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Introduction and Opening Remarks

The workshop on “Engineering, Social Justice, and Sustainable
Community Development” was held on October 2-3, 2008, in the his-
toric National Academy of Sciences Building in Washington, D.C. As
an initiative of the Center for Engineering, Ethics, and Society at the
National Academy of Engineering (NAE CEES), the workshop was co-
sponsored by the Association for Practical and Professional Ethics, with
support from the National Science Foundation and NAE member Harry
E. Bovay Jr., the underwriter of activities of the CEES.

“Engineering, Social Justice, and Sustainable Community Develop-
ment” is the first in a series of biennial workshops planned by CEES
on the theme of engineering ethics and engineering leadership. This
workshop was inspired by members of the CEES Advisory Group
(CEES-AG), who raised questions about conflicting positive goals for
engineering projects in impoverished areas and areas in crisis. These
conflicts arise domestically as well as in international arenas. CEES-
AG noted that engineers and ethicists had not examined or discussed
the difficulties such conflicts could pose for successful project comple-
tion. These goals of project sponsors and participants, which are often
implicit, include protecting human welfare, ensuring social justice,
and striving for environmental sustainability alongside the more often
explicit goal of economic development or progress.

At the first meeting of CEES-AG in November 2007, the group (and
CEES director) agreed on the focus for the workshop and developed an
agenda and a list of potential participants. The group also established
the following ambitious goals for the workshop:

Copyright © National Academy of Sciences. All rights reserved.
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2 ENGINEERING, SOCIAL JUSTICE, AND SUSTAINABLE DEVELOPMENT

Improve research in engineering ethics.

Improve engineering practice in situations of crisis and conflict.
Improve engineering education in ethics and social issues.
Involve professional societies in these efforts.

In pursuit of these goals, the workshop agenda included panel ses-
sions, a roundtable, small group discussions, and plenary reports. There
was also a planning session on the evening prior to the event and a
wrap-up session immediately afterward that included members of the
advisory group, session moderators, and leaders and rapporteurs of
the small discussion groups. Follow-up plans include presentations at
professional meetings and publications, including the present workshop
summary. The workshop agenda can be found in Appendix A. The
workshop planners, program participants, and attendees are listed in
Appendix B.

The main body of this summary highlights presentations and discus-
sions by the panels and roundtable. It also includes highlights from the
reports of the small group discussions. Papers and PowerPoint slides
submitted by program participants are available on the CEES website
(www.nae.edu/ethicscenter/).

1.1 OPENING SESSION

NAE member John Ahearne, chair of CEES-AG and director of
the Ethics Program, Sigma Xi, moderated the opening session. NAE
President Charles M. Vest welcomed the participants, and former NAE
President William A. Wulf, who is also a member of CEES-AG, intro-
duced CEES and the workshop program.

In his remarks, Dr. Vest emphasized the intricate connections
between science and engineering and larger social, political, and eco-
nomic systems. As the complexity of these interactions increases, he
said, they can geometrically increase the difficulties of determining the
right thing to do and determining the pathways for achieving sought-
after solutions. Dr. Vest pointed out the need for engineers to adopt a
global vision, citing examples, such as the moratorium on recombinant
DNA research, the Montreal protocols on chlorofluorocarbons in the
atmosphere, and the establishment of the World Wide Web consortium,
as indicative of science and engineering initiatives that have reflected
sensitivity to societal needs and goals.

Copyright © National Academy of Sciences. All rights reserved.
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Dr. Wulf then set the stage for the workshop. The great challenge
for engineers in the 21st century, he said, will be addressing the ethical
issues and responsibilities associated with increasingly complex systems
and interactions. He recalled that in his presidential address to NAE
in 2000, he had thought that “the appropriate thing to do would be to
talk about the accomplishments of engineering for the last 100 years and
the challenges in engineering for the coming 100 years.” Engineering
achievements in the 20th century had brought people enormous benefits
and some burdens, most of which had not been predicted and, perhaps,
were not predictable. He said the complexity Dr. Vest had highlighted in
his remarks demonstrates the ethical challenges ahead, and responding
to those challenges in the context of increasingly powerful, potentially
irreversible! engineering innovations is the major issue facing the engi-
neering profession.

Dr. Wulf described how he had established an advisory committee
during his presidency to consider what NAE could do to meet this ethi-
cal challenge. That committee had provided a report that was the basis
for establishing CEES, with core funding provided by NAE member
Harry E. Bovay, Jr. Thus, he said, we have arrived at this first workshop
in a hoped-for biennial series on engineering ethics and engineering
leadership. The diversity of the audience and the workshop program,
he said, indicates a successful beginning.

Dr. Ahearne and CEES Director Rachelle Hollander then reviewed
the agenda and purposes of the workshop and introduced the first
panel.

! Dr. Wulf has used examples from computing and ecology to make this point. Complexity in
computer software means that changes in properties cannot always be predicted. Engineering
natural systems such as the Everglades results in irreversible change; see his keynote address in
National Academy of Engineering, 2004, Emerging Technologies and Ethical Issues in Engineering,
The National Academies Press, Washington, DC.

Copyright © National Academy of Sciences. All rights reserved.
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Session I:
Engineering and Special Vulnerabilities

The focus of Session I was summed up in the following statement:

Engineers and engineering organizations operate in circumstances of crisis,
ranging from conflict to disaster. They operate where human rights problems
are highly visible and where issues of sustainable community development
arise. This session reports perceptions about the technical and social con-
straints and opportunities they face and whether and how aims for humani-
tarian action, social justice, and sustainable community development can be
met.

This session, which was moderated by National Academy of Engi-
neering (NAE) member Henry J. Hatch, former Commander, U.S. Army
Corps of Engineers, included three presentations and two responses.
The first talk was given by Abul Barkat, Department of Economics,
University of Dhaka, Bangladesh, and Abul Hussam, Department of
Chemistry, George Mason University, and winner of the NAE Grainger
Challenge Prize for Sustainability. The subject was the human rights
challenge of providing arsenic-free drinking water in Bangladesh. In
the second talk, Christopher Seremet, Technical Advisor, Water Sup-
ply and Sanitation, Catholic Relief Services, described challenges fac-
ing engineers operating in crisis conditions, particularly if they are not
familiar with the political and social context of the project. Finally, Anu
Ramaswami, Department of Civil Engineering, University of Colorado,
Denver, discussed challenges to addressing chronic problems in ways
that ensure sustainable community development. Discussants were NAE
Foreign Secretary George Bugliarello, president emeritus and university
professor, Polytechnic Institute of New York University; and Deborah

Goodings, professor, Engineering and Public Policy, University of
Maryland, College Park.

Copyright © National Academy of Sciences. All rights reserved.
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2.1 REMOVING ARSENIC FROM
DRINKING WATER IN BANGLADESH

In the opening presentation, doctors Abul Barkat and Abul Hussam
described the stark human rights and public health situation in Bangla-
desh. Official estimates indicate that 50 percent of the population of
some 150 million is at some risk of arsenic poisoning from groundwater
(used for drinking) from tube wells. Thirty-five percent have no access
to arsenic-free drinking water and thus cannot avoid this risk. In this
dire situation, poorer households are at significantly higher risk, and
arsenicosis (a disease caused by arsenic poisoning) leads to even deeper
poverty and more social stigma.

Dr. Hussam explained how the SONO filter, which he developed,
addresses these issues. There were significant difficulties—financial,
technical, and social—in introducing a system such as the filters. Pro-
viding six million filters to the poor would cost U.S. $300 million, or
10 percent of the annual public improvements development budget of
Bangladesh. In addition, the production, distribution, and necessary
follow-up on the use of filters pose unprecedented management chal-
lenges for the country. Social issues include: lack of awareness among
social gatekeepers, such as influential media outlets and employers;
widely held myths and misconceptions among the populace; and a lack
of commitment by the government.

Nevertheless, both speakers agreed that there are opportunities for
improving management capacity, developing local solutions, and provid-
ing public education about safe drinking water. Field tests have dem-
onstrated the viability of an integrated arsenic-mitigation program that
includes external development partners; the government of Bangladesh;
electronic media; civil society; nongovernmental organizations (NGOs);
and schools that recognize and accept the imperative of producing,
deploying, and using SONO filters to increase access to safe water and
thus improve public health and nutrition.

2.2 ENGINEERING PROJECTS IN
INTERNATIONAL EMERGENCIES

Christopher Seremet, technical advisor, Water Supply and Sanita-
tion, Catholic Relief Services, focused his remarks on the constraints

Copyright © National Academy of Sciences. All rights reserved.
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facing engineers working in international emergencies, which require
an immediate response, to either mitigate or prevent catastrophe. Some
emergencies, such as earthquakes and industrial accidents, have a very
quick onset. Others, such as droughts, develop over a period of time.
In either case, however, an intolerable situation demands an emergency
response.

In emergency situations, con-
straints over human rights and social
justice affect technological deci-

“[IInternational emergencies
often involve life or death situ-

Ty sions, he said, and engineers must
whelming for a young engineer. be prepared to operate beyond their
.. . Information comes in normal comfort zone. They will be
slowly, critical decisions have forced to deal with situations for

to be made immediately. . . .
You're out of your zone from a
traditional engineering stand-

which traditional educational pro-
grams have not prepared them, he

point. . . ” said, and they must put aside delib-
erate, thorough processes of data
Christopher Seremet, collection, analysis, and planning

CatholiciRellef Services and identify problems and formu-

late solutions quickly, often during
the initial visit to the site. These
constraints raise substantial concerns, he said, particularly for inexpe-
rienced engineers.

