvin L. Minsky
Harold Mirels

Sanjit K. Mitra

Dade W. Moeller
Linn F. Mollenauer
D. Bruce Montgomery
Francis C. Moon
Richard K. Moore
Joel Moses

Gerard A. Mourou

E. P. Muntz

Earll M. Murman
Gerald Nadler

Hyla S. Napadensky
Albert Narath
Marshall 1. Nathan
John Neerhout Jr.
Stuart O. Nelson
Joseph H. Newman
Roberta J. Nichols
Wesley L. Nyborg
James G. O’Connor
J. Tinsley Oden
David Okrent

Daniel A. Okun
Donald R. Olander
Roy E. Olson

Charles R. O’Melia
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Robert S. O’Neil
Anthanassios Z.
Panagiotopoulos
Donald R. Paul
Harold W. Paxton
P. H. Peckham
Alan W. Pense
John H. Perepezko
Kurt E. Petersen
Julia M. Phillips
Owen M. Phillips
Thomas L. Phillips
Robert Plonsey
Victor L. Poirier
Michael Prats
William R. Prindle
Ronald F. Probstein
Nathan E. Promisel
Henry H. Rachford Jr.
Subbiah Ramalingam
Joseph B. Reagan
Robert H. Rediker
Cordell Reed
Elsa Reichmanis
Robert O. Reid
John R. Rice
Herbert H. Richardson
Jerome G. Rivard
Lloyd M. Robeson
Theodore Rockwell
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NATIONAL ACADEMY OF ENGINEERING FUND
FINANCIAL REPORT

Governed by the National Academy of Engineering Fund (NAEF) Board of Trustees, the NAEF is
the tax-exempt corporation (under section 501(c)(3) of the Internal Revenue Code) that serves

as a holding entity for the independent assets and operating funds of the National Academy of
Engineering (NAE). The NAE operates within the charter and framework of the National Academy
of Sciences (NAS).

The table on page 27 summarizes both the NAEF and outside operating revenue and expenses as
well as non-operation-related transactions for the NAE for 2004 and 2003. The information on the
NAEF presented in this table has been extracted from the Fund's audited financial statements also
contained in this report.

During 2004, contributions for the National Academy of Engineering were solicited as part of the
overall fund-raising campaign for the National Academies (includes the NAE as well as the NAS, the
Institute of Medicine, and the National Research Council). Contributions from corporations, NAE
members, and private foundations, and contracts and grants from the federal government are a major
source of support for the Academy's self-initiated programs, which are described in this report.

A second source of revenue for the Academy is the allocation from the overhead charge assessed on
government and privately funded contracts for National Research Council (NRC) projects; the NRC is
the operating arm of the NAE and the National Academy of Sciences. This allocation is used to offset
expenses incurred in the oversight function and for such other administrative operations as NAE
membership services and governance.

Under a policy established by the NAEF Board of Trustees, the Academy may use a certain percent of
its unrestricted invested assets for operations each year. In 2004, 5 percent was allocated for normal
operating expenses; an additional 1 percent was authorized for fund-raising expenses. This alloca-
tion, combined with annual meeting registration fees, membership dues, and investment earnings on
current operating funds, make up the remainder of the Academy's operating revenue.

The Academy welcomes corporate and private gifts, which are used to help finance the research,

education, and public information programs of the institution. The NAE does not, however, conduct
proprietary studies for private clients or corporations.
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NAE/NAEF Combined Summary of Revenues, Expenses, and Changes

in Net Assets (Unaudited-Pro Forma)
(Thousands of Dollars)

2004 2003
NET ASSETS, BEGINNING $64,786 $47,028
CONTRIBUTIONS RECEIVABLE, NET 1,996 11,968
TOTAL ASSETS, BEGINNING $66,782 $58,996
OPERATIONS
Revenue
Contributions (Unrestricted) $973 $1,201
Dues (Annual), Fees, Miscellaneous 250 345
Indirect Allowance From Contracts and Grants 2,731 2,824
Award Specific Funds Allocation to Operations* 1,789 1,689
Program Specific Funds Allocation to Operations* 3,014 2,384
Unrestricted Allocation to Operations 2,121 3,005
Total Operations Revenue $10,878 $11,448
Expenses
Awards $1,808 $1,699
Development 809 962
Management 1,901 1,721
Membership 1,047 1,140
National Academies Activities 305 352
Programs 4,821 5,276
Total Operations Expenses $10,691 $11,150
OPERATIONS SURPLUS $187 $298
NONOPERATIONAL TRANSACTIONS
Allocation to Operations ($4,909) ($5,841)
Contributions to Reserves 1,540 15,289
Dues (Lifetime), Miscellaneous 105 10
Gain (loss) on Investments 3,306 6,538
Investment Earnings (Interest and Dividends) 1,878 1,679
Capital Campaign Settlement (2,210 0
Investment Fees (277) (215)
NONOPERATIONAL LOSS ($567) $17,460
NET ASSETS, ENDING $64,406 $64,786
CONTRIBUTIONS RECEIVABLE, NET 1,398 1,996
TOTAL ASSETS, ENDING $65,804 $66,782

