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• ‘Support Mechanisms’ for R&D in the US

• Federal Investment for ‘Basic Research’ (Discovery) at US Universities 

• Federal Investment for ‘Innovation Programs’ at US Universities 

• ‘Success Stories’ from Federally Funded Basic Research and Innovation 
Programs

• ‘Creating an Environment for Innovation’ (Design Thinking, Lean Startup 
Methodology)

• ‘Lessons Learned’: Accelerating Innovation

NOTE THERE ARE ADDITIONAL SLIDES (30 THRU 36) IN THE APPENDIX 



‘Discovery’ to “Innovation” 

Source: 
https://www.nsf.gov/statistics/fedfunds/glossary/def.htm
[accessed 2017 November]

What is Discovery (Basic/Fundamental)
Research?

In basic research the objective of the
sponsoring agency is to gain more complete
knowledge or understanding of the fundamental
aspects of phenomena and of observable facts,
without specific applications toward processes or
products in mind
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https://www.nsf.gov/statistics/fedfunds/glossary/def.htm


‘Discovery’ to “Innovation” 

*What is Innovation?

The design, invention, development and/or implementation of new or
altered products, services, processes, systems, organizational structures,
or business models for the purpose of creating new value for customers
and financial returns for the firm

**4 Types of Innovation/Innovation Matrix:

 Basic Research

 Breakthrough (bringing a new focus to the company/brand…)

 Sustaining (bringing a sense of newness)

• Disruptive (disrupts the industry…)

*Source:  Innovation Measurement.  A Report to the 
Secretary of Commerce,  January 2008
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**Source: “The 4 Types of Innovation and the Problems They 
Solve;” Greg Satell; https://hbr.org/2017/06/the-4-types-of-
innovation-and-the-problems-they-solve [accessed 2017 
November

https://hbr.org/2017/06/the-4-types-of-innovation-and-the-problems-they-solve
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Sources of Funding for Discovery & Innovation

Source: Errol Arkilic: Errol@m34capital.com
“Evidence Based Entrepreneurship: What’s Next” at the University of Southern California

mailto:Errol@m34capital.com


Information on a Select Federal Agency 
National Science Foundation (NSF): : https://www.nsf.gov/about/

An independent federal agency;

National Science Board

 Investments essentially in basic science and engineering and scientific
education*

Competitive grants

Funding source for approximately 25 percent of all federally
supported basic research*

Others: NRI initiative/BRAIN initiative/Combat Infectious Diseases

https://obamawhitehouse.archives.gov/blog/2011/08/03/supporting-president-s-national-robotics-initiative

https://obamawhitehouse.archives.gov/node/300741

*Source: Innovation Technology and Innovation Foundation 
(ITIF); https://itif.org/publications/2016/12/07/localizing-
economic-impact-research-and-development-policy-
proposals-trump [accessed 2017 October].

See Appendix for information 
on other agencies: NIH, DoD, DoE;
Slide # 30, 31 6

https://www.nsf.gov/about/
https://obamawhitehouse.archives.gov/blog/2011/08/03/supporting-president-s-national-robotics-initiative
https://obamawhitehouse.archives.gov/node/300741
https://itif.org/publications/2016/12/07/localizing-economic-impact-research-and-development-policy-proposals-trump


Sources for Funding Research in the United States

Source:  “Data check: U.S. government share of basic research funding falls below 50%,”  Jeffrey Mervis, March 9, 2017; Science.  
http://www.sciencemag.org/sites/default/files/styles/inline__699w__no_aspect/public/NIB_datacheck_DRUPAL.jpg?itok=DNo
q8taC [Downloaded October 20, 2017]; http://www.sciencemag.org/news/2017/03/data-check-us-government-share-basic-
research-funding-falls-below-50 [accessed 2017 October].

KEY TAKEAWAYS:
 Federal agencies 

provided less than ½ of 
US basic funding 
research in 2015

 US pharmaceutical 
behind increase in 
corporate basic research 

 Basic research ~ 1/6  of 
all R&D in 2015

 Applied research ~ 1/6 of 
all R&D

 Majority on 
Development
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http://www.sciencemag.org/sites/default/files/styles/inline__699w__no_aspect/public/NIB_datacheck_DRUPAL.jpg?itok=DNoq8taC
http://www.sciencemag.org/news/2017/03/data-check-us-government-share-basic-research-funding-falls-below-50