Decisions made under these circumstances, which can have life-
or-death implications, may have to be based on inadequate informa-
tion, rapidly changing conditions, and a very slow rebuilding process.
Such situations call for empathy and other “people skills” as much as,
or perhaps even more than, engineering skills. It might even be diffi-
cult to identify an effective engineering solution. War or civil conflicts,
which arouse anger, suspicion, and distrust, pose additional challenges.
There may also be issues of corruption and misuse (stolen equipment
or money; bribery), and, in some cases, emergency response personnel
have even been subject to violence.

On a more personal level, engineers must consider the potentially high
costs to themselves of undertaking an emergency relief assignment—in
terms of prior commitments, long-term career goals, and other factors.

Copyright © National Academy of Sciences. All rights reserved.
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2.3 ADDRESSING THE SUSTAINABILITY CHALLENGE

In her talk, Anu Ramaswami, Department of Civil Engineering,
University of Colorado, Denver, laid out some broad-based principles
for learning to address the challenge of sustainability in responding to
chronic, rather than emergency, problems. One principle for addressing
the issues raised in this workshop is: “Develop and apply engineering
solutions, while being cognizant of local geography, aspirations, and
cultures.” Dr. Ramaswami focused on “how to do that, how to do it as
an outsider, and how to teach engineers and engineering students to be
able to do it.”

She recommended that three questions be asked when this kind of
project is undertaken: Who owns the project or sets the agenda? Whose
knowledge counts in the design? Who benefits? As she explained, proj-
ect selection may be under the control of particular stakeholders, even
though others may have claims that are just as strong, or even stronger.
The answer to the question of who owns the project or sets the agenda
will, of course, affect the answers to the next two questions.

In answering the second and third questions, she reminded listen-
ers, unless local knowledge is taken into account, the outcome is not
likely to be sustainable. Even if a project has an appropriate goal, one
may look back and find that the intended beneficiaries had not been
served.

She concluded by noting that what is needed in engineering edu-
cation is an integration of expertise and techniques from the social
sciences so that engineering projects are better defined. Specifically,
engineering can take from the social sciences the understanding of com-
munity-based, participatory research. Planners must ask the important
questions, “Who is the project for? Whose knowledge counts? Who
takes part in ... problem definition, data collection, interpretation, and
analysis? Who takes action? Who owns the project? And how are the
results assimilated?”

2.4 PANEL DISCUSSION

The panel then identified issues for discussion based on the pre-
sentations. George Bugliarello, Polytechnic Institute of New York Uni-
versity, pointed out that all three presentations had shown that the
problems facing engineers are as much social as technical. The situation
in Bangladesh demonstrated first how poverty creates disease and social

Copyright © National Academy of Sciences. All rights reserved.
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stigma, which, in turn, increase poverty, and second that scientific and
technological solutions to problems require an organizational response
to succeed. The second talk, on engineering in a crisis, he said, posed
challenges to engineering education, such as how we can prepare stu-
dents to act in crisis situations where quick decisions are necessary.
The talk on addressing chronic, long-standing challenges showed the
importance of honoring general principles to ensure that relevant social
groups are included in setting the agenda.

Deborah Goodings, University of Maryland, focused her remarks on
the desire of engineers and engineering students to be doing, and not
just talking. Given the difficulties the speakers had identified, she asked
for their recommendations for promoting the effective involvement of
engineers and engineering students in local community and international
development projects and for broadening engineering education to
address the complex problems these projects and circumstances raise.

2.5 GENERAL DISCUSSION

In the general discussion that followed, attendees identified a num-
ber of important issues. Richard Anderson of SOMAT Engineering,
Inc., pointed out that planners should take into consideration what the
“added value” is, and for whom, when engineering students from the
United States or other developed countries undertake projects in devel-
oping countries. Legitimizing these efforts requires measuring posi-
tive results—for student participants and for the community. Rebekah
Green, Western Washington University, said that measuring positive
results must also include what happens in the future. Are engineering
solutions sustainable in the long term?

NAE member Alice Agogino, University of California at Berkeley,
noted that the deep tube wells in Bangladesh, which had been dug to
provide abundant drinking water to large numbers of people, had unex-
pectedly caused the arsenic problem, demonstrating the need for whole
systems analysis in deciding whether to implement an engineering solu-
tion to a problem. Systems analysis, she said, can help engineers avoid,
or at least minimize, negative consequences from their interventions.
In response, Dr. Barkat pointed out the difficulty of isolating a single
source for the problem of arsenic in the water. He emphasized the need
for better systems-oriented education to enable engineers to at least
recognize, if not address, the complexities of such problems.

David Crocker, Institute for Philosophy and Public Policy, Uni-

Copyright © National Academy of Sciences. All rights reserved.
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versity of Maryland, College Park, noted that engineers must wrestle
with underlying ethical questions, such as who should own a project,
whose knowledge should count, and who should benefit. For example,
if a solution will benefit males but not females, how should an outsider
proceed? What are the responsibilities of each party? In response, Anu
Ramaswami explained that NGOs are developing codes of ethics that
might help answer questions about responsibility. She suggested that
end-point assessments include community development as well as tech-
nical criteria.

Moderator Hatch ended the session by repeating that engineering
in context requires attention to a great many factors: “technical, envi-
ronmental, social, political, cultural, ethical, and you could probably
add a whole bunch of others.” Unless all of these factors are taken into
account, engineering efforts will fail, he said. He then asked that aca-
demics help practicing engineers to succeed. He pointed out how few
practicing engineers had attended this meeting and recommended that
greater efforts be made to engage them in these kinds of discussions.

Copyright © National Academy of Sciences. All rights reserved.
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Session II:
Engineering, Ethics, and Society

The purpose of this session was to explore interfaces between engi-
neering, ethics, and practice in circumstances of conflict, poverty, or
emergency:

Do humanities and social sciences disciplines bear on problems for engineers

and engineering professions in such circumstances? Has the field of engineer-

ing ethics drawn adequately from this scholarship or the real exigencies of

engineering practice? Presenters were asked to “examine technical, politi-

cal, historical, environmental, economic, and cultural constraints that shape

outcomes.”

David Crocker, Institute for Philosophy and Public Policy, Univer-
sity of Maryland, College Park, moderated the session. The presenters
were Ronald Kline, professor, Science and Technology Studies, Cornell
University; Carl Mitcham, professor, Department of Philosophy, Colo-
rado School of Mines; and Wesley Shrum, professor, Department of
Sociology, Louisiana State University. Discussants were Priscilla Nelson,
provost and vice president for academic affairs, New Jersey Institute of
Technology, and Donna Riley, professor, Picker Engineering Program,
Smith College.

3.1 INTEGRATING MACRO-ETHICS AND MICRO-ETHICS

Ron Kline, Cornell University, kicked off the session with a talk on
the use of case studies to teach engineering ethics and suggestions for
how general social concerns about technology (often called “macro-
ethics”) can be integrated into the agent-centered approach (“micro-
ethics”). He noted that the purpose of using case studies is to place
students in decision-making roles that resemble those faced on the job.

11
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Case studies can have many different characteristics, he said. They may
be historical or hypothetical, provide positive or negative role models,
provide a focus on everyday or rare events, or on individual or organi-
zational actions. They may require prospective or retrospective analysis,
describe problems of conflicting values or “where to draw the line,” be
very sketchy or very intensively described, or focus on an issue of profes-
sional conduct or of technology and society. But very often they reduce
complexity to an individual choice rather than requiring an analysis of
“interactions between individual actions and organizational responsibili-
ties,” including public policy. He noted that in the workplace engineers
do the research on a case themselves and write their own case studies,
of a sort, in the process of making decisions. Thus he suggested that
engineering students might learn more by creating their own case studies
as they may have to do eventually in their jobs.

He acknowledged that many case studies could be used to high-
light issues of collective responsibility in major social systems, which
necessarily include scientific and technological components, such as
the classic case of the investigation into the crash of a DC-10 in Paris in
1974. Cases illustrating the involvement of international corporations,
unions, airports, and government agencies would lead to more explor-
ing of such issues, but most cases have been boiled down to individual
decisions. An integrated approach that includes macro-ethics would
also have examined actions of and interactions between engineering
professional societies, legislative and executive government agencies,
and corporations and unions, including designated engineering rep-
resentatives nominated by manufacturers and trained by the Federal
Aviation Administration.

Dr. Kline suggested that investigations of engineering design cases
involving environmental issues naturally include widespread social con-
cerns. He is currently looking into using the Lake Source Cooling Project
at Cornell University (an environmentally friendly redesign of Cornell’s
chilled water system, eliminating refrigeration and its associated energy
use) as a teaching example.

3.2 HUMANITARIAN ENGINEERING

Carl Mitcham, Department of Philosophy, Colorado School of
Mines, began by noting that involvement of the humanities and social
sciences in engineering ethics and practice has been attenuated, partly,
he believes, because those disciplines do not yet have a significant body
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of scholarship bridging theories and outcomes from which engineering
can draw, though they do have things to contribute. Historically, he
said, engineering as a profession has been influenced more by external
rather than internal values. In 1828, English railway engineer and writer
Thomas Tredgold said, “Engineering is the art of directing the great
sources of power in nature for the use and convenience of man.” Today,
the emphasis has changed from “use and convenience” to “public safety,
health, and welfare,” but these are the definitions of non-engineers, he
said.

Humanitarian engineering involves critical reflection on public
safety, health, and welfare, and so engineering and humanitarianism
have parallel histories and parallel interests. Their joint history can
be traced back from nursing and

the Re‘d Cr‘oss in'the mid-lSQOs, “[T]he current code of profes-
to engineering relief work durmg sional conduct of most engi-
World War I, the many interna- neering societies emphasizes
tional institutions during World - - public safety, health, and

welfare. But what are public
safety, health, and welfare?
Engineers don’t study that.”