*Restricted funds are reported in this unaudited-pro forma report as operating revenue when earned

NOTE: The audited financial statements that follow record contributions as revenue the year in which the pledge
is received in accordance with generally accepted accounting principles.

27



NATIONAL ACADEMY OF ENGINEERING FUND
December 31, 2004 and 2003

Report of Independent Certified Public Accountants

Board of Trustees
National Academy of Engineering Fund

We have audited the accompanying statements of financial position of the National Academy
of Engineering Fund (the Fund) as of December 31, 2004, and the related statements of activi-
ties and cash flows for the year then ended. These financial statements are the responsibility
of the Fund’s management. Our responsibility is to express an opinion on these financial
statements based on our audit. The prior-year summarized comparative information has been
derived from the Fund’s 2003 financial statements and, in our report dated March 25, 2004,
we expressed an unqualified opinion on those financial statements.

We conducted our audits in accordance with auditing standards generally accepted in the
United States of America as established by the Auditing Standards Board of the American
Institute of Certified Public Accountants. Those standards require that we plan and perform
the audits to obtain reasonable assurance about whether the financial statements are free of
material misstatement. An audit includes consideration of internal control over financial
reporting as a basis for designing audit procedures that are appropriate in the circumstances,
but not for the purpose of expressing an opinion on the effectiveness of the Fund’s internal
control over financial reporting. Accordingly, we express no such opinion. An audit also
includes examining, on a test basis, evidence supporting the amounts and disclosures in the
financial statements, assessing the accounting principles used and significant estimates made
by management, as well as evaluating the overall financial statement presentation. We believe
that our audits provide a reasonable basis for our opinion.

In our opinion, the financial statements referred to above present fairly, in all material
respects, the financial position of the National Academy of Engineering Fund as of December
31, 2004, and the changes in its net assets and its cash flows for the year then ended, in con-
formity with accounting principles generally accepted in the United States of America.

6:4%;572;% LLp

Vienna, Virginia
March 24, 2005

28



NATIONAL ACADEMY OF ENGINEERING FUND

Statements of Financial Position

December 31, 2004 2003
Assets
Current Assets
Cash and cash equivalents $ 442,392 260,474
Short-term investments 250,691 102,088
Contribution receivable, net 585,349 993,566
Accounts receivable—other — 174,121
Award medals and other assets 142,633 149,409
Total Current Assets 1,421,065 1,679,658
Non-current Assets
Contribution receivable-long-term portion, net 812,905 1,002,620
Investments 66,116,058 64,540,699
Total Non-current Assets 66,928,963 65,543,319
Total Assets $ 68,350,028 67,222,977
Liabilities and Net Assets
Liabilities
Accounts payable-National Academy of Sciences $ 2,545,709 441,402
Commitments and Contingencies — —
Net Assets
Unrestricted 31,985,655 33,473,059
Temporarily restricted 8,491,865 8,162,407
Permanently restricted 25,326,799 25,146,109
Total Net Assets 65,804,319 66,781,575
Total Liabilities and Net Assets $ 68,350,028 67,222,977