Sources for Funding Research in the United States

Source: R&D at Colleges & Universities; AAAS
https://mcmprodaaas.s3.amazonaws.com/s3fs-public/UniAgency.1.jpg?HsdyL5t3Gwt0RYQnovfHmqTy1U7KTUss
[Downloaded November 19, 2017]; http://www.aaas.org/page/rd-colleges-and-universities [accessed 2017 November]
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https://mcmprodaaas.s3.amazonaws.com/s3fs-public/UniAgency.1.jpg?HsdyL5t3Gwt0RYQnovfHmqTy1U7KTUss
http://www.aaas.org/page/rd-colleges-and-universities


Examples of ROI from 
Federal Agency Funded Projects

(Success Stories)
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Success Stories From Select Federal Agencies  
 Barcode scanners: https://www.nsf.gov/discoveries/disc_summ.jsp?cntn_id=100278

 Magnetic Resonance Imaging (MRI): https://nsf.gov/about/history/nifty50/mri.jsp

 Google: https://www.nsf.gov/discoveries/disc_summ.jsp?cntn_id=100660

 Global Positioning System (GPS): developed by DoD:
https://en.wikipedia.org/wiki/Global_Positioning_System

 Siri: a spin-out from the SRI International Artificial Intelligence Center, and is an offshoot
of the -DARPA-funded CALO project

 Gleevec (cancer drug):

https://www.nih.gov/sites/default/files/about-nih/impact/fighting-cancer-case-study.pdf
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https://www.nsf.gov/discoveries/disc_summ.jsp?cntn_id=100278
https://nsf.gov/about/history/nifty50/mri.jsp
https://www.nsf.gov/discoveries/disc_summ.jsp?cntn_id=100660
https://en.wikipedia.org/wiki/Global_Positioning_System
https://www.nih.gov/sites/default/files/about-nih/impact/fighting-cancer-case-study.pdf


Support for Basic Research: Lessons Learned
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 Basic Research – often misunderstood

 Long horizon

 Unknown rewards

 High costs

 Politically vulnerable?

 Others?

 Many American discoveries have resulted from federal funding (seed investment)

 Basic research offers an interesting opportunity for increased collaboration

 Ohio Third Frontier Initiative 

 Indiana Biosciences Research Institute



Innovation

THE LEAN STARTUP MOVEMENT? 
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Source: “Ideas Don’t Matter in Innovation & Entrepreneurship,” Alexander 
Osterwalder, November 13, 2017
https://media.licdn.com/mpr/mpr/AAIABADGAAAAAQAAAAAAAA2hAAAAJDlkMjI1Y
WUzLWZiZmUtNDFhMi1hMGY4LTQ5OGQ2NjU1ZDZjYw.jpg [accessed 2017 
November]; https://www.linkedin.com/pulse/ideas-dont-matter-innovation-
entrepreneurship-alexander-osterwalder/ [accessed 2017 November]

https://media.licdn.com/mpr/mpr/AAIABADGAAAAAQAAAAAAAA2hAAAAJDlkMjI1YWUzLWZiZmUtNDFhMi1hMGY4LTQ5OGQ2NjU1ZDZjYw.jpg
https://www.linkedin.com/pulse/ideas-dont-matter-innovation-entrepreneurship-alexander-osterwalder/


What is Lean Startup Methodology?    
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LSM favors: 

“Experimentation” over “elaborate planning”

“Customer feedback” over “intuition”

“Iterative design” over traditional “big design up 
front” development

*Source: Steve Blank; HBR, May 
2013



What is Lean Startup Methodology?    

 Lean Startup 
Methodology (LSM):

Validation Learning**
Business Model Canvas
Customer Discovery
Minimal Viable Product 

(MVP)
Pivot
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Source: Osterwalder, Pigneur & al. 2010
Business Model Alchemist -http://www.businessmodelalchemist.com/tools, CC 
BY-SA 1.0;; https://commons.wikimedia.org/w/index.php?curid=11892574
Downloaded October 18, 2017
**ELPP: Lean Startup Methodology for Enterprises, April 11, 2014; UC-Berkeley
https://ikhlaqsidhu.files.wordpress.com/2014/08/elpp-project-1-lean-startup-for-
enterprises-final-3.pdf [accessed 2017 October]

KEY TAKEAWAYS:
• USE BMC AS A LAB NOTEBOOK
• UNCOVER CUSTOMER PAIN POINTS
• TURN INITIAL HYPOTHESES INTO FACTS
• SEEK PRODUCT-MARKET FIT

https://commons.wikimedia.org/w/index.php?curid=11892574
https://ikhlaqsidhu.files.wordpress.com/2014/08/elpp-project-1-lean-startup-for-enterprises-final-3.pdf