War II that have since incorporated
engineering activities, and indi-
vidual engineers with distinguished
records of humanitarian work. A Carl Mitcham,

reflection of this progression is the Colorado School of Mines
establishment of Engineers Without
Borders in the 1990s. In academia,
Dr. Mitcham noted, courses in humanitarian engineering and engineer-
ing and sustainable community development were taught on his own
campus and elsewhere.

Dr. Mitcham ended his presentation with challenges to engineers:

e Engineering practice makes assumptions about the beneficence
of engineering that deserve critical examination—to which the
humanitarian movement can contribute.

e Engineers can make crucial contributions to humanitarian relief
efforts—especially if they are self-critical about what it means to
be an engineer.

e The humanitarian engineering possibility may be able to help
address the pipeline problems.

e Humanitarian engineering is simply one of many efforts to
broaden and transform engineering.
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He ended with a quote from The Engineer of 2020: Visions of Engi-
neering in the New Century (National Academy of Engineering, 2004)!:
“We aspire to a future where engineers are prepared to adapt to changes
in global forces and trends and to ethically assist the world in creating
a balance in the standards of living for developing and developed coun-
tries alike.”

3.3 REAL-WORLD ETHICAL DEBATES

Wesley Shrum, Louisiana State University, began by acknowledging
that scholars in science and technology studies (STS) have been reluc-
tant to engage in ethical debates except in hypothetical contexts. He
paid tribute to the commitment of engineers to examining and analyzing
the infrastructure failures during Hurricane Katrina in New Orleans,
even as the rebuilding began. Five major teams, funded by a variety of
sources, were actively involved, some collecting data and some reviewing
records of the events.

Dr. Shrum himself was a member of a team, but he resigned to pur-
sue his work in sociology from a more neutral position. His research—
analyses of interviews with the engineers involved on the panels—is
expected to take 10 years. He pointed out that the teams have become
mired in controversy and accusations, for instance, of cover-ups or mal-
feasance; that teams have merged and separated; and that suspicions
and tensions, charges and countercharges have arisen. In addition, each
group has struggled to agree on what to say, when to say it, and to whom
and by whom it should be said. These are the kinds of questions, he
said, that STS should be addressing and that STS scholars should assist
practitioners to address.

On another level, accusations of malfeasance against one team
resulted in the establishment of a committee by the American Society
of Civil Engineers to address issues related to the process, funding, com-
munication to the public, and conflicts of interest related to engineering
reviews. As secretary of the Society for Social Studies of Science (4S),
Dr. Shrum believes that these issues too should be addressed by STS
scholars. For example, 4S should take positions based on the results of
research by its scholars on who should be members of technical com-
mittees and on when and how and what they should communicate to

National Academy of Engineering, 2004, The Engineer of 2020: Visions of Engineering in the
New Century, The National Academies Press, Washington, DC.
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the public; 4S should also address conflicts of interest on engineering
review committees.

3.4 PANEL DISCUSSIONS

Priscilla Nelson, New Jersey Institute of Technology, drew on her
own work in rapid-response engineering and on the development of
linkages between the National Science Foundation Directorate for Engi-
neering and the Directorate on Social, Behavioral, and Economic Sci-
ences. She argued that integrating engineering and social sciences is
critical to the future of engineering. The profession must have the ethi-
cal right to learn from disasters and other rare but anticipated events,
she said. With that ability, the engineering profession could move from
a data-poor state to a data-rich state. It could plan for postmortems
and develop the data resources necessary to validate simulations that
are now limited to hypothetical and speculative results that are open
to challenge. She argued that case-based learning should be integrated
throughout the engineering curriculum to ensure that young engineers
are sensitive to the problems entailed in mega-scale projects. She said
students should be recruited with the expectation of becoming practi-
tioners of “a profession of integrated solutions.”

Dr. Shrum interjected that risk is central to the future of engineer-
ing, which means that the role of
insurance and cultural perceptions
must also be integrated into engi-

“As educators | think we need
to challenge students of engi-

neering education. neering ethics at the level of
The other discussant, Donna problem definition; we need to

Riley of Smith College, addressed challenge them to think criti-

essential prerequisites for engineers cally about engineering as well

as at the same time they think

working toward social justice. As » = S S
critically within engineering.

an engineering educator, she said
that students would have to let go Donna Riley, Smith College
of their “absolute faith in engineer-
ing analysis as objective truth” and
pay much more attention to context. In a challenge to the audience,
she asked that everyone consider whether sociologist Robert Zussman
was correct in his belief that engineers were taught not to question the
motives or incentives of others, but to accept them and proceed to cal-
culate the means of achieving them. If this is so, Zussman concluded,
engineering is not a profession.

Copyright © National Academy of Sciences. All rights reserved.



Engineering, Social Justice, and Sustainable Community Development: Summary of a Workshop

16 ENGINEERING, SOCIAL JUSTICE, AND SUSTAINABLE DEVELOPMENT

Dr. Riley argued that for engineers to be professionals, and to be
considered as such, they must exercise individual autonomy and col-
lective responsibility in working for social justice. She acknowledged,
however, that exercising that responsibility would be difficult because
engineers are not autonomous. Instead, she said, they are in “social
captivity” insofar as they work in non-executive capacities for large
corporate or government institutions. For the work of engineers to
advance social justice, she said, they must be aware of the particular
circumstances of each project, including the historical context, negative
impacts of globalization, racism, classism, and sexism.

3.5 GENERAL DISCUSSION

Jonathan Herz, an architect in the U.S. General Services Adminis-
tration, opened the discussion by restating that engineers have a respon-
sibility for defining problems when environmental or human stakes
are high and correcting the negative unintended consequences of past
engineering mistakes. Aarne Vesilind, retired professor of civil engineer-
ing, Bucknell University, pointed out that “real life” requires engineers
to extract significant information from obscure situations. However, he
said, engineering students are not accustomed to, and sometimes even
resent, being presented with problems that simulate such contexts.
Providing information of varying degrees of relevance might improve
engineers’ ability to identify or extract important or missing information
in engineering analyses.

NAE member Alice Agogino and Dr. Riley then mentioned the role
of feminist scholars who have raised questions about traditional power
hierarchies, even in classrooms. Engineering students are not taught to
consider that who poses a question (usually the more powerful party)
may shape that question in a way that predisposes the answer to be
most acceptable or helpful to the questioner. Feminist approaches to
pedagogy bring these questions out into the open. Even the power of the
teacher in the classroom has been questioned from this perspective. Dr.
Nelson then suggested that power and setting agendas for engineering
research, education, and practice might also be addressed in continuing
professional education.

Dr. Shrum’s decision to leave the Katrina study team was questioned
by a participant. He responded that his expertise is in documenting the
underlying social and organizational conditions of conflicts and their
role in engineering ethics, rather than in answering engineering ques-
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tions. In addition, he had concluded that his effectiveness depended on
his research subjects being confident of his neutrality.

CEES-AG member Caroline Whitbeck, retired professor in ethics,
Case Western Reserve University, and founder of the Online Ethics
Center, took issue with the argument that engineers are less self-directed
than physicians. In response, Dr. Mitcham argued that, although he
knew this idea was contentious, he thought everyone would agree that a
good deal could be learned from the humanitarian tradition that would
improve the engineering profession and engineering ethics.
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Panel on Early-Career Engineers

After lunch, Rebekah Green, Institute for Global and Commu-
nity Resilience, Western Washington University, and Daniele Lantagne,
Centers for Disease Control (CDC), addressed the group as members
of a panel moderated by Joseph Le Doux, Department of Biomedical
Engineering, Georgia Institute of Technology. Both women are junior,
or early-career, engineers who have worked on social justice and sus-
tainable community development. In their talks, they addressed the
following questions:

What led you to your career choices? How do you see them in relationship to

the goals of this meeting, to enhance engineering research and practice and

improve engineering education through attention to issues of engineering,
social justice, and sustainable community development?

4.1 “COMMUNITY ENGINEERING”

Dr. Green described the choices that led her to enter the field of
“disaster research,” which requires combining scientific, engineering,
and community knowledge. After earning an undergraduate degree in
civil engineering and several years working in a structural design firm,
Dr. Green decided to do graduate work in Cornell University’s Civil
Engineering Department. Her advisor allowed her to take courses in
anthropology and science and technology studies, stipulating that she
had to integrate the work into her dissertation research. She was able to
do this by specializing in disaster studies.

In the research for her dissertation, she examined perceptions of
seismic risk and building decisions in squatter settlements that com-
prise about 50 percent of the built environment in and around Istanbul,
Turkey. She found that perceptions of physical and social risk influenced

19
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building decisions. People in the settlements did not trust engineers
and insisted on constructing buildings without engineering assistance.
By working with a public education unit in Istanbul that included engi-
neers, construction workers, sociologists, and social workers, Dr. Green
developed a program to teach the public about good building to dimin-
ish seismic risk. Despite some negative reactions, the program has been
integrated into trade schools and the education ministry.

Dr. Green said other projects
she undertook in Central Asia
were not as successful, because the
stakeholders could not agree on
minimally acceptable risk. In all of

“l am perceived as something
that is not an engineer. I'm
working there as a disaster
researcher. . . . [My] engineer-

ing background is just sort of
this interesting personal history
... but | feel like more of an
engineer than ever because
I’'m actually working towards
innovating for the future which
is what engineers do”

Rebekah Green,

the projects, she said, “we weren’t
just debating technical details but
professional responsibility. It was
an attempt to ensure safety in an
area of extremely high uncertainty.
[TThe result was [not only a] com-
promise on technical details but
also a compromise on ethical prin-

Western Washington University ciples. . . . [However,] we all had

to agree that these guidelines were
better than nothing.” Understand-
ing the social context in which the construction would be done was
essential to ensuring that local construction companies and workers
would proceed in a safer fashion than they had previously, although
the new construction might not satisfy the standards taught to U.S.
engineers.