National Academy of Engineering Fund

Statements of Activities and Changes in Net Assets

Year ended December 31,

2004 2003
Temporarily Permanently

Unrestricted Restricted Restricted Total Total
Revenue
Interest and dividends $ 980,350 $ 898,655 $ — $ 1,879,005 $ 1,679,825
Realized gain (loss) on investments 1,049,248 950,958 — 2,000,206 (112,215)
Contributions 566,784 1,107,775 180,690 1,855,249 6,304,617
Membership dues 232,980 — — 232,980 133,240
Registration fees 88,465 — — 88,465 116,622
Miscellaneous revenue 27,451 — — 27,451 95,234
Net assets released from restrictions:
Satisfaction of program restrictions 3,011,765 (3,011,765) — — —
Satisfaction of time restrictions 313,424 (313,424) — — —
Total Revenue 6,270,467 (367,801) 180,690 6,083,356 8,217,323
Expenses
Program services:
Programs 2,607,335 — — 2,607,335 3,716,632
Member programs 200,017 — — 200,017 212,863
Support for NRC and NAS 305,180 — — 305,180 352,143
Awards 1,807,719 — — 1,807,719 1,699,003
Total program services 4,920,251 — — 4,920,251 5,980,641
Supporting services:
Fundraising 3,018,913 — — 3,018,913 962,233
Operations 503,547 — — 503,547 360,773
Total supporting services 3,522,460 — — 3,522,460 1,323,006
Total Expenses 8,442,711 — — 8,442,711 7,303,647
Change in Net Assets Before
Unrealized Gain on Investments (2,172,244) (367,801) 180,690 (2,359,355) 913,676
Unrealized gain on investments 684,840 697,259 — 1,382,099 6,872,328
Change in Net Assets (1,487,404) 329,458 180,690 (977,256) 7,786,004
Net Assets, beginning of year 33,473,059 8,162,407 25,146,109 66,781,575 58,995,571
Net Assets, end of year $31,985,655 $ 8,491,865 $25,326,799  $65,804,319  $66,781,575
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National Academy of Engineering Fund

Statements of Cash Flows

Year ended December 31, 2004 2003
Cash Flows from Operating Activities

Change in net assets $ (977,256) $ 7,786,004
Adjustments to reconcile change in net assets to net cash

(used in) provided by operating activities:

Realized (gain) loss on investments (2,000,206) 112,215
Unrealized gain on investments (1,382,099) (6,872,328)
Changes in assets and liabilities:

Contributions receivable 597,932 9,971,727
Accounts receivable-National Academy of Sciences — 409,570
Accounts receivable—other 174,121 (148,013)
Award medals 6,776 (85,230)
Accounts payable-National Academy of Sciences 2,104,307 441,402
Net Cash (Used in) Provided by Operating Activities (1,476,425) 11,615,347
Cash Flows from Investing Activities

Proceeds from sale of investments 81,118,356 120,507,116

Purchase of investments

(79,460,013)

(132,663,397)

Net Cash Provided by (Used in) Investing Activities

Net Increase (Decrease) in Cash and Cash Equivalents

Cash and Cash Equivalents, beginning of year

Cash and Cash Equivalents, end of year $

1,658,343 (12,156,281)
181,918 (540,934)
260,474 801,408
442,392 $ 260,474
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NATIONAL ACADEMY OF ENGINEERING
FUND

Notes to Financial Statements

December 31, 2004 and 2003

NOTE A—GENERAL INFORMATION AND SUMMARY OF
SIGNIFICANT ACCOUNTING POLICIES

General Information

The National Academy of Engineering Fund (the
Fund) is an independent non-profit organization
established by the National Academy of Engineering
(NAE) to collect and disburse funds for accomplish-
ing the goals of NAE. NAE operates within the char-
ter and framework of the National Academy of
Sciences (NAS), which accounts for NAE's expenses.
The operating expenditures of NAE are accounted
for by offices of NAS, and are offset by reimburse-
ment from funds received from the Fund and from
contracts administered by NAS on behalf of the
National Research Council (NRC), which is the
operating arm of NAS and NAE. The net expendi-
tures of NAE, except for the approved budgeted
indirect costs, are paid by the Fund to balance
accounts with NAS.

Basis of Accounting
The Fund’s financial statements are prepared using
the accrual basis of accounting.

Cash and Cash Equivalents

For purposes of the statement of cash flows, the Fund
considers all investments purchased with an original
maturity of three months or less to be cash equiva-
lents, except for the cash in the investment portfolio,
which will be reinvested on a long-term basis.

Short-term Investments

Temporary investments consist of money market
funds that are used to fund normal operations of the
Fund and are recorded at their readily determinable
fair values as determined by quoted market prices.

Contributions Receivable

Unconditional promises to give are recognized as
revenue and contributions receivable in the period
the promises are made. Unconditional promises to
give that are expected to be collected within one
year are recorded at their net realizable value.
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Unconditional promises to give that are expected to
be collected in future years are recorded at the pres-
ent value of their estimated future cash flows. The
discounts on those amounts are computed using
risk-free interest rates commensurate with the risk
involved applicable to the years in which the prom-
ises are received. Amortization of the discounts is
included in contribution revenue. Conditional
promises to give are not included as support until
the conditions are substantially met.