Consequence of no Validated Learning

• “Faith-based” entrepreneurship versus “evidence-based” entrepreneurship*
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KEY TAKEAWAY: THEY ALL SCALED PREMATURELY 



Source: “Keep Your Eyes on the Prize,” Alexander Osterwalder, September 26, 2017
Strategyzer.com
https://static1.squarespace.com/static/51913f1ce4b07b22f5332872/t/59cb1e358a02c756008834f3/1506483787538/Strate
gyzer_Eyesontheprize?format=750w;  [Downloaded October 20, 2017]; http://blog.strategyzer.com/posts/2017/9/26/keep-
your-eyes-on-the-prize [accessed 2017 October]

Don’t Lose Sight of The Big Picture  During
the Customer Development Process!
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https://static1.squarespace.com/static/51913f1ce4b07b22f5332872/t/59cb1e358a02c756008834f3/1506483787538/Strategyzer_Eyesontheprize?format=750w
http://blog.strategyzer.com/posts/2017/9/26/keep-your-eyes-on-the-prize


LSM Adoption

 NSF Innovation Corps (I-Corps™) Program* : 
https://www.nsf.gov/news/special_reports/i-corps/resources.jsp

• Lab-Corps (DOE’s Office of Energy Efficiency and Renewable Energy 
(EERE): http://energy.gov/eere/technology-to-market/lab-corps

 Other agencies (NIH, ARPA-E, USDA …) partnering with NSF on I-Corps™

 Hacking for Defense (H4D)

 I-Corps@Ohio

 Large corporations: GE, others .....

 Foreign countries: Mexico, South Korea, Egypt, Morocco …..
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*Entrepreneurial curriculum 
*Translating academic research to market place
*Team (3) effort

https://www.nsf.gov/news/special_reports/i-corps/resources.jsp
http://energy.gov/eere/technology-to-market/lab-corps


Impact of Entrepreneurship Training

• Increased “exploratory behavior” & “self-efficacy”

• Change in culture (fundamental vs use-inspired research)

• Start-up creations & follow-on funding (SBIR, VCs…)

• Increased communication skills

• Decreased risk-averse culture

• Increased collaboration with industry (ready partners for 
translation of discoveries)

• Entrepreneurial curricula developed

• Application of concepts elsewhere 
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Success Factors for Academic Spinoffs

• Technology 

• Appropriate mindset/resiliency

• Appropriate team dynamics

• Understanding the difference between “Faith-based entrepreneurship” 
and  “evidence-based entrepreneurship”

• Understanding of the difference between “Search” and “Execution”

• Passion, Persistence & Patience VS Arrogance and Stubbornness 

• “Do it Right” VS “Be Right” attitude

• Addressing the “unknowns” using the scientific method

• Incubators/accelerators/access to SBIR funds/commercialization 
assistance funds

19

SEE SLIDE # 36 (APPENDIX) FOR ADDITIONAL INFORMATION 
ON INCUBATORS AND ACCELERATORS



Select Innovation Program Models  

 See Appendix for information on the various programs 
(links provided): slide # 33

 What do they have in common?

 Industry-academia collaboration  

 Seed funding from the funding agency

 Early stage technology development towards 
commercialization

 What does their placement on the innovation 
spectrum look like?

 Notables are:

 Industry/University Cooperative Research Center 
(I/UCRC)

 Innovation Corps (I-Corps™) Program

 Small Business Innovation Research Program 20

Source: Angus Kingon



General Impact of Innovation Programs
(at the Institutional Level) 

 Engages senior leadership (Dean, department head, …) especially if funding 
amounts are large

 Helps:
 with student recruitment 
 with new research (multidisciplinary) and education program dimensions 
 build/improve relationship with the Tech Transfer Office (TTO)
 leverage POC results for new funding

 Provides:
 ready partners for translation of discoveries 
 means to achieve institutional mission (IP ownership, invention disclosure, publications …)

 Culture change for faculty (& students)

 Others
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Factors Affecting Industry-University 
Research Collaborations: Lessons Learned

 “Happy marriage” amongst partners (shared vision, trust, 
communication)

 Don’t be obsessed with IP or contract negotiations 

 Identifying the right “partners” (stakeholders … “keep, get and 
grow”) is a must

 Be aware of differences in culture (“academic time,” 
“terminology” …)