Dr. Green also described her work in post-Katrina New Orleans on
damage assessment and recovery plans for a low-income neighborhood.
Working with 80 students from Cornell, Columbia, and the University
of Illinois, Urbana, she helped develop a plan for the lower Ninth Ward
that was supported by the New Orleans City Council.

Afterward, when she began looking for an academic post, she found
that her priorities did not match those of traditional engineering depart-
ments, which considered sustainability and humanitarian work as com-
plementary, rather than essential, to their programs. She now teaches in
a program that trains urban planners, disaster mitigation specialists, and
emergency planners, but not engineers. Nevertheless, she believes that
as a “community engineer” her research and advice, although less valued
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by engineers and anthropologists, may make a significant contribution
to the creation of a just society.

4.2 ENVIRONMENTAL ENGINEERING

Ms. Lantagne, CDC, described environmental engineering as a criti-
cal component of public health. Her career began with her interest in
protecting rivers. With a bachelor’s degree from Massachusetts Institute
of Technology (MIT) in environmental engineering, she was able to
use her technical engineering skills to promote sustainable watershed
communities in Massachusetts. Her master’s degree, also from MIT,
focused on household water treatment and involved courses at the John
F. Kennedy School of Government (Kennedy School) at Harvard Uni-
versity. In her master’s thesis, an examination of trihalomethane levels
in a double-bucket filter system used in Haiti indicated that the system
was safe. She subsequently has received her qualification for professional
engineering in environmental engineering.

At CDC, she provides technical assistance to nongovernmental orga-
nizations (NGOs) working in developing countries to improve water
in many ways. In the past eight years, she has worked in more than 40
countries, sometimes involving a brief trip to a site, a chemical test, a
quick intervention, or consultation with follow-up from local stakehold-
ers. For instance, a small CDC team may help with water-quality testing,
or product development or selection, or government approvals. Ms.
Lantagne used the example of the importance of treatment of household
water. The lack of properly treated water, she said, contributes greatly to
the deaths of children under the age of five in many areas of the world.
We have the technologies to solve this problem, she said, but the dif-
ficulty is getting them to the people who need them.

It’s important, she noted, to recognize that people with different
roles describe the problem in different ways. Water must be safe to
drink in a user’s cup or hands. Just because it leaves a water-treatment
plant free of fecal coliform, which may be satisfactory to plant engi-
neers, is not sufficient to ensure its safety as drinking water. The same is
true of delivering water through a pipe. Ensuring the safety of drinking
water will require the political will and economic planning to improve
the water supply, water treatment, latrine building, and hand-washing
behaviors. Technological verification of water quality is necessary, but
much, much more is required for a program to be successful.

Ms. Lantagne argued that effective communication is essential to
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changing habitual behaviors. A suc-

“We asked a woman in a rural cessful project requires integrating

home to give us a glass of skills and knowledge from several

I 115 R A1 TIEle) o academic fields to implement and

pare it for a child and we test . .

that” monitor a sustainable system that
can be scaled to meet community

Daniele Lantagne, CDC needs. In Kenya, for example, local

companies prepare and bottle a
very low-cost chlorine solution dis-
tributed by an international NGO
marketed by radio, TV, and street theater. Midwives who use the solu-
tion recommend it to new mothers.

4.3 DISCUSSION

The discussion that followed was focused on identifying the compo-
nents of an engineering curriculum or activities that would encourage
students to develop a better understanding of ethical dimensions and
subtleties. As the two women had said, Ms. Lantagne’s undergradu-
ate schooling had included and encouraged both engineering content
and courses outside engineering that had contributed to her approach
to solving complex, poorly defined problems. Dr. Green’s schooling
had not included those “outside” influences. Nevertheless, Dr. Green
believes that considerations of sustainability are more encouraged today
than they were when she was a student.

Environmental engineer Jonathan Essoka, Environmental Protec-
tion Agency, Philadelphia, commented that attracting students from
diverse backgrounds to engineering could create a climate for more
diversity in engineering education. Ms. Lantagne agreed and pointed
out that the National Academy of Engineering website, EngineerGirl!,
which emphasizes that the purpose of engineering is to enable young
girls to become what they want to be—“whether that’s environmental
justice in the States or in developing countries or building a cool space-
ship, we need to do all of it,” sends a strong message about the potential
social and humanitarian benefits of engineering. Dr. Agogino added that
funding agencies should take the societal effects of proposed engineer-
ing research projects into consideration in their funding decisions.
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Session III:
Implications for Engineering Education

In this session, moderated by Woodie Flowers, National Academy
of Engineering (NAE) Member, Department of Mechanical Engineer-
ing, Massachusetts Institute of Technology, workshop participants were
asked to consider the previous discussions in the context of engineering
education:

Engineering educators and professional societies can promote attention to en-

gineering in circumstances of social conflict and environmental challenge, and

prepare students and members to address issues responsibly. What kinds of
challenges do such activities bring to engineering education? How are educa-

tional and professional programs responding? What structural, programmatic,
and/or curricular changes, if any, are underway? What alliances are needed?

The presenters were NAE member Linda Abriola, dean, School of
Engineering, Tufts University; Caroline Baillie, Department of Materials
Engineering and Engineering Education, Queens University, Canada;
and Kevin Passino, Department of Electrical and Computer Engineer-
ing, Ohio State University. Discussants were Richard Anderson, SOMAT
Engineering, Inc., and David Daniel, NAE member and president, Uni-
versity of Texas, Dallas.

In his introduction of the session, Dr. Flowers mentioned FIRST
(For Inspiration and Recognition of Science and Technology), an orga-
nization he works with that sponsors competitions in robotics for young
people. The underlying big idea of FIRST is “gracious professional-
ism,” he said, and the biggest award is for teamwork and professional
conduct.

23
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5.1 ENGINEERING PROGRAMS AT TUFTS UNIVERSITY

Kick-off speaker Linda Abriola presented an overview of Tufts pro-
grams, which promote “the education of engineers as active citizens
and innovative problem solvers,” and highlighted “common elements,
strengths, and challenges” of the educational models on which they are
based. The School of Engineering, in cooperation with the Tisch Col-
lege of Citizenship and Public Service and the Tufts Institute for the
Environment, uses “project-based service learning models” in its under-
graduate courses to encourage innovation, teamwork, cross-disciplinary
collaboration, and leadership. “Curricular models range from mentored
senior projects in sustainable design to a university-wide seminar in the
Institute of Global Leadership.”

Cross-school programs highlighting specific topics (e.g., water; or
systems, science, and society) encourage interdisciplinary collaborations
in graduate engineering education. These programs often include partic-
ipants from the social sciences and other science disciplines. Extracur-
ricular activities, which are strongly encouraged, include participation
in national organizations, such as Engineers Without Borders, and mem-
bership in Tufts outreach groups, such as NERD Girls' and STOMP
(Student Teacher Outreach Mentorship Program) of the Center for
Engineering Educational Outreach.

Dr. Abriola listed the following factors as important to the success
of these programs: institutional commitment; alignment of university
culture; supportive administrative infrastructure; individual leadership;
and assessment, feedback, and dissemination. These factors are also
highlighted in the university’s mission statements.

5.2 ENGINEERING WITH AN EYE TO SOCIAL JUSTICE

Caroline Baillie, Department of Materials Engineering and Engi-
neering Education, Queens University, Canada, focused on the charac-
teristics of programs that educate engineering students with an eye to
social justice. In her presentation, she (1) identified the main principles
of socially just engineering practice and (2) discussed the potential
of putting social justice at the center of engineering education and
practice. Both of these can show the way to transforming engineering
education.

1“Nerd” is a term often used to describe “eggheads,” or intellectually and technically astute
youngsters who are perceived, stereotypically, to lack social skills. See h#p://www.nerdgirls.org/
About.html.
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The first principle of socially just engineering practice, Dr. Baillie
said, is that engineering students must be educated to think critically
and to question perceived views; this principle is based on Paulo Friere’s
definition of critical thinking as the ability to “see the world as changing,
rather than as static,” a place where technological needs arise in “diverse
social, political, and economic contexts.” The next principle is recogniz-
ing that “in an academic context, stating opinions is less important than
taking positions.” Taking a position
requires understanding the frames
of reference and thinking through
the values at issue. Only then can
social justice, rather than charity,

“How do we get students to
move . . . out of their comfort
zones and actually critique the

become a consideration.

Dr. Baillie described sev-
eral methodological approaches
to helping students master these
skills: “threshold concepts, action
research, collaborative enquiry,
transformational learning, and phe-

positions that they have always
been told about from their par-
ents, from their schools, and
what they hear [in the media]?
That’s not an easy thing but it's
really critical.”

Caroline Baillie,
Queen’s University

nomenography.”? She and her col-
laborators have developed learning
modules combining various techni-
cal and social issues, such as thermodynamics and social justice (issues
related to continual growth and resource exploitation). A network
addressing these issues and questions can be accessed at esjp.wikispaces.
com.

5.3 EDUCATING VOLUNTEER ENGINEERS

Kevin Passino, Ohio State University, took a position in his talk—
that educating volunteer engineers is a university responsibility and that
fulfilling that responsibility requires several strategies: putting more
emphasis on ethics and professionalism in the curriculum; encourag-
ing hands-on volunteerism via student organizations; and promoting

2“Phenomenography is the empirical study of the differing ways in which people experience,
perceive, apprehend, understand, [and] conceptualize various phenomena in and aspects of the
world around us.” Researchers in phenomenography investigate and classify the different ways
people learn. See Ference Marton. 1994. Phenomenography. Pp. 44244429 in The International
Encyclopedia of Education, vol. 8, 2nd ed., edited by T. Husén and T. N. Postlethwaite. New
York: Pergamon Press. Available online at http.//www.ped.gu.se/biorn/phgraph/civil/main/1res.
appr.htiml.
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service learning through community-oriented design projects. However,
developing the academic infrastructures that can encourage and support
engineering volunteerism is a significant challenge.