Awards Medals
The Fund maintains gold medals for various awards,
which are carried at cost.

Investments

Investments, consisting of cash and money market
funds, federal agency securities, treasury securities,
corporate debt securities, and equity securities, are
recorded at readily determinable fair values deter-
mined by quoted market price.

Temporarily Restricted Net Assets

Temporarily restricted net assets consist of amounts
that are subject to donor-imposed time or purpose
restrictions and income earned on temporarily and
permanently restricted net assets. The Fund is per-
mitted to use or expend the donated assets in accor-
dance with the donor restriction.

Permanently Restricted Net Assets

Permanently restricted net assets consist of assets
whose use is limited by donor-imposed restrictions
that neither expire by the passage of time nor can
be fulfilled or otherwise removed by action of the
Fund. The restrictions stipulate that resources be
maintained permanently, but permit the Fund to
expend the income generated in accordance with
the provisions of the agreement. Permanently
restricted net assets consist of the following:

Draper Prize—represents an endowment given by
the donor for the purpose of establishing and
awarding an annual prize in honor of the memo-
ry of Charles Stark Draper. It is the Fund’s inten-
tion to use the investment earnings of the endow-
ment to cover the expenses incurred in connec-
tion with administration of the prize and in pro-
viding the honorarium awarded with the prize.

Gordon Prize-represents an endowment given by
the donor for the purpose of establishing and
awarding an annual prize in honor of Bernard M.
Gordon. It is the Fund’s intention to use the



investment earnings of the endowment to cover
the expenses incurred in connection with admin-
istration of the prize and in providing the hono-
rarium awarded with the prize.

Capital Preservation and Hans Reissner—represent
endowments requiring that the principal be
invested and that only the income be used for
general operations of NAE.

Hollomon-represents an endowment requiring
that the principal be maintained in perpetuity and
that the income be used to support the Hollomon
Fellow.

Industry Scholar-represents an endowment to
support fellowships for recently retired corporate
executives to assist with strategy and management
of program activities in NAE and NRC.

Senior Scholar-represents an endowment to sup-
port an outstanding member of industry or anoth-
er field working as an advisor and assistant to the
president of NAE in the management and execu-
tion of NAE’s programmatic activities.

Young Engineer—represents an endowment to sup-
port programs aimed at engaging engineers at a
younger age in the activities of NAE, and to pro-
vide an opportunity to identify nominees from
industry for membership in NAE.

Restricted Support

The Fund reports gifts of cash and other assets as
restricted support if they are received with donor
stipulations that limit the use of the donated assets.
When a donor restriction expires, i.e., when a stipu-
lated time restriction ends or purpose restriction is
accomplished, temporarily restricted net assets are
reclassified to unrestricted net assets and reported in
the statement of activities as net assets released from
restrictions.

Allocation of Expenses

The costs of providing various programs and other
activities have been summarized on a functional
basis in the statement of activities. Accordingly, cer-
tain costs have been allocated among the programs
and supporting services benefited.

Financial Instruments and Concentration of Credit
Risk

Financial instruments, which potentially subject the
Fund to concentrations of credit risk, consist princi-
pally of corporate debt securities, treasury securities
and federal agency securities. The Fund places its

investments with creditworthy financial institutions
and investment firms. By policy, these investments
are kept within limits designed to prevent risks
caused by concentration. At December 31, 2004
and 2003, the Fund had no significant concentra-
tions of credit risk related to financial instruments.

As of December 31, 2004, the Fund held cash in
excess of the Federal Deposit Insurance Corporation
insurable limit in the amount of $342,392.
Management does not consider this to be a signifi-
cant credit risk.

Income Taxes

The Fund is incorporated under the District of
Columbia Non-profit Corporation Act and is exempt
from income taxes under Section 501(c)(3) of the
Internal Revenue Code. In addition, the Fund has
been determined by the Internal Revenue Service not
to be a private foundation. The Fund is required to
remit income taxes to the federal government and
the District of Columbia for unrelated business
income. For the years ended December 31, 2004
and 2003, there was no unrelated business income
and, consequently, no provision for income taxes
has been made.

