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e mission of this lecture series is to foster an understanding for engineers and scientists on the
inclusive nature of their profession. e creation and proliferation of technologies needs to be
inclusive as it has effects on all of humankind, regardless of national boundaries, socio-economic
status, gender, race and ethnicity, or creed. e lectures will combine expertise in sociology, political
economics, philosophy of science, history, engineering, engineering education, participatory
research, development studies, sustainability, psychotherapy, policy studies, and epistemology. e
lectures will be relevant to all engineers practicing in all parts of the world. Although written for
practicing engineers and human resource trainers, it is expected that engineering, science and social
science faculty in universities will find these publications an invaluable resource for students in the
classroom and for further research. e goal of the series is to provide a platform for the publication
of important and sometimes controversial lectures which will encourage discussion, reflection and
further understanding.
e series editor will invite authors and encourage experts to recommend authors to write on a wide
array of topics, focusing on the cause and effect relationships between engineers and technology,
technologies and society and of society on technology and engineers. Topics will include, but are not
limited to the following general areas; History of Engineering, Politics and the Engineer, Economics
, Social Issues and Ethics, Women in Engineering, Creativity and Innovation, Knowledge Networks,
Styles of Organization, Environmental Issues, Appropriate Technology
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ABSTRACT
A response of the engineering profession to the challenges of security, poverty and underdevelop-
ment, environmental sustainability, and native cultures is described. Ethical codes, which govern
the behavior of engineers, are examined from a historical perspective linking the prevailing codes
to models of the natural world. A new ethical code based on a recently introduced model of
Nature as an integral community is provided and discussed. Applications of the new code are
described using a case study approach. With the ethical code based on an integral community in
place, new design algorithms are developed and also explored using case studies. Implications of
the proposed changes in ethics and design on engineering education are considered.

KEYWORDS
engineering ethics, models of the natural world, engineering design, engineering ed-
ucation
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Preface
I have been a professor for nearly 30 years and have taught thousands of students who have pursued
careers in engineering. Over the course of the last several decades, I have, as an engineer and an
engineering professor, struggled with issues related to the environmental and societal impacts
that technology has in the modern world. I have wondered what views of their responsibilities to
society and the natural world do students take with them after graduation? Have I given them
the tools to make their way in a world in which the natural world is under siege unlike any time
before? How will they respond to the poverty and the injustices which dominate so much of our
shrinking global society?

Over the course of my career, I have been a faculty member at colleges in the Deep South,
the Midwest, and now the Northeast, at large land grant institutions, elite military academies,
and small, predominantly liberal arts universities. I have also been a soldier during times of war.
Much has changed in engineering education since my formal schooling where we imagined the
engineering profession as value free. Today students do not let us get away with such a narrow
view of engineering as more and more of them bring to the classroom an awareness of the state
of the world’s ecosystem as well as poverty and underdevelopment throughout the world. We in
engineering can no longer pretend that such issues are for some other profession, not ours.

My sincere hope in writing the present work is to provide a mechanism whereby issues
related to the four great challenges that confront us today—security, poverty and underdevel-
opment, environmental sustainability, and impact upon native cultures—can be discussed in the
context of the engineering profession.

When I first wrote this work, I addressed the three challenges that were set out by the
Worldwatch Institute, namely security, poverty and underdevelopment, and environmnetal sus-
tainability. Over the course of the last decade, I have realized that the issues surrounding technol-
ogy and poverty/development are much more complex than I had first considered. It has become
clear to me that the manner in which engineering defined its role was very much linked to our
preference for a modern Western lifestyle. It has occurred to me that maybe not all cultures view
such a transformation as desirable or healthy. As a result I have included a fourth challenge, one
that focuses on the proper and desired goals for the engineering profession while considering the
impact on the indigenous peoples throughout the world, although herein the discussion is limited
to Native Americans.

George D. Catalano
August 2014
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