In support of his position, Dr. Passino noted that the definition
of a profession always includes public service. This doesn’t mean that
every engineer has to satisfy this criterion, he said, but the profession as
a whole does. He then gave some examples of class assignments that
could “teach” ethics/professionalism, such as paper design projects that
must meet community design constraints or address global issues, and
research papers on relevant subjects, such as assessing corporate citizen-
ship programs, surveying engineering volunteerism projects, assessing
codes of ethics, and so on.

Dr. Passino then described ECOS (Engineers for Community
Service), a student-run organization at Ohio State that links students
with sponsors of local and international service projects that promote
professionalism.?

Finally, Dr. Passino argued for
an infrastructure that goes beyond
academia and involves professional

“Public service is a crucial part
of being a professional”

Kevin Passino, organizations and government, as

Ohio State University well as industry, where corporate
citizenship programs could have a
big impact.

5.4 PANEL DISCUSSION

In response to the talks in this session, Richard Anderson of SOMAT
Engineering, Inc. described what a few professional societies are doing
to encourage socially just and environmentally sensitive engineering,
as well as to promote professionalism and ethics. ABET* is working
with China to develop an engineering accreditation system, an ethical
obligation, he argued, to help developing nations. Dr. Anderson also
mentioned work by the American Association for Engineering Societies,
an umbrella organization that represents the United States in the World
Federation of Engineering Organizations, which has a committee on
capacity building.

*For more about the ECOS-sponsored activities, see ecos.osu.edu for project descriptions.

4ABET, Inc., the recognized accrediting agency for college and university programs in applied
science, computing, engineering, and technology, is a federation of 29 professional and technical
societies in these fields. See www.abet.org.
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Dr. Anderson then turned to issues raised in the presentation by Dr.
Green, the early-career engineer. He described the contentious issues in
post-Katrina New Orleans that arose when the recommendations of engi-
neering experts conflicted with community needs and desires, such as a
recommendation against rebuilding on a floodplain. He left the group
with this question: Is this an example of a conflict between professional
ethics and social justice? Can engineering education begin to examine
and analyze professional responsibility in light of such conflict?

The second discussant, David Daniel, NAE member and president,
University of Texas, Dallas, said that licensed professional engineers
had “built a box around themselves” by saying who can and cannot
be an engineer. On the one hand, this protects them from incompetent
engineering. On the other hand, it may prevent professional engineers
and engineering faculty from moving forward and from “intellectually
permeating out into some of the softer boundaries on the periphery of
the society.”

Dr. Daniel has argued that sup-
porting courses for master’s degrees

should not be taught in the college “I see . . . a lack of willingness

of engineering, a point of view that of a lot of faculty ... to expand

« 1Is” f hi 11 the size of this box that we call
appalls” many of his colleagues. engineering.

In addition, he said, although engi- '

neers can teach micro-ethics easily, David Daniel,

they lack the competence to teach University of Texas, Dallas

macro-ethics. Indeed, he remarked,
engineering students may regard
the entire subject of ethics skeptically, given what Daniel described as a
world around them that can at times appear alarmingly unethical.

To overcome that skepticism, Daniel suggested engineers should
organize to promote a Good Samaritan law to protect engineers who
come to the aid of people in a time of crisis. In support of this idea, he
described his experience as chair of the American Society of Civil Engi-
neers Hurricane Katrina external review panel. In his opinion, things
had gone wrong when the levees were built in New Orleans because the
focus of those promoting and implementing the project was on profit
rather than on social justice. Too little money was spent on flood protec-
tion to ensure safety and social justice, he said, and there was a general
unwillingness among those in a position to call the country’s attention
to the needs to spend political capital to change that. As a result, the
engineering of the levees was poor. However, it is too late to correct that
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situation. All that can be done in the near term is to focus on evacuation
plans, he said.

Dr. Daniel concluded with a reminder that the audience should
consider which aspects of ethics and social justice should be taught in
college classes and which should be taught in continuing education.
Given the time constraints in undergraduate engineering education, this
is an important issue.

5.5 GENERAL DISCUSSION

Eric Pappas, school of engineering at James Madison University,
noted that the communications and design program at his school is an
example of a program that crosses disciplinary boundaries. It includes
creative thinking, aesthetics, and ethics, among other topics.

The audience then turned quickly to an intense discussion of the
meaning of “social justice.” Some argued that social justice is a political
concept, others that it has religious connotations; some considered rela-
tive risk in relationship to social justice, arguing that the most vulnerable
among us are often exposed to disproportionately greater risk. Still oth-
ers said they considered ecological sustainability a social justice issue.
Many agreed that technical knowledge is essential to understanding the
social and ethical parameters of choices, whether the choices relate to
transportation or fisheries or any other social activity. Engineers, they
argued, should be involved in educating the public about engineering
and social justice issues, but they questioned whether their education
enabled them to assume that role (although one said that the Tufts
program was an exemplar of how this could be done). Participants dis-
agreed about how well engineering societies are educating the public,
and even about whether engineering societies should be speaking with
one voice about ethical matters.

The group also discussed whether engineering educators realize that
most students do not pursue academic careers and whether they should
be preparing students to deal with ethical issues that arise in non aca-
demic environments. Dr. Passino had the last word on this subject. Since
only about 15 percent of engineering undergraduates at Ohio State go
on to graduate school, he said, he designed a less theoretical course
that focuses on issues like safety and risk in manufacturing, a situation
to which many students will actually be exposed. He ended with a plea
for a grassroots push for strengthening corporate citizenship programs,
which could raise the status of the profession.
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Small Group Meetings

The workshop was designed to allow time for small group discus-
sions. Four small group meetings were held after Session III on the first
day and on the morning of the second day. The first two groups were
asked the same question: in regard to ethics, sustainability, and social
justice in the engineering profession, how do we get “there”? Group 1
approached the subject from the engineers’ perspective, and Group 2
approached it from social perspectives. Group 3 was asked to discuss
new approaches in engineering ethics research and education. These
groups were asked to use workshop presentations and discussions as a
basis for their deliberations. Group 4 discussed how the National Acad-
emy of Engineering (NAE) and professional engineering societies might
encourage efforts by engineers to promote social justice and sustainable
community development. Participants attended one of the four groups.
Afterward, rapporteurs for each group described highlights of their
discussions in a full plenary session.

The rapporteurs’ reports follow; for the names of group leaders,
see the agenda and the list of participants in Appendixes A and B. The
opinions in the following descriptions were expressed in one or more
of the discussions, but they are not consensus opinions nor are they the
opinions of the sponsors.

All groups agreed that the words “ethics,” “sustainability,” and
“social justice” are difficult to define, and much time was spent talking
about what they mean in an engineering context and how they should
be interpreted. Indeed, the issue of defining the terms of the workshop
took center stage, and each group attempted to come up with its own
definitions. Plenary discussions following the summaries by the rappor-
teurs revealed sharp differences in opinion about the concept of social
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justice and its implications, including its implications for engineering.
Despite these differences, one group put forth the following “declara-
tion for engineering:”

Engineers and engineering societies have a heritage of concern for
ethics and ethical issues. Yet in fulfilling its professional responsibilities,
engineering has for too long neglected questions about social justice and
sustainable community development. As in other professions, engineers
are obligated to serve the public interest. To honor this commitment to
public service, engineers should pay greater attention to social justice and
sustainable community development. In this way, engineering can take a
leadership role in developing a vision of a profession that provides inte-
grated solutions.

6.1 GROUP 1, ENGINEERS’ PERSPECTIVES

Karen Smilowitz, Northwestern University, rapporteur of Group 1,
first noted that the difficulty of defining terms, even among like-minded
people with common concerns, is indicative of their complexity. Group
1 ultimately decided that, for their purposes, getting to social justice
requires “achieving equality in human rights” and “equity in human
opportunity.” The group then moved on to a discussion of how to reach
that goal. They identified the following essential participants in that
effort: academia (at both the undergraduate and graduate levels), pro-
fessional organizations, industry, government (local, state, and federal),
and nongovernmental organizations (NGOs).

Group 1 discussed how engineers, engineering societies, and employ-
ers could identify pathways, solutions, and opportunities to promote
just and sustainable applications in

“[Y]ou don't just go into a com- engineering and societal systems.
munity and say, ‘Here’s the If engineers are engaged early in
solution, see you later, but the development of an engineer-

make sure that these are sus-
tainable solutions; this is one
of the keys to sustainability.”

ing solution to a problem, they can
do more than provide sound engi-
neering advice; they can question
Karen Smilowitz, whether social justice and sustain-
Northwestern University ability goals are also being met by
that particular project. They can
also propose sustainable solutions,
not just with a 12-month horizon, but with a 10- or 20-year horizon to
encompass the long-term social impacts of their work.
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Engineers should work with social scientists, group members said,
to ensure that they are really “listening” to the populations they intend
to serve. They have an opportunity and perhaps a responsibility to
engage “customers,” expand choices, and empower these customers,
as was done in the project in Kenya described in the panel on “early
career” engineers. This particular project was undertaken with the cul-
tural conditions and needs of the end users taken into account. Engi-
neers should also continually educate the populations affected by the
engineering solutions they provide. Performance and economic goals
should not be the only ones taken into account in determining the suc-
cess of a project—environmental, ecosystem, and social equity goals
should all be considered. Project designs should also include a com-
mitment to outcomes assessment and data gathering to determine the
effects on the population.

