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Drivers for International Partnerships

» Strengthening our Technology Base
» Strengthening Research Programs
» Expanding opportunities for Graduates
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The Business Model

e What's in it for:
— The Students
— The Faculty
— The Institution (University/College/Department)
— Country/World

 What are the Costs
— To the student, the college, the university
— Are the benefits worth the costs?
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Factors Influencing the Engineering
Profession and Engineering Education

* Public Awareness of Engineering — What is Engineering to the
‘person on the street’?

 The US Economy - How does Engineering impact our Economy?

e Comparative Economies Worldwide — How does Engineering
impact the Global Economy?

e K-12 Education — Are we preparing the pipeline of future Engineers?
e Higher Education — What value-added are we providing?

e Research — Are we discovering new knowledge?

e Quality Perceptions Worldwide — What does ‘good’ mean?

* Engineering ‘Grand Challenges’ — Engineering problems of
worldwide importance
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| Status of Engineering and
Technology in the US

Rising Above the Gathering Storm
American Competitiveness Institute
The Engineer of 2020

Engineering Deans Institute
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Global Business Competitiveness
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$Billion, 2003

2.3
0.3 L
Other Asia

hilippines
0.1
Thailand
0.1 India 0.4 @ }
South Africa Australia

“ incluges Paland, Romania, Hungary, Ukraine, and Czech Republic
=+ Primarity o

=
Latin America

o (7 81 minus domestic demand for 1T sarvicos (4.4).
growan rate of 20% p.a.
55 articles: Gartner. IDC: Country gewemment Wek sites: Ministry of

i repa
Infermation Technolegy for varous countries,; Enterprse Irelane; HASSCOM. Mokinsey Gioal insttule analysis

Offshore Services Market, 2003, in $B

THE UNIVERSITY OF ARIZONA,




azengineering

50,000
@ 40,000 1

- . .

§ = China
S 30,000 - India
; Russia
g 20,000 A — Japan
@ —USs

& 10,000 -

(V]

0 T T T T T
2000 2010 2020 2030 2040 2050

Anticipated Growth in Emerging Markets (Goldman Sachs)

THE UNIVERSITY OF ARIZONA,

azengineering

K-12 Information

* How have we done nationally in Math and
Science Achievement?

* How do we compare to the rest of the world in
Math Science and Reading Achievement?
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Exhibit 2. 1996 Science NAEP,

Grade 4: Percentage of Students
Within Each Achievement Level

3.1% Advanced

Exhibit 4. 1996 Science NAEP,
Grade B: Percentage of Students
Within Each Achievement Level

Exhibit 6. 1996 Science NAEP,
Grade 12: Percentage of Students
Within Each Achievement Level
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Science Achievement has not Improved in the past 10 years
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Mathematics
Achievement has
Improved Modestly
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How do we Stand Worldwide?

* International Comparison of Math, Reading, and
Science Skills Among 15-Year-Olds

e More than 250,000 15-year old students from 41
countries participated in the assessment. The
countries included all major industrialized
nations (results for Britain were not available)
and 11 other nations that chose to participate.
The test scores are from 2003.
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K-12 Observations

* Modest (if any) improvements in Math and
Science at Grades 4, 8 and 12 in the US in the
last 10 years

* Our ‘peer group’ worldwide is:

— Reading: France and Denmark
— Math: Latvia, Russia, Spain and Portugal
— Science: Iceland, Slovakia, Russia
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Enrollments and degrees in
University
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Trends in US Engineering Schools

» Degrees in Engineering
* Enrollment in Engineering
 Diversity in Engineering
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Engineering Bachelor's Degrees
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Engineering Bachelor's Degrees
Gender and Foreign National Data
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Engineering Bachelor's Degrees
Ethnicity Data
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Engineering Master's Degrees
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Engineering Doctoral Degrees
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Engineering Doctoral Degrees

Gender and Foreign National Data
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Foreign National Full-Time Enrollments
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TABLE 3-2 Change in Applications, Admissions, and Enrollment of International Graduate Students,
2003-2005

Total Engmeermg  Life Sciences  Physical Sciences
Apphcations  =28% (-3%)  30%(-T%)  -M%(-1%) =26% (-3%)
Admissions —18% 4% —19%; -1%%
Enrallment % &% -10% 6%

NOTE: There have been large declines in applications and admissions anda maore moderate decrease in
enrollment. The admissions data for the 2005 academic vear are shown in parentheses.

