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Innovation is 
Interconnected in the 

Fourth Industrial 
Revolution



“Moore’s Law”- the Guiding Light of the 
Semiconductor Industry for Over 50 Years
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The Future of Moore’s Law is 
Design/Application Innovations 

(Source:  IMEC and https://semiengineering.com/transistor-options-beyond-3nm)

https://semiengineering.com/transistor-options-beyond-3nm/


The Future of Moore’s Law is 
Design/Application Innovations 

(SOURCE:  INTERNATIONAL ROADMAP FOR DEVICES AND SYSTEMS, 2017)



But, the Economics are Becoming More Challenging
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And… 

The Near term Challenges 
For Moore’s Law are 

Interdisciplinary in Nature

(Source:  International Roadmap for Devices and Systems, 2017)



Implications for 
Corporate Innovation



Yesterday’s Innovation Ecosystem
(Source:  Chesbrough, 2012)
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Today’s Innovation Ecosystem
(Source:  Chesbrough, 2012)
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Problems are Complex, and Industry is Taking a Multipronged Approach



Implications for Education



A  mindset of agile learning on the part of both company leaders and 

workers will be needed, starting with an ability to re-imagine the routines 

and limits of today’s jobs as part of a comprehensive workforce strategy 

for the Fourth Industrial Revolution.

-World Economic Forum Future of Jobs Survey, 2018



Skill Sets are Mismatched with Employer Needs
(SOURCE:  DELOITTE, SEMI- ISS 2018 CONFERENCE; NSF STROBE, NSF  2018 SURVEY OF EARNED DOCTORATES)



Skills needed From Future Employees

Employers are Expecting Multidisciplinary Capable Graduates



The Agile Learning Mindset- What Does This Mean? 
(Source:  Strobe- 2018 NSF review; Institute for the Future, 2017; 2016 NSF Survey of Earned Doctorates)

• Life Long Learning

• 85% of 2030 jobs that today’s learners will be doing in 2030 have not yet been invented

• Certificate programs, mini-degrees, apprenticeship programs needed to expeditiously learn new skills 

• Meaningful research experiences/internships at both the grad and undergrad levels

• Partnerships in both directions of the education value chain

• Much opportunity for University TAM Expansion with employer customized education (not training)

• K-12 outreach to increase STEM pipeline

• Interdisciplinary approaches between university colleges and departments

• Break down “Ivory Towers”

• Tenure requirements need to take into account performance to student outcomes

• <15% of Engineering PhD’s enter academia

• Significant student debt on graduation

Academia has an Opportunity to take a Leading Role in Ensuring that the 

Fourth Industrial Revolution does not Accelerate Income Inequality



Employer Retraining Strategies 



Employers/Trade Organizations Want to Partner with 
Academia on Education Initiatives

Opportunities Exist for University TAM Expansion



Diversity:  Call to Action
(Sources:  STROBE, 2018; Herring, 2009; Kochan, 2003 and the Harvard Business Review)

• Innovation is enhanced by diversity

• BUT:

• Discrimination takes the form of unconscious exclusion

• Test your extent of bias at https://implicit.harvard.edu/implicit/selectatest.html

• Harvard Business Review on promotable opportunities (https://hbr.org/2018/07/why-women-

volunteer-for-tasks-that-dont-lead-to-promotions)

• If you can’t find anyone with the right qualifications, you haven’t looked enough

• Starts in middle school (at latest)

• Outreach to K-12 is essential to improve pipeline of STEM students

• Diverse students have already endured 5+ years of discrimination before getting to college

Reject Exclusion and Provide “Employable Opportunities” for ALL students

https://implicit.harvard.edu/implicit/selectatest.html
https://hbr.org/2018/07/why-women-volunteer-for-tasks-that-dont-lead-to-promotions


Summary

• Innovation Challenges are multidisciplinary and complex

• Education must adapt curricula and tenure requirements to prepare students 

• Diversity drives improved outcomes 
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