The group concluded that academia is not currently structured to
reward interdisciplinary work—which is crucial to developing curricula
and programs on ethics and social justice. The group suggested that the
tenure process and academic funding structures be altered to take into
account the importance of interdisciplinary efforts.

Another way to publicize and legitimize these efforts to traditional
practitioners of engineering is to encourage leading technical journals
to feature humanitarian work. Disseminating and publicizing the social
justice and sustainability aspects of engineering projects may also tap
into the enthusiasm of many students for making a difference and show
that there is a place for them to call “home” once they graduate. If the
market potential of “sustainable development” can be demonstrated,
this would tap into students’ entrepreneurial spirit. Universities must
take the lead in broadening the student knowledge base, giving them
multidisciplinary exposures, adjusting teaching techniques, and focusing
more on the humanitarian aspects of engineering solutions to problems.
Schools can also promote opportunities for students to work in the
real world with NGOs, the United Nations, and similar organizations
through summer- and semester-long cooperative learning programs.
The group also noted that engineering societies should lead the way
by adopting a coherent message and providing continuing education
opportunities.
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6.2 GROUP 2, SOCIAL PERSPECTIVES

Michael Loui, University of Illinois Urbana-Champaign, presented
the summary for Group 2, which discussed how engineering projects
(e.g., interstate highways that devastate minority communities in urban
areas, flood levees in New Orleans) can have unintended social conse-
quences. These negative consequences might be a function of engineers
operating far from decision makers and with “blinders” on in large
organizations such as the Army Corps of Engineers, the National Aero-
nautics and Space Administration, and others in the private sector, that
have been shown to ignore the social and, often, the environmental con-
sequences of their work. When faced with these problems, individual
engineers need and deserve assistance; professional societies should
assume responsibility for questioning the structure and functioning of
these large organizations.

Several members of Group 2 argued that engineers should feel com-
pelled to think about long-term consequences and sustainability. Even if
this is not an assigned part of their jobs, they should feel an individual
professional responsibility that is an integral aspect of who they are as
engineers. It is true that engineers often work under constraints set by
others, but they should also think about their tasks in a sociotechnical
context and focus on the ends as
well as the means to achieving their

“[Olften engineering work

is divorced from the social goal. .

context.” Along the same lines, the group
_ _ urged that, although engineers can-

Michael Lou, not take full responsibility for setting

University of lllinois,

Urbana-Champaign social goals, they and their societies

should strive to increase awareness
of these issues among engineers and
to develop a process of engagement
with clients, employers, and the public to discuss the implementation of
their work in a responsible way.

The ethos of the engineering profession should encourage engineers
to contribute to social justice and sustainability. This ethos should be so
intertwined with the profession that it becomes common for employers
to support efforts by their employees to undertake projects in pursuit of
these goals. Codes for the profession should recognize this obligation.

Engineers and engineering societies should engage in an intense
dialogue with scholars in the humanities and social sciences on how
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engineering can serve the cause of social justice. In turn, members of
those disciplines should engage with engineers to determine how they
can help them work toward these goals. Engineers should also engage in
a public conversation on social justice issues and ensure that representa-
tives of typically disadvantaged groups are involved.

6.3 GROUP 3, ETHICS EDUCATION

Bruce Seely, Michigan Technological University, spoke for the third
breakout group, which was asked to identify successful programs that
address social justice and sustainability issues. The group began by
praising many of the programs with which the workshop participants
were affiliated. They then identified other programs around the country
that focus on social justice, sustainability, and related topics. The more
important question, the group suggested, is whether these programs
have moved beyond individual initiatives to gain institutional support
and whether they can be reasonably exported and duplicated.

The question of “who should teach what” must be addressed when
an institution is considering whether, and how to incorporate social
justice and humanitarian concerns into the curriculum. Many engineer-
ing instructors are not well prepared to teach ethics in a substantive,
professional way, which raises an important question—should there be
new required courses, with the involvement of humanities and social
science faculty, or, perhaps, ethics material be integrated into courses
throughout the curriculum?

To define “ethics” in this context, the group decided they needed
more information. For instance, what is the appropriate level for class-
room discourse? Discussions could include meta-ethics (looking for
conceptual clarification); normative ethics (which, like practical, profes-
sional, and applied ethics, focuses on ethical implications of particular
problems); paramedic ethics (encouraging professionals to use rules of
thumb and standards of practice to address ethical issues); and even
pop ethics (online blogs by professionals and members of the public
who express their opinions on a wide variety of ethical issues in science
and engineering).

Understanding the distinctions among these approaches is crucial to
teaching ethics, they said. Teaching in context is an important aspect of
all successful engineering instruction, but teaching ethical engineering
“in context” will require adjusting materials and discussions to engineer-
ing students (e.g., students working in a lab) who may not recognize,
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or may even flatly deny, that there are ethical considerations in their
work.

The group then turned to a discussion of the purpose of introduc-
ing ethics in engineering education in the first place. Since many people
understand the term “ethical,” as in “ethical engineer,” to mean a person
who follows general moral precepts, some engineers may be uncomfort-
able with ethical precepts as a professional goal. Several group members
noted that introducing and improving ethical reasoning, particularly in
professional contexts, might be more easily accepted.

The concept of social justice, which addresses issues in social and
economic contexts, often includes “ethics” but is more political. Ulti-
mately, some argued, the common characteristic of sustainability and
social justice is “values,” which, perhaps, should be introduced to stu-
dents as a design parameter. Engineers should listen, rather than impose;
end the expert-user divide; and take into account local and indigenous
knowledge in making engineering decisions.

Successful programs in ethics bring critical thinking into the process
in a variety of ways, such as asking new and different kinds of questions.
Therefore, it is important to introduce a variety of perspectives on how
to address problems, from feminism to race and ethnic studies to post-
colonial studies, and so on.

Group 3 also took up some broad issues related to bringing ethics
into engineering education, such as reexamining structures in the curric-
ulum that lead students to feel “they must cheat to survive.” The group
considered whether the “first” engineering degree should be a six-year
master’s degree, that perhaps the four-year curriculum is too crowded
and too short for the complete development of engineering students.
They drew a distinction between training and education. Engineering
programs should ask themselves whether they are producing “techni-
cians” or “professional engineers.”

Finally, the group discussed how new media could be used in sophis-
ticated ways to transmit the codified information in engineering curri-
cula. This would leave more time for the discussion of issues of societal
and ethical importance. Given that there are few models to follow, the
best advice now, the group suggested, is to “do whatever you can make
work.”

In considering the role of the Center for Engineering, Ethics, and
Society (CEES), the group noted that it would be helpful to know how
deeply engaged the NAE membership is in these issues. How many
would be willing to participate in disseminating and supporting the
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ideas generated by CEES? Perhaps CEES could focus on developing
a portfolio of cases to assist engineering faculty, who often have very
limited preparation for teaching ethics. In addition, CEES could lead an
effort at the graduate level to ensure that potential new faculty members
are familiar with ethical materials and issues before they become instruc-
tors. CEES could also provide assistance in engaging social science and
humanities faculty.

Many in the group felt that there might be an emerging professional
identity for instructors who teach engineering ethics, which raises a
number of questions CEES might investigate. Is this a new branch of
engineering? If so, what should it be called and what would its cur-
riculum include? How would a major in this area affect a career? In an
educational environment that values publications, research, and grants,
how could the risks of someone getting “stuck” with no clear path to
tenure be mitigated?

The answers to these questions will not be the same for all schools.
Even at large research universities, where NSF efforts in grant making
have made some inroads in introducing ethics, there is still little toler-
ance for a career path based on ethics. Smaller schools, however, might
be more open to introducing new perspectives to their faculty. The
approach would vary, depending on the audience, as will the response.

6.4 GROUP 4, PROFESSIONAL SOCIETIES

Joe Herkert, Arizona State University, Polytechnic Campus, was the
rapporteur for Group 4, which focused on what NAE and other profes-
sional societies can do. The group suggested that NAE attempt to define
the meaning of “social justice” in the context of engineering and then
provide a voice for the profession with an appropriate message. The
American Association for Engineering Societies (AAES) and a number
of other societies have established forums on sustainability, and it would
be useful to expand on those efforts, with NAE presenting the idea to
their boards (based on the assumption that leadership must be engaged
before members are likely to become involved). NAE can, perhaps, use
the annual Convocation of Academic Engineering and Technical Societ-
ies to promote this idea.

To encourage changes in professional practices, societies must main-
tain a highly visible, continuing dialogue on these issues. Members of
Group 4 suggested that professional societies carefully develop overt
and covert messages on engineering, social justice, and sustainable com-
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munity development and related issues, such as diversity in engineering.
They could sponsor workshops in the corporate world, thus providing
venues for sharing best practices and discussing issues of engineering
and business ethics, and they could host meetings of business executives
to discuss the need for more diversity in engineering and engineering
leadership. In addition, professional societies should recognize exem-
plars with prominent conference sessions, awards, and prizes.

The group discussed how CEES could work with other engineering
organizations, such as AAES and the World Federation of Engineering
Organizations, to promote international cooperation on sustainability
and social justice, as well as a focus on ethical leadership and organiza-
tional ethics that go beyond legal requirements.

NAE and other professional organizations could promote career
opportunities provided by Engineers Without Borders and Engineers
for a Sustainable World. Engineering students, including women and
underrepresented minorities, are interested in the kinds of projects
undertaken by these organizations, as well as in combining entrepre-
neurship with social justice and humanitarian goals.