Use of Estimates

In preparing financial statements in conformity with
accounting principles generally accepted in the
United States of America, management is required to
make estimates and assumptions that affect the
reported amounts of assets and liabilities and the
disclosure of contingent assets and liabilities at the
date of the financial statements and revenue and
expenses during the reporting period. Actual results
could differ from those estimates.

Reclassifications
Certain 2003 amounts have been reclassified to con-
form to the 2004 presentation.
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Notes to Financial Statements (Continued)

NOTE B—CONTRIBUTIONS RECEIVABLE

Contributions receivable consist of unconditional promises to give and are deemed fully collectible as follows at
December 31, 2004:

Unrestricted Restricted Total

Unconditional promises to give $ 292,274 $ 1,129,523 $1,421,797

Less: unamortized discount — (23,543) (23,543)

Net unconditional promises to give $ 292,274 $ 1,105,980 $1,398,254
Amounts due in:

Less than 1 year $ 292,274 $ 293,075 $ 585,349

1 to 5 years — 812,905 812,905

$ 292,274 $ 1,105,980 $1,398,254

Contributions receivable consist of unconditional promises to give and are deemed fully collectible as follows
at December 31, 2003:

Unrestricted Restricted Total

Unconditional promises to give $ 578,975 $ 1,500,704 $2,079,679

Less: unamortized discount — (83,493) (83,493)

Net unconditional promises to give $ 578,975 $ 1,417,211 $1,996,186
Amounts due in:

Less than 1 year $ 578,975 $ 414,591 $ 993,566

1 to 5 years — 1,002,620 1,002,620

$ 578,975 $ 1,417,211 $1,996,186

Net restricted contributions consist of $327,204 and $605,278 at December 31, 2004 and 2003, respectively,
which is subject to time restrictions, and $778,776 and $811,933 at December 31, 2004 and 2003, respectively,
which is subject to donor-imposed purpose restrictions.
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Notes to Financial Statements (Continued)

NOTE C—INVESTMENTS

Investments at fair value consist of the following at December 31:

2004 2003
Cash and money market $ 3,527,845 $ 4,383,433
Federal agency securities 14,497,030 13,832,908
Certificate of deposit 876,215 —
Corporate debt securities 11,104,743 12,138,702
Equity securities 29,255,854 34,287,744
Managed futures 7,105,062 —
66,366,749 64,642,787
Less: short-term investments (250,691) (102,088)
$ 66,116,058 $ 64,540,699

Investments are further classified as follows at December 31:
Unrestricted $ 33,885,279 $ 33,243,706
Temporarily restricted 7,541,313 6,793,200
Permanently restricted 24,940,157 24,605,881
$ 66,366,749 $ 64,642,787

Investment return consists of the following at December 31:
Dividends and interest $ 1,879,005 $ 1,679,825
Unrealized gain 1,382,099 6,872,328
Realized gain (loss) 2,000,206 (112,215)
$ 5,261,310 $ 8,439,938
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Notes to Financial Statements (Continued)

NOTE D—PERMANENTLY AND TEMPORARILY RESTRICTED NET ASSETS

Permanently and temporarily restricted net assets consist of the following at December 31, 2004:

Permanently Temporarily

Restricted Restricted

Draper Prize $ 8,000,000 $ 2,713,277
Gordon Prize 13,438,250 1,876,714
Capital Preservation 2,240,046 892,280
Bechtel-Public Understanding — 6,432
Hollomon 201,200 292,094
Great Achievements — 165,337
Public Understanding — 666,064
Technology and Environment — 4,753
Frontiers Fund — 16,250
Bueche Award — 88,545
AT&T — 9,508
CASEE — 157,463
Russ Prize — 52,619
Engineering Ethics Center — 44,721
Diversity in the Engineering Work Force — 64,537
PUE Messaging — 37,986
Battelle — 1,003
Grainger Prize — 325,373
Hans Reissner 25,624 32,377
U.S./German American Frontiers — 3,727
Information Technology — 23,791
Engineering & Services — 2,688
Homeland Security — 7,594
Communication with Public in Crisis — 21,669
Industry Scholar 353,038 80,547
Senior Scholar 300,000 41,327
Young Engineer 768,641 87,609
Media Relations Mettler — 218,628
Noise Policy Development — 60,000
Urban Infrastructure — 60,226
Unrestricted contributions to be received in future years — 327,204
Others — 109,522
$ 25,326,799 $ 8,491,865
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Notes to Financial Statements (Continued)

