
Pramod	Khargonekar
Assistant	Director	for	Engineering

National	Science	Foundation

GUIRR	Workshop
October	30,	2013



June	22,	20172

“The President’s FY 2014 budget 
reflects the wise recognition that investing today in science, 
innovation, and STEM education is the best way to maintain 

America’s edge in the development of transformative 
technologies, the industries of future, and breakthrough 

solutions to national and global challenges …”

“We have seen time and again that fueling the American R&D 
engine not only results in new tools to solve our toughest 

problems but also opens new doors to jobs and opportunities 
for all Americans.” 

Dr. John P. Holdren, Director, White House OSTP 



Public	Perceptions	of	Federal	Funding	of	
Research
� 60%	think	government	investment	in	research	is	essential	for	
scientific	progress

� 73%	think	that	government	investments	in	basic	scientific	
research	pays	off	in	the	long	run

� 74%	think	that	government	investments	in	engineering	and	
technology	pays	off	in	the	long	run

� Bipartisan	support:	80%	of	Democrats	and	68%	of	Republicans	
saying	that	government	investments	in	basic	science	pay	off	in	
the	long	run.

� Given	the	task	of	making	up	the	budget	for	the	federal	
government,	39%	would	increase,	14%	would	decrease,	and	
40%	would	maintain	funding	for	scientific	research
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Pew Research Center, 2009



Larger	Context

� Economic	growth,	competitiveness,	employment,	
and	sustainability	imperatives

�Mega	problems:	food,	health,	energy,	water,	
security,	education,	infrastructure,	…

� Stubborn	long-standing	issues	in	STEM	talent,	
diversity,	and	education

�Global	flows	of	components,	products,	services,	
knowledge,	and	people

� Federal	support	of	research	funding	and	public	
policy	issues
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NSF	Strategic	Plan	- 2011

� Vision:	NSF	envisions	a	nation	that	capitalizes	on	new	
concepts	in	science	and	engineering	and	provides	global	
leadership	in	advancing	research	and	education.

� Three	Strategic	Goals:
� Transform	the	frontiers	
� Innovate	for	society
� Perform	as	a	model	organization
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NSF	Directorate	for	Engineering	(ENG)	
Mission	and	Vision
� Mission:		To	enable	the	engineering	and	scientific	
communities	to	advance	the	frontiers	of	engineering	
research,	innovation,	and	education,	in	partnership	with	
the	engineering	community,	and	in	service	to	society	and	
the	nation.	

� Vision:		ENG	will	be	a	global	leader	in	identifying	and	
catalyzing	fundamental	engineering	research,	innovation,	
and	education.	
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NSF	ENG:		Investing	in	engineering	research	and	
education	to	foster	innovations	for	benefit	to	society
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Societal	Benefits

Research
Education

Innovation



NSF	ENG	Strategy
� Collaborate	with	research	communities	to	think	big,	enable	
transformational	research	advances,	and	expand	national	
innovation	capacity

� Portfolio	balance
� fundamental,	applied	and	translational
� small,	medium	and	large	projects

� New	approaches	to	address	engineering	education	challenges
� Collaborate	and	partner	within	and	outside	NSF
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Objective:	Maximize	long-term	
societal	benefit
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Research	to	Commercialization:	Filling	the	Gap
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If the pessimists are right, the 
implications are huge. Economies can 
generate growth by adding more stuff: 

more workers, investment and 
education. But sustained increases in 

output per person, which are necessary 
to raise incomes and welfare, entail 
using the stuff we already have in 
better ways—innovating, in other 

words. 

The Economist, January 2013



Global	R&D
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R&D	Forecast
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Innovation	- Research	to	Commercialization

� Complex	eco-system
� Small-medium-large	companies,	universities,	
entrepreneurs,	venture	capital,	…

� Feedback	loops	and	networks	of	interactions
� Not	a	linear	– discovery	to	implementation	- process

� Local-regional-national-global	scales
� Fueled	by	people,	enabled	by	organizational	structures,	
guided	by	financial	rewards

� Legal:	Intellectual	property,	Bayh-Dole	Act
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A pervasive sense that we can do better!



Role	of	Grand	Challenges

� Grand	challenges	can	be	very	useful	in	catalyzing	major	
breakthroughs	and	advances
� NAE	Grand	Challenges	in	Engineering

� Key	characteristics:
� Big	impact
� Ambitious	yet	achievable
� Compelling	vision
� Right	level	of	specificity
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How can the research community use 
the grand challenge vehicle for big research 
achievements leading to major innovations?



Some	Questions

� Certain	NSF	programs	- ERC,	IUCRC,	PFI,	GOALI,	I-Corps,	
and	SBIR	contain	a	wealth	of	information	on	“real	world”	
problems	and	opportunities	for	innovations

� How	do	we	leverage	this	knowledge	in	our	fundamental	
research	programs	and	funding	decisions?

� Discoveries	and	inventions	in	the	fundamental	research	
programs	can	impact	real-world	problems?

� How	do	we	inform	“practice”	about	such	advances?
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New	Models	for	Collaboration	and	
Leveraging

� What	new	models	for	collaboration	and	leveraging	should	
be	examined?

� How	do	we	educate	students	to	become	innovators?
� How	do	we	think	about	these	collaborations	in	a	global	
world?

� What	are	the	key	regulatory	and	public	policy	issues?
� What	is	the	role	of	Federal	funding	agencies?	NSF	ENG	in	
particular?
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