Many in the group argued that professional codes of ethics should
be reexamined and modified to encourage sustainability and social jus-
tice as professional goals. Codes of ethics might also be improved by
explicitly recognizing multiple-value perspectives and expanding the
self-policing efforts of engineering professions. Finally, the group noted
that ABET could elevate the importance of ethics and sustainability, cit-
ing the American Socieety of Civil Engineers “Red Book” as an example.
They also argued that more emphasis should be put on reviewing pro-
gram performance in ethics areas as rigorously as in technical areas and
suggested that ABET might revise its general criterion 3f: “Understand
professional and ethical issues” to include the phrase “including sustain-
ability and social justice.” Sustainability and social justice could become
standard parts of continuing education to raise their visibility in the
community of professional engineers.
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Roundtable Discussion:
The Intersection of Humanitarian Action,
Social Justice, and Sustainable
Community Development

In doing their work, engineers may face circumstances where issues
of social injustice or environmental vulnerabilities arise, and/or humani-
tarian actions have to be taken. The subject of the roundtable discus-
sion was how engineering and engineering ethics research, practice,
and education could be improved so engineers are better prepared to
deal with these circumstances. Presenters and discussants were asked to
consider the following questions: “What research and practical efforts
are needed? What sources of support for these efforts exist and can be
promoted?”

Sheila Jasanoff, Science and Technology Studies, Kennedy School,
Harvard University, moderated the session. Presenters were Carlos
Bertha, Department of Philosophy, U.S. Air Force Academy; Regina
Clewlow, founding director, Engineers for a Sustainable World (ESW),
and energy fellow and Ph.D. candidate, Massachusetts Institute of Tech-
nology (MIT); and Juan Lucena, Center for Engineering, Ethics, and
Society Advisory Group (CEES-AG) member, Liberal Arts and Interna-
tional Studies Division, Colorado School of Mines. The discussants were
Garrick Louis, Systems Engineering, University of Virginia; Bill Wallace,
Wallace Futures Group and Engineers Without Borders (EWB) Inter-
national; and Dennis Warner, senior technical advisor, Catholic Relief
Services.

7.1 THE TEACHING OF ENGINEERING ETHICS

In the first presentation, Carlos Bertha, Department of Philoso-
phy, U.S. Air Force Academy, addressed the question of who should
teach ethics and engineering ethics. He said he could draw on his
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philosophical training and his current career, as well as his training and
professional experience as a mechanical engineer in both design and
construction in civilian and military life here in the United States and,
most recently, in Afghanistan. He also noted that in talking about com-
munity sustainable development and social justice he could draw on his
experience as a member of the South Carolina National Guard and the
U.S. Northern Command whose Joint Support Group responded to
Hurricane Katrina.

Dr. Bertha focused on the teaching of engineering ethics education.
He noted that practicing engineers often criticize the philosophical
approach to teaching ethics for being too theoretical, while philosophers
often criticize applied courses as teaching compliance rather than eth-
ics. He suggested that a casuistical approach, a focus on ethical issues
in particular cases, would help improve engineering practice. He argued
that philosophers might contribute to engineering courses by providing
ethical analyses of cases being devel-
oped or used in engineering depart-
ments. Philosophers could teach
these course components or help

“[TIhey [students] need to
wrestle with the fact that there
are situations for which there

are no formulas and that the engineering. fE{CUItY teach them.
best you can do is put together A casuistical approach would
a cogent argument.” require that engineering students

recognize that no mathematical for-
mula can provide “the one” solu-
tion. However, the correct approach
is not “all subjective” either. It
entails arguing through the ethical
content of a specific case and identifying the morally relevant aspects
of the case. A provisional resolution might be developed, but it might
have to be changed later.

In his work in Afghanistan, Dr. Bertha said, it was important to guard
against paternalism, that is, assuming that the intervening party (in this
case, the engineer) knows how to solve the problem (and that the home
party wants to be passive). It was also important to guard against moral
relativism, for instance, a situation in which the intervening party may
condone bribery because it is common practice. Exchanges that educate
engineers about cultural differences would help them approach sustain-
able community development in foreign countries, such as Afghanistan,
more effectively, he said. He suggested forming multinational engineer-

Carlos Bertha,
U.S. Air Force Academy

Copyright © National Academy of Sciences. All rights reserved.



Engineering, Social Justice, and Sustainable Community Development: Summary of a Workshop

ROUNDTABLE DISCUSSION 39

ing and construction partnerships that include small business partners
in underdeveloped countries.

7.2 CURRICULUM-BASED SUSTAINABLE
DEVELOPMENT PROJECTS

Regina Clewlow is currently an energy fellow and Ph.D. candidate
in engineering management at MIT. She came to the program after
spending six years as founding director of ESW. Her classes now include
problems of social justice and engineering, management, and society,
called “complex engineering systems.” The nomenclature may reflect
an attempt by engineers to recognize the importance of including social
behavior in engineering studies; it also reflects a recognition of connec-
tions between engineering, society, public policy, and management.

ESW is a group that engages faculty and students in curriculum-
based sustainable development projects around the world and in the
United States. For example, the goal of a project might be to improve
access to clean water and sanitation, or, in the United States, it might
focus on sustainability challenges and promoting alternative energy. Ms.
Clewlow challenged her listeners to think about how engineering ethics
research and education can improve engineering projects in the contexts
of humanitarian crises and social and environmental issues.

ESW, she said, does this in a number of ways. It encourages its
campus chapters to link projects to students’ grades, which would
ensure that they would be attentive to discussions of humanitarian and
social justice issues. Plugging projects into the curriculum, she said,
also ensures that students will have some oversight, which is important
for their protection, as well as for more effective project outcomes.
Because projects often entail skills in numerous disciplines, they often
require a lead instructor and co-instructor. The most effective projects
are launched by universities with strong interdisciplinary programs.

Ms. Clewlow also explained the rationale for involving local part-
ners and undertaking projects that last for a substantial period of time
so that local priorities can be well understood and results can be sus-
tained by the communities served by projects. In closing, she reiterated
the need for engineering ethics research on effective ways for engi-
neers to engage in sustainable community development and the need
for practical resources for the engineering community that decides to
engage in such projects. Specific resources depend on project specifics,
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but all require adequate supervision and multidisciplinary and well-
experienced expertise.

7.3 INTEGRATING CRITERIA FOR CONSIDERING
HUMANITARIAN ASSISTANCE IN ENGINEERING
CURRICULA AND PROFESSIONAL CODES OF ETHICS

The third presentation, by Juan Lucena, CEES-AG member, Liberal
Arts and International Studies Division, Colorado School of Mines, was
on relationships between engineering and the historical, ideological, and
institutional dimensions of humanitarianism and sustainable community
development. Dr. Lucena proposed changes in curricula and codes of
ethics to prepare engineers to work in circumstances that involve human-
itarian and social issues. He contended that engineers must understand
how the social history and organizational contexts in which they operate
affect the choices they can make and the outcomes likely to come from
those choices, as well as how they affect the problem-solving approaches
with which they are familiar. Students must recognize that someone
with a desire to help often proceeds without questioning whether help
is wanted or thinking about how such well-intentioned “help” might
provoke a crisis. Based on historical frameworks for humanitarianism,
and even sustainable community development, a problematic status quo
may sometimes be left as is. For example, if the situation for the hungry
may become measurably better by using more environmentally benign
agricultural methods, but yet unjust power structures would also be
strengthened, it might be less destructive to leave the situation as it is.

Professor Lucena and his colleagues developed the following guide-
lines for deciding whether to provide humanitarian assistance:

Will the engineering work promote the good of all people?

How might this project protect and promote human rights?

Is the engineering solution likely to solve a humanitarian crisis?

Will the engineering intervention address fundamental human

needs?

Will it provide benefits for those who are presently underserved?

e Is the work more compatible with not-for-profit than for-profit
enterprises?

e What is the likelihood that the product, process, or system will

be sustainable?
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e Have the cultural exigencies of all stakeholders been taken into
account?

Successful humanitarian and
sustainable community develop- “Quite often the students and
ment, Dr. Lucena maintained, practicing engineers do not
requires attention to the social D el YLy 6 el

di . hat infl h make a difference when you
imensions that influence the suc- come with an imprint of the

cessful adoption of a technology; to [U.S.] Agency for International
community capabilities rather than Development or the World
deficiencies; to interrelationships Bank, and that makes a dif-

ference and creates a power

and interdependencies in communi- _
imbalance wherever you are

ties; and to the need for community

. . operating. ...”
ownership and buy-in.
These considerations could be Juan Lucena,
incorporated into traditional engi- Colorado School of Mines

neering ethics education and pro-
fessional codes, and the design-
ers of engineering design projects and service learning projects could
assess those projects according to these considerations. For example,
the National Society of Professional Engineers might develop a separate
code component for engineers working in these contexts. ABET could
develop a specific criterion for humanitarian engineering programs,
whereby students would be expected to demonstrate an ability to rec-
oghize community capabilities and worldviews different from their own.
Dr. Lucena suggested that employers of engineers in these contexts
could also include that criterion in hiring and decision making. Finally,
funding agencies might use such criteria in evaluating the projects they
support.

7.4 PANEL DISCUSSION

Garrick Louis, Systems Engineering Department, University of Vir-
ginia, opened the discussion with some basic questions about defining
“development” and “community.” For example, should we assume that
our hosts use the same definitions we use? He then raised the issue of
the distribution of risks and benefits and posed two further questions,
about “process” and “product.” Process, he said, is about motivation
and the need for the engineering intervention; about how the commu-
nity will be engaged; and about exit strategies. “Product” is about sus-
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tainable results and capacity building and expected research and educa-
tion products. Process and product need careful thought before people
engage in a community development activity, so that whatever is done is
acceptable and results can be sustained. Product in particular may have
a focus on capacity building, both in communities to be helped and in
the students who undertake the projects. For faculty, product may also
include the potential for publications and grants.

Dr. Louis noted that there are a variety of imperatives for outsiders
entering into communities. They may be responding to moral impera-
tives or to their interest in promoting new social or technical knowledge.
He argued that successful interventions require a focus on capacity
development, leaving communities with the capabilities to handle the
technical, social, and financial aspects associated with project assistance,
and even with the ability to teach other communities what they have
learned.