 Emphasize technology transfer versus publications, invention 
disclosures 

 Focus on short term R&D/ROI by industry 

 Manage Accountability (measures to track progress and impact)
• Input indicators

• In-process indicators

• Output indicators

• Impact indicators

 Be aware of the conflict between “use-inspired” research versus 
“fundamental” research

 Others …
22



Innovation Program Success Stories   

 Berkeley Sensor and Actuator (BSAC) I/UCRC: creation of numerous “startups;” https://www-
bsac.eecs.berkeley.edu/startups/

 Center for Excellence in Logistics and Distribution (CELDI) I/UCRC: “improved patient flow” at the 
Medical Center Hospital in Odessa, TX; resulted in “savings of $250k” for the hospital in the initial 
phase of the project; http://celdi.org/research/success-stories/

 ERC for Compact and Efficient Fluid Power: “helped bring Novel Hydraulic-Hybrid Technology to 
Market;” http://erc-assoc.org/achievements/erc-researchers-help-bring-novel-hydraulic-hybrid-
technology-market

 Synthetic Biology Engineering Research Center (SynBERC): “spun off company, Amyris
Biotechnologies for producing malarial drugs;” http://erc-assoc.org/about/erc_data/spinoff-
company-amyris-biotechnologies
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OTHER EXAMPLES INCLUDE HIGH IMPACT DISCOVERIES/PROJECTS 
RESULTING IN COST SAVINGS , COST AVOIDANCE , TECH TRANSFER, ETC 

https://www-bsac.eecs.berkeley.edu/startups/
http://celdi.org/research/success-stories/
http://erc-assoc.org/achievements/erc-researchers-help-bring-novel-hydraulic-hybrid-technology-market
http://erc-assoc.org/about/erc_data/spinoff-company-amyris-biotechnologies


Small Business Innovation Research Program
 11 agencies 

 Must spend a percentage of their R&D funding on SBIR/STTR

 DOD is the biggest

 NSF & NIH – competitive, peer-reviewed grants; not contracts

 Three Phases:

• Phase I 

• Phase II

• Phase III (non-SBIR federal financing)

24

SBIR SUCCESS STORIES:
• Qualcomm
• Symantec

Source: https://www.sbir.gov/awards/annual-reports
[accessed 2017 November]

SEE SLIDES 34, 35 IN THE APPENDIX
FOR MORE INFO ON SBIR 

https://www.sbir.gov/awards/annual-reports


Accelerating Innovation – Lessons Learned 
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• Focus on use-inspired research

• Systems thinking is important to innovation

• Educate to innovate (entrepreneurship education)

 Instill an entrepreneurial mindset

• Focus on evidence-based innovation 

 Use the Business Model Canvas as a lab notebook

 Don’t confuse ‘search’ with ‘execution’

 Test your hypotheses with customer feedback…insights

 Conduct customer discovery with ‘urgency’

 Build MVPs to maximize learning

• Partnerships matter! http://www.ipwatchdog.com/2017/06/08/nihindustry-
partnerships-matter-ask-hiv-patient/id=84115/

• Innovation contains the unknown (see next two slides)

http://www.ipwatchdog.com/2017/06/08/nihindustry-partnerships-matter-ask-hiv-patient/id=84115/
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Academia

Small Business
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THANK  YOU!

QUESTIONS?
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APPENDIX
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Information on a Few of the US Federal Agencies 
National Institute of Health (NIH): https://www.nih.gov/about-
nih/what-we-do/mission-goals

Part of the U.S. Department of Health and Human Services
(executive branch)

Discoveries that improve health and save lives

Primarily competitive grants

Majority of grants to researchers at universities, medical schools,
and research institutions*

*Source: Innovation Technology and Innovation Foundation 
(ITIF); https://itif.org/publications/2016/12/07/localizing-
economic-impact-research-and-development-policy-
proposals-trump [accessed 2017 October].
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https://www.nih.gov/about-nih/what-we-do/mission-goals
https://itif.org/publications/2016/12/07/localizing-economic-impact-research-and-development-policy-proposals-trump


Information on a Few of the US Federal Agencies 
Department of Energy (DoE): https://energy.gov/

 Invests heavily in its federal laboratories

 Labs often partner with others to improve product development in industries such as
aerospace, automobiles, battery storage, and information technology*

 $3M to support Clean Energy Businesses and Entrepreneurs (2014)

Department of Defense (DoD): https://www.defense.gov/

 Executive branch department/represents the largest federal investor in research

 Pursues basic and applied research through its dozens of labs; & transfers that research to
firms that create products and services*

 Research partnerships are conducted predominantly through large defense contractors and
less often with small and medium-sized firms*

 $1M to ASU in 2014 for the Preacademic Center of Excellence in Technology Transfer
(PACE/T2)

*Source: Innovation Technology and Innovation Foundation
https://itif.org/publications/2016/12/07/localizing-economic-impact-research-and-
development-policy-proposals-trump [accessed 2017 October].
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https://energy.gov/
https://www.defense.gov/
https://itif.org/publications/2016/12/07/localizing-economic-impact-research-and-development-policy-proposals-trump


What is Design Thinking?    