NOTE D—PERMANENTLY AND TEMPORARILY RESTRICTED NET ASSETSpContinued

Permanently and temporarily restricted net assets consist of the following at December 31, 2003:

Permanently Temporarily

Restricted Restricted

Draper Prize $ 8,000,000 $ 2,663,292
Gordon Prize 13,438,250 1,448,012
Capital Preservation 2,059,792 762,632
Bechtel-Public Understanding — 119,062
Hollomon 201,200 255,407
Great Achievements — 110,506
Public Understanding — 621,097
Technology and Environment — 4,578
Frontiers Fund — 13,665
Bueche Award — 98,170
AT&T — 21,144
CASEE - 176,748
Russ Prize — 110,400
Engineering Ethics Center — 51,436
Diversity in the Engineering Work Force — 203,618
Pue Messaging — 40,006
Battelle — 6,482
Grainger Prize — 500,056
Hans Reissner 25,624 30,662
U.S./German American Frontiers — 38,302
Information Technology — 21,472
Engineering & Services — 2,676
Homeland Security — 7,560
Communication with Public in Crisis — 2,263
Industry Scholar 353,038 48,256
Senior Scholar 300,000 19,631
Young Engineer 768,205 24,633
Unrestricted contributions to be received in future years — 605,278
Others — 155,363
$ 25,146,109 $ 8,162,407
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Notes to Financial Statements (Continued)

NOTE E—DESCRIPTION OF PROGRAM AND
SUPPORTING SERVICES

The following program and supporting services are
included in the accompanying financial statements:

Programs—programs that address relevant issues in
the engineering field including, but not limited to:
Education, Engineering Practice and the Engineering
Workforce; Engineering and the Environment;
Engineering, the Economy and Society; Information
Technology and Society; National Security and
Crime Prevention; and Public Policy and Program
Reviews.

Member Programs-organization and administration
of the Annual Meeting and publication of NAE
Memorial Tributes.

Support for NRC and NAS—contributions to joint
activities of the National Academies, including, but
not limited to, the NAS/NAE/IOM Committee on
Human Rights, the NRC Office of Scientific and
Engineering Personnel, and Issues in Science and
Technology.

Awards-NAE presents five awards: the Bernard M.
Gordon Prize, the Charles Stark Draper Prize, the
Fritz J. and Dolores H. Russ Prize, the Arthur M.
Bueche Award, and the NAE Founders Award.
Activities include soliciting nominations, selection
of the recipients, announcement of the recipients
and presentation of the prizes.

Fundraising—provides the structure necessary to
encourage and secure private financial support from
individuals, foundations and corporations.

Operations—includes the functions necessary to pro-
vide an adequate working environment, provide
coordination and articulation of the Fund’s pro-
grams, secure proper administrative function of the
Board of Trustees, maintain competent legal servic-
es for program administration, and manage the
financial and budgetary responsibilities of the Fund.
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NOTE F—RELATED-PARTY TRANSACTIONS

The National Academies Corporation

The National Academies Corporation (TNAC) is a
non-profit corporation that was incorporated in
January 1986 for the purpose of constructing and
maintaining a study and conference facility, the
Arnold and Mabel Beckman Center, in Irvine,
California, to expand and support the general scope
of program activities of NAS, NAE, the Institute of
Medicine (IOM), and NRC. TNAC is organized as a
tax-exempt supporting organization for NAS and
the Fund. The Board of Directors and officers of
TNAC include certain officers of the Fund. The
Fund had no transactions with TNAC for the years
ended December 31, 2004 and 2003.

National Academy of Sciences and National
Research Council

The Fund reimburses NAS by making monthly pay-
ments based on NAE’s estimated expenditures for
the year. This resulted in a payable to NAS at
December 31, 2004 and 2003 of $2,545,709 and
$441,402, respectively. Payments made to NAS by
the Fund for the Fund’s allocated portion of the
expenditures shared jointly by NAS, NAE and IOM
were $1,168,901 and $1,314,376 for the years end-
ing December 31, 2004 and 2003, respectively.
The Fund made no payments to NRC for the years
ended December 31, 2004 and 2003. See Note A
for the relationship of related parties.