Bill Wallace, of Wallace Futures Group and EWB International,
stressed the urgency of addressing the problems facing the world
today—particularly in environmental problems. Sustainability is a mat-
ter of necessity, he said, as two recent books had made clear, High Noon:
20 Global Problems, 20 Years to Solve Them by J. F. Rischard (Basic
Books, 2003) and Capitalism as if the World Matters by J. Porritt (Earth-
scan, 2006). Dr. Wallace said he expected to take information criteria
and checklist items (particularly the need for collaboration and careful
listening) that had been presented during the workshop back to EWB
to use in planning future projects.

Before turning to the final discussant, session moderator Sheila
Jasanoff, Science and Technology Studies, Kennedy School, Harvard
University, noted that the effectiveness of aid in an emergency may
depend greatly on understanding the psychology and needs of the com-
munity. As an example, she cited the response of a fundamentalist mis-
sion to India that brought popular sweets to people in the aftermath of
a disaster. The recipients appreciated the gift, while ignoring the team
from Doctors Without Borders that was trying to meet their medical
needs but didn’t know how to engage their trust.

The final discussant, Dennis Warner, Senior Technical Advisor,
Catholic Relief Services, reviewed the strengths and weaknesses of engi-
neering approaches to humanitarian crises, focusing on why current
approaches, driven by market and commercial forces, pose challenges
to engineering professionalism. Mr. Warner proposed that a branch
of engineering be established, called “humanitarian engineering,” that
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would focus on engineering interventions to address injustices and
improve necessary services for people in need. He highlighted six areas
in which practices and guidelines toward this end might be improved:
university education, volunteer service, codes of ethics, legislation for
national service, private sector support, and media promotion.

7.5 GENERAL DISCUSSION AND WRAP-UP

In the general discussion at the end of the meeting, participants
invited each other to get acquainted with resources that they believed
would be helpful in enhancing engineering for social justice and sustain-
able community development or in providing venues for publication
of their efforts and the results of relevant research. The philosophers
mentioned were Bernard Williams, Alisdair Maclntyre, and Annette
Baier. Among the resources were the Online Ethics Center at NAE
at onlineethics.org and the IEEE journal Technology and Society. Par-
ticipants emphasized new themes for teaching engineering ethics raised
in workshop presentations and discussion: taking a systems-oriented
approach that includes understanding its social dimensions, increasing
the use of critical thinking and the social sciences (especially science
and technology studies); and training in the development of empathy
and people skills and attentiveness to local knowledge. People reiter-
ated the need, strongly felt, to become partners with the communities
in which service would be offered and to examine cultural priorities
including systems of patronage and religious affiliation that could affect
understanding and reception of offers of assistance, and also encourage
positive social action. In closing, the session moderator pointed out that
these points raise further questions, leaving open-ended considerations
for continuing the conversation.
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Workshop Agenda

ENGINEERING, SOCIAL JUSTICE, AND SUSTAINABLE

COMMUNITY DEVELOPMENT

NAS BUILDING
2100 C STREET NW,
WASHINGTON, D.C.

OCTOBER 2, 2008

8:00 a.m. Continental Breakfast

8:30

8:30

8:45

9:00

Opening Session:

Moderator:

John Ahearne, Chair, NAE Center for Engineering, Ethics,
and Society (CEES) Advisory Group

Welcome—Charles M. Vest, NAE President

Laying the Groundwork—William A. Wulf, Past NAE
President, Distinguished Professor, University of Virginia

CEES Meeting Overview and Logistics
John Ahearne, Chair, CEES Advisory Group
Rachelle Hollander, Director, CEES

47
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9:15

11:00

11:15

APPENDIX A

Session I: Engineering and Special Vulnerabilities
Engineers and engineering organizations operate in
circumstances of crisis, ranging from conflict to disaster.
They operate where human rights problems are highly
visible, and where issues of sustainable community
development arise. This session reports perceptions about
the technical and social constraints and opportunities they
face, and whether and how aims for humanitarian action,
social justice, and sustainable community development can
be met.

Moderator:
Henry J. Hatch, NAE Member, Former Commander, U.S.
Army Corps of Engineers

Presenters:

Abul Barkat, Economics, University of Dhaka, Bangladesh

Abul Hussam, Chemistry, George Mason University,
and winner of the NAE Grainger Challenge Prize for
Sustainability

Christopher Seremet, Technical Advisor, Catholic Relief
Services

Anu Ramaswami, Civil Engineering, University of Colorado,
Denver

Discussants:

George Bugliarello, NAE Member, University Professor,
Polytechnic University

Deborah Goodings, Engineering and Public Policy,
University of Maryland, College Park

Break

Session II: Engineering, Ethics, and Society

This session explores the interface of engineering, ethics,
and practice. Do humanities and social sciences disciplines
bear on problems for engineers and engineering professions
in such circumstances? Has the field of engineering

ethics drawn adequately from this scholarship or the

real exigencies of engineering practice? This session will
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examine technical, political, historical, environmental,
economic, and cultural constraints that shape outcomes.

Moderator:
David Crocker, Institute for Philosophy and Public Policy,
University of Maryland, College Park

Presenters:
Ron Kline, Science and Technology Studies, Cornell
University

Carl Mitcham, Philosophy, Colorado School of Mines
Wesley Shrum, Sociology, Louisiana State University

Discussants:

Priscilla Nelson, Provost and Vice President for Academic
Affairs, New Jersey Institute of Technology

Donna Riley, Science and Environmental Policy,

Smith College

12:45 p.m.Lunch

1:45

Early Career Engineers Panel

What led you to your career choices? How do you see them
in relationship to the goals of this meeting, to enhance
engineering research and practice and improve engineering
education through attention to issues of engineering, social
justice, and sustainable community development?

Moderator:
Joseph Le Doux, Biomedical Engineering, Georgia Institute
of Technology

Panelists:

Rebekah Green, Institute for Global and Community
Resilience, Western Washington University

Daniele Lantagne, Centers for Disease Control and
Prevention
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2:30

3:45

4:00

5:30

APPENDIX A

Session III: Implications for Engineering Education
Engineering educators and professional societies can
promote attention to engineering in circumstances of

social conflict and environmental challenge, and prepare
students and members to address issues responsibly. What
kinds of challenges do such activities bring to engineering
education? How are educational and professional programs
responding? What structural, programmatic, and/or
curricular changes, if any, are underway? What alliances are
needed?

Moderator:
Woodie Flowers, NAE Member, Mechanical Engineering,
Massachusetts Institute of Technology

Presenters:

Linda Abriola, NAE Member, Dean, School of Engineering,
Tufts University

Caroline Baillie, Materials Engineering & Engineering
Education, Queens University, Canada

Kevin Passino, Electrical and Computer Engineering, Ohio
State University

Discussants:

Richard Anderson, SOMAT Engineering, Inc.

David Daniel, NAE Member, President, University of
Texas, Dallas

Break

Small Group Sessions

Participants will deliberate on interventions and actions
to enable engineers and organizations to develop and
assess strategies for change as well as make proposals for
implementation.

Adjourn for the day
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OCTOBER 3, 2008

8:00 a.m.

8:30

9:30

11:00

1:00 p.7.

2:15

Continental Breakfast
Small Group Sessions II: Prepare for Plenary

Plenary

Presentation and discussion of the small group reports will
be followed by general discussion and suggestions for next
steps.

Roundtable: Addressing the Intersection of Humanitarian
Action, Social Justice, Sustainable Community Development
This roundtable will consider how engineering and
engineering ethics research, practice, and education might
better address the complex choices and cultural conflicts
facing engineering in these circumstances. What research
and practical efforts are needed? What sources of support
for these efforts exist and can be promoted?

Moderator:
Sheila Jasanoff, Kennedy School, Harvard University

Presenters:

Carlos Bertha, Philosophy, U.S. Air Force Academy

Regina Clewlow, Founding Director, Engineers for a
Sustainable World

Juan Lucena, Liberal Arts and International Studies,

Colorado School of Mines

Discussants:

Garrick Louis, Systems Engineering, University of Virginia

Bill Wallace, Wallace Futures Group and Engineers
Without Borders, International

Dennis Warner, Senior Technical Advisor, Catholic Relief
Services

Lunch, Informal Review of Results, and Next Steps

Workshop adjourns

Copyright © National Academy of Sciences. All rights reserved.



Engineering, Social Justice, and Sustainable Community Development: Summary of a Workshop

52

APPENDIX A
Small Group Sessions and Topics

Group 1: Engineering for Social Justice and Sustainable
Community Development—how to get there: engineers’
perspectives. This group will assess the first session,
identifying the main assumptions and findings, as well as
what was overlooked.

Group Leader:
Jimmy Smith, National Institute for Engineering Ethics,
Texas Tech University

Rapporteur:
Karen Smilowitz, Industrial Engineering and Management
Sciences, Northwestern University

Group 2: Engineering for Social Justice and Sustainable
Community Development—how to get there: social
perspectives. This group will assess the second session.

Group Leader:
Ed Harris, Philosophy, Texas A&M University

Rapporteur:
Michael Loui, ECE, University of Illinois,
Urbana-Champaign

Group 3: New approaches in engineering ethics research
and education. This group assesses session three.

Group Leader:
Keith Miller, EECS, University of Illinois, Springfield

Rapporteur:

Bruce Seely, Social Sciences, Michigan Technological
University
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Group 4: Roles for NAE and engineering societies.
Group Leader:
Alice Agogino, NAE Member, Mechanical Engineering,
University of California, Berkeley
Rapporteur:

Joseph Herkert, Technology and Ethics, Arizona State
University, Polytechnic Campus
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