 *Design Thinking: 5-phase model (modes) proposed by the  
Hasso-Plattner Institute of Design at Stanford University
Multi-step (iterative) process

Customer/user engagement 

 Ideation Hackathons and workshops

Village latrines in Cambodia/Vietnam, Oral-B toothbrush performance 
improvement, sinks on top of toilet cisterns for saving both water and 
space are notable examples of design thinking in action.
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Sources:
*d. school Bootcamp Bootleg.  [accessed 2017 October]. 
http://www.ieo.nctu.edu.tw/~ieofuture/106/big_meeting/BootcampBootleg2010v2SLIM(1).pdf

http://www.ieo.nctu.edu.tw/~ieofuture/106/big_meeting/BootcampBootleg2010v2SLIM(1).pdf


Select Innovation Program Models  

 Grant Opportunity for Academic Liaison with Industry (GOALI): 
https://www.nsf.gov/pubs/2016/nsf16099/nsf16099.jsp

 Partnership for Innovation-Technology Transfer (PFI-TT): 
https://www.nsf.gov/pubs/2018/nsf18511/nsf18511.htm

 Partnership for Innovation-Research Partnerships (PFI-RP)

 Industry/University Cooperative Research Centers (I/UCRC): 
https://www.nsf.gov/pubs/2017/nsf17516/nsf17516.htm

 Engineering Research Centers (ERC): https://www.nsf.gov/pubs/2015/nsf15589/nsf15589.htm

 Small Business Innovation Research Program (SBIR/STTR): https://www.sbir.gov/about

 Innovation Corps (I-Corps™) Program: https://www.nsf.gov/news/special_reports/i-corps/resources.jsp

 National Center for Advancing Translational Sciences (NCATS): https://ncats.nih.gov/

 Multidisciplinary University Research Initiatives (MURI) Program: 

https://www.onr.navy.mil/Science-Technology/Directorates/office-research-discovery-invention/Sponsored-
Research/University-Research-Initiatives/MURI.aspx
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https://www.nsf.gov/pubs/2016/nsf16099/nsf16099.jsp
https://www.nsf.gov/pubs/2018/nsf18511/nsf18511.htm
https://www.nsf.gov/pubs/2017/nsf17516/nsf17516.htm
https://www.nsf.gov/pubs/2015/nsf15589/nsf15589.htm
https://www.sbir.gov/about
https://www.nsf.gov/news/special_reports/i-corps/resources.jsp
https://ncats.nih.gov/
https://www.onr.navy.mil/Science-Technology/Directorates/office-research-discovery-invention/Sponsored-Research/University-Research-Initiatives/MURI.aspx


Federal Funding for Small Business Innovation 
Research Programs
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Source: https://www.sbir.gov/awards/annual-reports
[accessed 2017 November]

Key Takeaway:
Supported almost 
$40 billion through 
more than 150,000 
awards

https://www.sbir.gov/awards/annual-reports


Federal Funding for Small Business Innovation 
Research Programs
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Source: https://www.sbir.gov/awards/annual-reports
[accessed 2017 November]

https://www.sbir.gov/awards/annual-reports


Getting off the ground 
(Incubators and Accelerators)

Incubators: http://www.bestcollegesonline.com/blog/10-college-business-incubators-were-most-
excited-about/

• Guidance & resources to start-ups (early or late stage)

 market research 

 strategic partners

 access to angel investors and venture capital

 access to bank loans, mentors, technology commercialization assistance

 Many more

Accelerators: http://www.inc.com/will-yakowicz/the-15-best-startup-accelerators-in-the-us.html

 fixed-term (3-6 months)

 cohort-based (supported in batches)

 highly competitive

 mentorship-driven (intensive)

 “demo day”

 focus is on small teams, not on individual founders

http://www.bestcollegesonline.com/blog/10-college-business-incubators-were-most-excited-about/
http://www.inc.com/will-yakowicz/the-15-best-startup-accelerators-in-the-us.html