Officers

Chair

Craig R. Barrett (2006)
Chief Executive Officer, Intel
Corporation

President

Wm. A. Wulf (2007)

President, National Academy of
Engineering

Vice President

Sheila E. Widnall (2006)
Institute Professor, Massachusetts
Institute of Technology

Home Secretary

W. Dale Compton (2008)

Lillian M. Gilbreth Distinguished
Professor Emeritus of Industrial
Engineering, Purdue University

Foreign Secretary

George Bugliarello (2007)
President Emeritus and University
Professor, Polytechnic University

Treasurer

William L. Friend (2005)

Chairman, UC President's Council -
National Labs, and Retired Executive
Vice President, Bechtel Group, Inc.

Councillors

William F. Ballhaus Jr. (2007)
President and CEO, The Aerospace
Corporation

Robert R. Beebe (2007)
Retired Senior Vice President,
Homestake Mining Company

Ruth M. Davis (2006)
President and CEO, Pymatuning
Group Inc.

Elsa M. Garmire (2005)
Sydney E. Junkins Professor of
Engineering, Dartmouth College

Siegfried S. Hecker (2005)
Senior Fellow, Los Alamos National
Laboratory

C. Dan Mote Jr. (2005)

President and Glenn Martin Institute
Professor of Engineering, University
of Maryland

Robert M. Nerem (2004)*

Parker H. Petit Professor and
Director, Institute for Bioengineering
and Bioscience, Georgia Institute of
Technology

Lawrence T. Papay (2007)

Retired Sector Vice President,
Science Applications International
Corporation

M. Elisabeth Paté-Cornell (2007)
Burton J. & Anne M. McMurty
Professor and Chair, Management
Science and Engineering, Stanford
University

Robert A. Pritzker (2005)
President and CEO, Colson
Associates Inc.

Michael P. Ramage (2006)
Retired Executive Vice President,
ExxonMobil Research and
Engineering Company

John B. Slaughter (2006)
President and CEO, National Action
Council for Minorities in Engineering

Paul E. Torgersen (2006)

John W. Hancock Jr. Chair and
President Emeritus, Virginia
Polytechnic Institute and State
University

Ex Officio:

George M.C. Fisher (2005)

Retired Chairman and CEO, Eastman
Kodak Company

Bruce Alberts (2005)
President, National Academy of
Sciences

*Indicates term ended June 30, 2004.
Year in parentheses indicates the year
term expires.

Staff

Office of the President

Wm. A. Wulf, President

Barbara Schlein, Senior Executive
Assistant

Office of the Home Secretary

W. Dale Compton, Home Secretary

Patricia Scales, Senior Membership
Assistant

Office of the Foreign Secretary

George Bugliarello, Foreign
Secretary

Vivienne Chin, Administrative
Assistant

Executive Office

Lance Davis, Executive Officer

Sonja Atkinson, Administrative
Assistant

Carrie Harless, Director, Office of
Administration and Finance (until
April 2005)

Mary Resch, Senior Financial Officer

Barbara Bishop, Administrative
Assistant

Membership Office

Karen Spaulding, Director

Kim Garcia, Election Manager

Dennis Thorpe, Membership Staff
Officer

Cynthia McFerson, Staff Associate

Patricia Scales, Senior Membership
Assistant

Program Office

Proctor Reid, Director

Nancy Adams, Christine Mirzayan
Science and Technology Policy
Fellow (Winter 2004)

Carol Arenberg, Senior Editor

Randy Atkins, Senior Media/Public
Relations Officer

Bruk Berhane, Christine Mirzayan
Science and Technology Policy
Fellow (Summer 2005)

Kristen Bethke, Christine Mirzayan
Science and Technology Policy
Fellow (Summer 2005)

Myles Boylan, Senior Scholar in
Residence (until September 2004)

John Chase, Christine Mirzayan
Science and Technology Policy
Fellow (Winter 2004)

Vivienne Chin, Administrative
Assistant
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Donna Dean, Senior Scholar in
Residence (until March 2005)

Norman Fortenberry, Director,
Center for the Advancement of
Scholarship on Engineering
Education

Sherrill Fortinberry, Awards
Administrator

Jack Fritz, Senior Program Officer

Eileen Gentleman, Christine
Mirzayan Science and Technology
Policy Fellow (Winter 2004)

Dalia Ghebreyal, Christine
Mirzayan Science and Technology
Policy Fellow (Summer 2005)

Penny Gibbs, Senior Program
Associate

Cecile Gonzales, Senior Media/
Public Relations Assistant

Sarah Hunt, Christine Mirzayan
Science and Technology Policy
Intern (Fall 2004)