SOURCES: H. Brown and M. Douls. Findings fram the 2005 CGS Inemarional Gradnate Survey [ Washmgton, DU Councl of
Graduate Schools, 2005 1. Brown, Cowncil of Gradwate Schools Finds Dechne m New Temational Graduate Stedent
Enroliment for the Thivd Consecuive Tear. Washmglon, DC: Counail of Graduate Schools, Nov. 4. 2004,

Decline in US Enrollment of International Graduate Students
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Engineering Study Trends in Other
Countries
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Undergraduate Degrees - Selected Countries
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Engineering, CS and IT Degrees Awarded in 2004
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Research Support Information
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“Quality” Assessments

* Inthe US
— National Research Council
— NSF Science and Engineering Expenditures
— US News and World Report
e Other Countries
— DAAD/CHE/DIE ZEIT (Germany)
— Macleans (Canada)
— The Guardian (UK)
* Worldwide
— Shanghai JiaoTong University
— The Times (London) Higher Education Supplement
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SJTU Top 20, 100, 500

Country Top 20

1 USA 17

2 UK 2

3 Japan 1

THE UNIVERSITY OF ARIZONA,
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Country Top 20 Top 100
1 USA 17 51
2 UK 2 11
4 Germany 7
3 Japan 1 5
5 Canada 4
6 France 4
7 Sweden 4
8 Switzerland 3
9 Netherlands 2
10 Australia 2
11 Italy 1
12 Israel 1
13 Denmark 1
14 Austria 1
15 Finland 1
16 Norway 1
17 Russia 1
THE UNIVERSITY OF ARIZONA,
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Country Top 20 Top 100 | Top 500*
1 USA 17 51 170
4 Germany 7 43
2 UK 2 11 42
3 Japan 1 5 36
5 Canada 4 23
1 Italy 1 23
6 France 4 22
19 China 16
10 Australia 2 14
9 Netherlands 2 12
7 Sweden 4 10
21 Spain 9
8 Switzerland 3 8
20 South Korea 8
12 Israel 1 7
18 Belgium 7
13 Denmark 1 5
14 Austria 1 5
15 Finland 1 5

*5 0r more
in Top 500
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SJTU Rankings
Region Top 20 Topl00 | Top 200 | Top 300 | Top 400 | Top 500
North and Latin America 17 55 101 138 164 200
Europe 2 37 79 125 171 209
Asia/Pacific 1 8 21 37 66 89
Africa 1 2 4
TOTAL 20 100 201 301 403 502
THE UNIVERSITY OF ARIZONA,
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Oxford University
Stanford University
Univ of Cal, Berkeley
Yale University

Calif Inst of Technology
Princeton University
Ecole Polytechnique
Duke University
London School of Econ
Imperial College London
Cornell University
Beijing University
Tokyo University

Univ of Cal, San Fran
University of Chicago
Melbourne University
Columbia University

The Top 20
SJTU RANKING

us 1 Harvard University us
us 2 Stanford University us
UK 3 Cambridge UK
UK 4 Univ California, Berkeley US
us 5 Mass. Inst of Technology US
us 6 Calif Inst. of Technology US
us 7 Princeton University us
us 8 Oxford University UK
us 9 Columbia University us
France 10 University of Chicago us
us 11 Yale University us
UK 12 Cornell University us
UK 13 Univ Cal, San Diego us
us 14 Tokyo University Japan
China 15 Univ of Pennsylvania us
Japan 16 Univ of Cal,, LA us
us 17 Univ of Cal, San Fran us
us 18 Univ of Wisc, Madison us
Australia 19 Univ of Mich, Ann Arbor  US
us 20 Univ of Wash, Seattle us

THE UNIVERSITY OF ARIZONA,

azengineering

The ‘World 200’

THES SJTU
us 54 90
UK 24 18
Germany 9 17
Japan 10 9
Canada 8 9
France 9 8
Netherland 10 7
Australia 17 6
Sweden 5 6
Italy 3 5
Belgium 3 4
Denmark 3 3
Israel 3 3
China 6 1
Austria 3 1
South Korea 3 1

THES
Finland
Russia
Singapore
Brazil
Mexico
Norway
Spain
Switzerland
Hong Kong
India
New Zealand
Ireland
Malaysia
Taiwan
Thailand
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Factors Influencing the C/B Ratio
for International Collaborations

» “Easy” Business case for EU/American
partnerships
— “Blue Chip” Investment
— Steady (modest?) payoff

» Business models for partnerships with
China/India more tenuous
— Higher Risk
— Higher Reward

« FOCUS. Do not try to partner with everyone.
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