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Mission of the NAE
• Advance the well-being of the nation by: 

1. promoting a vibrant engineering profession
2. marshalling the expertise and insights of 

eminent engineers to provide independent advice to the 
federal government on matters involving engineering 
and technology

The NAE is a service organization.



About the NAE
• Not a government org – we are 501 (c3) nonprofit, 35 staff
• 2300 Members (US), and 270 International Members
• First woman elected in 1965 (Lilian Gilbreth); second in 

1973.
25% of Members elected 2016-19 are women

• Lagging on membership of underrepresented minorities
7% of Members elected 2016-19 are minorities



About the NAE - continued

• 31% of our Members were born outside the US

26% for NAS

• 58% of “active” Members participated in NAE/NRC activities 
in 2018

• 50% of Members elected 2016-19 are from business
Challenge:  Engage business community



National Research Council (NASEM)
• Operating arm - to serve the government

• 1000+ employees

• Presidents of 3 Academies are Chairs/Vice Chairs

• 7 Divisions

• 80% funding from US government

• “Transformation” study + Strategic Planning



What is “engineering”
“A scientist studies what is, whereas an engineer creates
what never was.”  

~ Theodore von Kármán



What is “engineering”
“We use the term ‘engineering’ in a very broad sense to 
mean any engagement in a systematic practice of design
to achieve solutions to particular human problems.” 

~ A Framework for K-12 Science Education: Practices, 
Crosscutting Concepts, and Core Ideas (NASEM, 
2012; p. 11)



What is “engineering”
“Engineering is the act of creating artifacts, processes, 
or systems that advance technology and address human 
needs using principles of the sciences, mathematics, 
computing, and operations.” 

~ Suggestion of The Bridge (winter 2019)



What is “innovation”?
• More than a good idea
• More than solving existing (identified) problems
• More than just making money (e.g., in education)
• Affects the way we communicate/work/play/think
• Spurs R&D



“Creativity always comes as a surprise to 
us; therefore we can never count on it 
and we dare not believe in it until it has 
happened. Hence, the only way in which 
we can bring our creative resources fully 
into play is by misjudging the nature of 
the task ……. undemanding of the 
creativity than it will turn out to need.”

“The Gift of Doubt” by Malcolm Gadwell
Albert O. Hirschman, The New Yorker, June 24, 2013



NAE’s relevance to innovation?

• Get out of Washington - Listen

• Highlight/recognize engineering accomplishments (NSF study)

• Trace important patents/start-ups to financial support

• Recognize innovative engineers with membership in NAE



Relevant programs of the NAE

• Frontiers of Engineering (FOE)

• Grand Challenges

• Systems Focus

• EngineerGirl



US-FOE at Boeing factory 2019





Global Grand Challenges for Engineering

• ~ 5 relate to climate change
• ~ 5 relate to biomedical systems
• Leverage these & relate to innovation
• Grand Challenges Scholars Program



Grand Challenges Scholars Program (GCSP)
• Initiated by three universities in 2009
• Currently certificate programs at >80 

engineering schools globally

• Biennial summits – US, UK, China
→ International teams of students

GCSP Desired Competencies:
1. Talent (project)
2. Multidisciplinary (systems)
3. Business/Entrepreneurship
4. Multicultural awareness
5. Social awareness



Global Grand Challenges for Engineering
• “The Carbon Free Farm”, Jay Schmuecker, 

IEEE Spectrum, Nov 2019, p. 30



Systems
• Climate
• Health and well-being

• Energy and power

•Mobility (including transportation)
• Information management and security

• Complex machinery (e.g., airplane)

• Education



Engineer Girl (https://www.engineergirl.org)



Final thoughts on Innovation 

• If you’re comfortable, you’re not going fast 
enough. 



Final thoughts on Innovation 

• Change was realized by men and women who 
took the next step, not those who theorize 
about the 200th step.



Final thoughts on Innovation (and Research) 

• Not everything that can be counted counts, 
and not everything that counts can be 
counted. 


