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Why do a study?

* ERC program started in 1985, focus on promising new technologies
» ~70 ERCs have been funded, S3-5M/year for 10 years (unchanged)
¢ Flag5h|p program Of ENG An NSF Engineering Research Center:
. . A Complex, Interdependent System
* Innovation, economic development, »
educational excellence vinicend ﬂ Faalty, S
* Burdensome management & reporting B

* Many things have changed in 30 years... |
* What is most successful about the ERC program?

 What can be improved? D,
* Vision for the future of the ERC program? w \\j
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Questions for the committee

1.What models might most effectively enable breakthrough engineering research and
discoveries that require center-scale investment considering the convergence of physical
sciences, engineering and life sciences, and social sciences?

2.What educational models of center-based engineering research programs are best
suited to creating a more diverse, internationally aware, and flexible engineering talent
pool that is capable of addressing complex, real-world problems?

3.What academic-industry/practitioner partnership models might most effectively
promote advances in use-inspired basic and translational research, accelerate
technology commercialization, and strengthen the broader innovation ecosystem?

4 What metrics can be used to define successes and risks of such center programs?




Major finding: Context for the Vision

* Enormous opportunity
* Exponentially expanding knowledge in previously distinct fields
* Combined in new ways to create innovations of great value for society
 Example: Human Performance Enhancement (HPE)

* Convergent engineering
* Deeply collaborative, team-based engineering
* Defining and solving important, complex societal problems
* Combine disciplines, skills, and capabilities
* Using best team-research and value-creation practices




Major Recommendation:
Create Convergent
Engineering Research
Centers (CERC)

* Address grand-challenge-like problems
(instead of technology)

* NAE Grand Challenges
* Bill & Melinda Gates Foundation
* Millennium Project

e Alternate models: prize-based, Federal-state-local
partnerships

» Systematically adopt best practices for team-based
research and value creation
* Leverage research findings and industry practices

* Amplify collaboration and simplify reporting via
web-based collaboration platform

* Create handbook of best practices

— -

Imagé: National-Academies Press, Copyright
‘*__ e e . 2 = Lo
“2037-Ngtional Acadermy ofiSciences ===




Other recommendations

* Increased funding per center: either fewer
centers (if flat budget), more cost sharing, or

partnerships

e Metrics should track impact, not just outputs

* Current reporting emphasizes funding, students,
papers, patents (easy to count)

* Impact: placement of students in positions of
influence, evidence of center products being

widely used (hard to quantify)

* Reporting requirements should be minimal,
essential, and aligned with center milestones
and processes

60%
50%
40%
30%
20%
10%

0%

4;3% 48% ‘;a% :
o% 9 8% 9%

2016

$8,000,000
$7,000,000
$6,000,000

$5,000,000

$4,000,000

6%

% 4
n
8% Medium
Small
9,000,000

Large

zzzzzzzzzzzzzzzzz




Next step #1: Working group charged

e Gather input from ERC Program Managers, other
NSF center managers, other recent reports

* Analyze recommendations from report:
Difficulty of implementation vs. potential
benefit to program

* Prioritize report recommendations, in context
and comparison with other NSF center scale
programs (STC, MRSEC)

 Draft solicitation for future ENG center program




Next step #2: New solicitation
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