Janet Hunziker, Program Officer

Nathan Kahl, Senior Program
Assistant

Maribeth Keitz, Senior Program
Associate

Mary Kutruff, Financial Associate

Barbara Lovitts, Senior Program
Officer

Mary Mattis, Senior Program Officer

Ashrujit Mohanty, Christine
Mirzayan Science and Technology
Policy Fellow (Summer 2005)

Greg Pearson, Program Officer

Leila Rao, Awards Administrator
(until May 2005)

Bina Russell, Administrative
Assistant

Devin Stewart, Christine Mirzayan
Science and Technology Policy
Fellow (Summer 2005)

Richard Taber, Program Officer

Janice Tsai, Christine Mirzayan
Science and Technology Policy
Intern (Fall 2004)

Alisha Waller, Managing Editor,
Annals of Research on
Engineering Education

Jason Williams, Senior Program
Assistant
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Off-site Fellows

David P. Billington, 2005 Walter L.
Robb Engineering Education
Senior Fellow

Gary Downey, Boeing Company
Engineering Education Senior
Fellow

Christine Grant, Boeing Company
Engineering Education Senior
Fellow

Juan Lucena, Boeing Company
Engineering Education Senior
Fellow

Development Office

Susan Sink, Senior Development
Officer and Director, Major Gifts

Merrill Meadow, Senior Development
Officer and Director, Estate-Based
Philanthropy

John Kendrick, Senior Development
Officer and Director, Annual
Fund and Development
Communications

NAE PUBLICATIONS

NAE reports can be purchased
from the National Academies
Press, <www.nap.edu> or

(888) 624-8373,

or from the National Academies
Bookstore, 500 Fifth Street, N.W.,
Washington, D.C.

All reports
can also be read online.

Program Reports for 2004:

Accident Precursor Analysis and
Management: Reducing
Technological Risk Through
Diligence

The Engineer of 2020: Visions of
Engineering in the New
Century

Emerging Technologies and
Ethical Issues in Engineering

Frontiers of Engineering: Reports
on Leading Edge Engineering
from the 2003 NAE
Symposium on Frontiers of
Engineering

Urbanization, Energy, and Air
Pollution in China: The
Challenges Ahead

The Bridge, the NAE quarterly
journal, is available from the

NAE Program Office or on the
NAE website <www.nae.edu>.
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THE NATIONAL ACADEMIES

Advisers to the Nation on Science, Fngineering, and Medicine

The National Academy of Sciences is a private, non-
profit, self-perpetuating society of distinguished schol-
ars engaged in scientific and engineering research,
dedicated to the furtherance of science and technolo-
gy and to their use for the general welfare. Upon the
authority of the charter granted to it by the Congress in
1863, the Academy has a mandate that requires it to
advise the federal government on scientific and techni-
cal matters. Dr. Ralph J. Cicerone is president of the
National Academy of Sciences.

The National Academy of Engineering was established
in 1964, under the charter of the National Academy of
Sciences, as a parallel organization of outstanding
engineers. It is autonomous in its administration and in
the selection of its members, sharing with the National
Academy of Sciences the responsibility for advising the
federal government. The National Academy of Engi-
neering also sponsors engineering programs aimed at
meeting national needs, encourages education and
research, and recognizes the superior achievements of
engineers. Dr. Wm. A. Wulf is president of the National
Academy of Engineering.

The Institute of Medicine was established in 1970 by
the National Academy of Sciences to secure the serv-
ices of eminent members of appropriate professions in
the examination of policy matters pertaining to the
health of the public. The Institute acts under the
responsibility given to the National Academy of
Sciences by its congressional charter to be an adviser
to the federal government and, upon its own
initiative, to identify issues of medical care, research,
and education. Dr. Harvey V. Fineberg is president of
the Institute of Medicine.

The National Research Council was organized by the
National Academy of Sciences in 1916 to associate the
broad community of science and technology with the
Academy’s purposes of furthering knowledge and
advising the federal government. Functioning in accor-
dance with general policies determined by the
Academy, the Council has become the principal oper-
ating agency of both the National Academy of
Sciences and the National Academy of Engineering in
providing services to the government, the public, and
the scientific and engineering communities. The
Council is administered jointly by both Academies and
the Institute of Medicine. Dr. Ralph J. Cicerone and Dr.
Wm. A. Wulf are chair and vice chair, respectively, of
the National Research Council.

www.national-academies.org
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