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Post World War II S&T Policy 
Based Upon the Linear Model

The Linear Model of Research and Innovation 

Development
Applied

Research 
Basic 

Research



Adapted from Donald E. Stokes, Pasteur’s Quadrant: Basic 

Science and Technological Innovation (Washington, DC: 

Brookings Institution Press, 1997), figure 3-5. 

Pasteur’s Quadrant



Basic Research

Use-Inspired Research

Applied Research

Development

A Dynamic and Parallel Model of 

Research and Innovation

Neal, Smith, McCormick, Beyond Sputnik: National Science Policy in the 21st 

Century, (Ann Arbor, Michigan; University of Michigan Press, 2008), figure 1.3.



Organizing Research to Increase Impact 

• DARPA Model 
• HIBAR 
• Grand Challenges
• Multidisciplinary Research Centers
• Open Science  



How Can Scientists 
Increase Impact

• Improved Science 

Communications 

• Increased Engagement 

• Community Outreach and 

Extension Programs

• Broader Impacts of Science 



Leveraging Knowledge

• Tech Transfer 
• Knowledge Transfer 
• Value of Social Science  



Changing How We Train 
Scientists Can Increase Impact 

• Graduate training needs to 

become more student centered

• Faculty need to move beyond 

trying to replicate themselves

• Need more training in 

communication, management, 

leadership, etc. 

• Career outcome data needs to 

be transparent 



HOW WE 
COMMUNICATE
IMPACT 
MATTERS 



Tell Better Stories 

Tell me a fact, and I’ll learn. Tell  

me a truth, and I’ll believe, but 

tell me a story and it will live in 

my heart forever. 

--Indian Proverb 



www.goldengooseaward.org

http://www.goldengooseaward.org/about-us/goldengoose-108-4/
http://www.goldengooseaward.org/about-us/goldengoose-108-4/
http://www.goldengooseaward.org/
http://www.goldengooseaward.org/




Comment: Watching the players, not the scoreboard

Julia Lane, Nature, November 2017
National initiatives that track people, rather than papers, will lead to better science…  

Better Data – UMETRICS 

https://www.nature.com/articles/551S14a#auth-1
https://www.nature.com/articles/551S14a#article-info


All Politics is Local… 
…Impact is Local Too

. 



Culture Change Will Not Come Easily

•Policies alone will not be enough 

•Practices will have to change 

•New incentives will have to be developed

•Top down, bottom up, and middle out

•Funding opportunities can have an impact



Contact Me

toby.smith@aau.edu

@SciPolGuy 

@AAUnivesities 

www.aau.edu
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Has the scientific establishment become calcified?

Photo by Jeff Hilnbrand (@jhil) on Unsplash

Ronald J Daniels, NAS breakthrough report: 
“There have been warning signs for years that the [scientific] 
enterprise may be calcifying—in ways that create barriers, in 

particular for the incoming generation of researchers.”



Science|Future

AESIS: Impact of Science 2018
Research & Policy Strategy Session

June 15th 2018
Kennan Kellaris Salinero

http://reimaginescience.org
Kennan@reimaginescience.org



Science Policy Recommendations in the USA

two key reports have just come out:



We need a farther horizon and a 
bigger umbrella



Post -docs  and  the  a l te rna t i ve  career  

landscape

Casting post-docs out to the void 



The next generation

Photo by Tim Umphreys on Unsplash

Want to contribute
Need resources/support
When we have a newborn, we 
don’t look at them and ask “how 
much money will you generate?”



Purpose of 

Science

Tun Razak Exchange, Kuala Lumpur, Malaysia
Izuddin Helmi Adnan on Unsplash

First Principles: what is our ‘rule set?’
What are we here for?



"Reversible Automata / Irreversible Automata" John Bruneau, 2005

Nature & Simple Rule Sets



Se l f-o rgan i z ing  – i f  

we can  do  i t  fo r  

tomatoes  …

We can do  i t  fo r  

sc ience



Culture of Science

Policy is from the post-WWII era



Shame/Grief

What ’s  los t?   To  

them?  To  soc ie ty?



Policy suggestions 
from Breakthrough 

report

• Shared  ove r s i gh t ,  

re spons ib i l i t y  f rom a l l  

l eve l s / i n s t i t u t i ons  i nvo l ved

• Transpa rency  and  da ta  

rega rd ing  ou t comes

• Don ' t  t ra i n  on l y  fo r  

academ ic  ca ree r s

• Expe r imen t



Three components that form behavior & outcome

Saadi Lahlou, Installation Theory

• The external 
physical structure

• Embodied 
competencies

• Social regulation 



The world is awaiting with awe

Photo credit: Greg Rakozy (@grakozy) Unsplash



Some of these thoughts written up recently – article available

at http://bit.ly/ScienceandIvoryTowers

http://bit.ly/ScienceandIvoryTowers

