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This | believe!

. This Is the most exciting era in science and
technology in human history.

. Globalization is here, and it presents great
opportunity to make the world better.

. Our students will have to solve huge global
problems.




The Most Exciting Era for

Science and Technology




What We See Today.

e EXxponential advances in:
— Knowledge
— Instrumentation
— Communication
— Computation

 These create huge possibilities.

« Students are crossing disciplinary boundaries
In unprecedented ways.




Engineering Frontiers of this
Exciting Era

4 )

Macro
Energy
Environment
Manufacturing
Communications

Logistics
g /




Engineering Frontiers

4 )

Macro
Energy
Environment
Manufacturing
Communications

K / K Logistics /

Smaller and Smaller
Faster and Faster
More and More Complex




Engineering Frontiers

4 )

Macro
Energy
Environment
Manufacturing
Communications

K Logistics /
Larger and Larger

More and More Complex
Great Societal Importance ’




Frontiers and Synergies
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Frontiers and Synergies

These engineering systems need
social science, management, and
humanities / communications.
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Frontiers and Synergies
Must be reflected in engineering education.
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GLOBALIZATION

Our Reality and Opportunity




Industry, R&D, and Innovation
are Migrating and Morphing.
Why?

Economics and Wage Rates

The Internet and World Wide Web

ax and Trade Policies

But also ...




Industry, R&D, and Innovation
are Migrating and Morphing.
Why?

Economics and Wage Rates

The Internet and World Wide Web

ax and Trade Policies

But also ... Speed and Complexity




Why Everyone is in a Hurry.




Just 15 Years Ago

No World Wide Web

No pervasive cell phones or wireless
No sequenced human genome

No carbon nanotubes

No dot-com phenomenon




What we produce Is changing.
(The Information Age)
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Population and development
are shifting rapidly.

Goldman Sachs analysts estimate that in
about a decade, 80% of the world’s middle-
Income consumers will live in nations
outside the currently industrialized world.




Add to all this Two Facts:

 People everywhere are smart and
capable.

* The Internet and World Wide Web are
democratizing forces.




And New Models Emerge:




For example:

Harry Chesbrough

(Harvard Business school)

e Open Innovation

— Companies today must integrate the best ideas,
no matter where they originate.
* In other countries
* In other companies or laboratories
* Even in competing organizations.

— New, dynamic business models are needed for an
open, connected world.
 Licensing
« Partnering
 Joint Venturing




Or

Sam Palmisano
(CEO, IBM)

 The Globally Integrated Enterprise
— Supercedes the multinational corporation

— Driven by globally shared technologies and
standards built on global IT

— Focus shifted from products to production

— New borderless strategy, management,
and operations for integrated production
and value delivery.




Life today isn’t simple.




Life today isn’t simple.

e Sony and Toshiba
Excel at Computer
Games

* IBM excels at
sophisticated chips.

IBM, Sony, and Toshiba
Develop “Cell”
Processors
In Austin, TX




Life today isn’t simple.

e Sony and Toshiba
Excel at Computer
Games

* IBM excels at
sophisticated chips.

IBM, Sony, and Toshiba
Develop “Cell”
Processors
In Austin, TX

Los Alamos orders
Largest Supercomputer
Based on these chips




Or Consider this Sad Challenge.
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The OPENNESS of
the Internet and Web
are positive forces of

Globalization

The Internet’s
design assumes
TRUST




Or Consider this Sad Challenge.

The OPENNESS of
the Internet and Web
are positive forces of

Globalization

The Internet’s It must now be
design assumes redesigned based
TRUST on SECURITY




The Global Grand Challenges




World Population is Growing.




World Population Estimates




The Developed World Is Aging.




Percent of Country Population over 65

The World's 25 Oldast Countries: 2000
Percent of populatlon 65 years and over)

United Kingdam
Forugal
Austria
Marway
switzerfand
Croatla

Latvia

Finland
Denmark
Serbla
Hungary
Estonla
slovenka
Lixembourg
Uikralne

Czech Republic

Sourca: L5 Census Buma, 20003,




The Demand for Energy Is
Growing, but Olil Supply Is

Dwindling.




Estimated Year of Peak World Ol
Production
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Opportunity and Responsibility

We must pre
engineering anc

nare our students for
Innovation to meet the

World’'s Fund

amental Challenges.

Opportunity abounds!

Environment / Sustainability
Food and Water
Energy

Health
Aging




What does all this demand of

Engineering Education?




When | started teaching in 1967,
our concerns were:

How to make the first year exciting,
How to communicate what engineers actually do,

How to develop an understanding of business
processes, and

How to get students to think about ethics and
social responsibility.




Today, In 2006, our concerns are:
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And to this we must add:

Nano-Bio-Info

Large Complex Systems

An entire new life-science base

Astounding computation and storage capabilities

Globalization

InnovationTeamwork across disciplines, fields, nations
and cultures

Experiential Learning: Conceive / Design / Implement /
Operate.

Entrepreneurship
Product Development and Manufacturing
Sustainable Development




Who should consider these iIssues:




Who should consider these iIssues:




And thanks to Continental AG,
they have.

Here Is what they have concluded:




The Global Engineer Must Be

Technically Adept .

Broadly
Knowledgeable

Innovative and
Entrepreneurial

Commercially Savvy

Multilingual
Culturally Aware

Able to Understand
World Markets

Professionally
Flexible and Mobile




This Is quite consistent with

other emerging views:




U.S. Goals for Graduates

Educating the Engineer of 2020, National
Academy of Engineering

echnically Proficient

Broadly Educated
Think of Themselves as Global Citizens

Can be Leaders in Business and Public
Service

Ethically Grounded




Chinese President’s Vision for

Scientists and Engineers
Hu Jintao, Address to CAS and CAE, June 5, 2006

Qualified in Both Ablility and Moral Integrity
Aspiration and Courage to Seek Truth

Competent in Precise and Scientific Thinking

Solid Professional Knowledge and
International Vision

Strong Team Spirit to Lead the Innovative
Team

Honest and Serious about Work




How are we doing?
Broadly speaking, | judge today’s graduates

Technically Adept Multilingual
(Except U.S.))

< Broadly

Knowledgeable Culturally Aware

< Able to Understand

Innovative and
World Markets

Entrepreneurial
(Especially U.S.)

Professionally

< Commercially Savvy Flexible and Mobile

(Probably)
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Important Pathways for

Engineering Students
(From the Global Engineering Study)

Creative International Experiences

Hands-On / Experiential Learning in Other Countries

Integrating Students into International Research

At Minimum, Simply Building Awareness of the
Global Dimension of Engineering Challenges.




Closing Comment




This | also believe!

Making universities and engineering
schools exciting, creative, adventurous,
rigorous, demanding, and empowering
milieus Is more important than specifying
curricular details.




Thank You,

and Good Luck!




