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AI Shaffer, the Pentagon's acting research and development (R&D) 
chief, is trying to focus funds to make sure that the fundamental 
engineering and development skills built over years of strong 

spending aren't lost in the present trough and that the US can keep its 
military technology edge. He voiced concern about the direction of 
R&D spending and said he thinks companies that invest now will be in 
a position to reap the benefits when defense spending ramps back up. 

Q. Wes Bush, Northrop Grumman CEO, 
made a point In a speech several 
weeks ago that tile R&D spenll has not 
kept up will overall go¥el'lllllelll 
spending in tile last several decades. 
Do you think t11ere neects to be more 
emphasis on the RID budget on tile 
goyemmenl: side? 
A. The short answer to your ques­
tion, yeah, I think Wes Bush has a 
point. The flavor of federal R&D 
spendinghas ov&the 
past a tremendous in-
crease in in medical and 
health sciences, but spending in a 
lot of the hard engineering has 
come down. Not so much in the 
DoD but in places like the Nation­
al Science Foundation and other 
places. 

Q. What are you doing to encourage 
industry to spenll more on independent 
research ami development (IRADI? 
A. I do recognize that there are a 
number of industrial partners 
who are drawing back on their 
IRAD. About five years ago, when 
the economy tanked, the govern­
ment looked at doing a bailout of 
the automotive industry. So we 
looked at it. Two companies 
needed the bailout, GM and 
Daimler Chrysler. Two did not, 
Toyota and Ford. When we went 
back and looked at the R&D 
investment of those companies, 
Toyota and Ford had not pulled 
out of R&D in the previous 10 
years. GM and Daimler had. I 
draw the inference that by draw­
ing out of the IRAD at that point 
in time, those companies made 
themselves less relevant. 

There was a recent article 
about spending on IRAD and 
there was one defense contractor 
who had increased their spending 
on R&D. And that company is 
posturing itself for when the 
budget starts to go up to have 
innovative products that we're 

going to want. I think they're 
setting themselves up for tremen­
dous succes..<; for the future, espe­
cially if others in industry start to 
contract. 

Q. What are your priorities for R&D? 
A. We do research and engineer­
ing for three purposes. The first is 
to mitigate current or emerging 
threats from potential adversar­
ies. The second reason is for 
affordability, to make current and 
future <;ystems more affordable. 
Typically that means either using 
less-ex'J)ensive components, 
enhancing interoperability or 
enhancing openness so that you 
can make easier modifications. 

The third reason that you do 
research and engineering is to 
create technology-based surprise 
for any potential adversary out 
there. 

In that space we're really look­
ing at autonomy, and autonomy is 
much more than robots. Autono­
my is getting unmanned plat­
forms to operate together, go out 
and do reconnaissance. 

Another area of technology 
surprise is in the area of human 
gystems. We have two vectors 
there. The first vector would be in 
things like man-machine inter­
face. If you take a look at [the 
F-35joint strike fighter], although 
it was a difficult technology, 
integration of the helmet into the 
person and that interface allows 
them to do a lot more things. 

The second area that we're 
looking at in human gystems is in 
the whole area of cognition -
how people take in information 
and react. That has applications 
for training. If everybody learns 
differently, if I can understand 
how you learn, I can tailor train­
ing gystems and create a combat­
ready person much more rapidly. 
The other part of cognition that 



comes into play is if we can re­
duce the an1o1mt of time it takes 
for a p€rson to recognize a situa­
tion and react. 

The third area that L<> a very big 
priority for liS, is providing space 
capabilities without a space layer. 
What I mean by that is that it's 
becoming easier and ea.<;ier with 
modem electronics to do things 
like jam GPS s ignals. Our military 
is reliant on GPS both for preci­
sion navigation and for time, and 
most of our weapons systems 
need very precise time. If I can 
give the force of the future time 
in a pocket, so that. they can take 
precL<>e time in their pocket, if I 
can give them an IMU [inertial 
measurement unit] that gives 
them a precL<>e location without 
GPS, then I've taken away the 
need or the value for an adver­
sary to jam our GPS. 

ObviottSiy the fourth area as it's 
come out recently is that we still 
have to get much nmch better at 
being able to detect and monitor 
weapons of mass destm ction, 
chemical weapons, at range. 
We've gone through thl.o; whole 
Syria business, we would like to 
he able to understand where all 
the tools are better at range and 
then be able to deal 'hith it. 

Q. In diflk:ult budget times the priority 
seems to shift toward fielding products 
and away from basic research whose 
application is uncertain. How are you 
balancing those competing resource 
demands? 
A. What we do is we allocate a 
certain percentage of our budgf't 
to basic research, that's the fun­
danwntal science that does Ute 
blue sky stuff. And typically we 
like to be somewhere between 15 
and 20 percent of our entire 
spend on ba<;ic sd ence. Th(•n I try 
to balance out that 15 to 20 per­
cent v..ith roughly 40 to ··15 per­
cent of applied research , which is 
where we're maturing compo­
nents, and the remaining 45 per­
cent in demonstrations and 
prototypes. 

Q. How do you keep those teams busy 
without greater acquisition dollars 
driving proeuremetrt? 
A. Interestingly enough, although 
we have to protect the basic 
research, in times like we are 
faced witl1 now where the overall 
procurt•ment budget comes 

·down, I have another respoitSibil­
it.y and that's to bP able to proto­
type systems sufficiently to keep 
our design tean1s in actjon. One 
of tht! most important things is 
t.lw government and industrial 
design team.'>. We'rE> going t.o be 
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asked to create more prototypes 
but then not field them, to put 
them on a shelf. 

Q. T1tere are low numbers of students 
graduating with degrees in science, 
technology, engineering and math 
!STEM). Does the US need to find a 
way to bend the curve or should the 
focus more be on how to make use of 
the smaller talent pool? 
A. A little bit of both. President 
Obama has tried to reorganize the 
federal investnwnt in STEM. I 
iliink that we do have to foctLS on 
creating more sci.entL<>t..'> and 
engineers. It has to be more glanl­
orous. But sei.entL<; t.s and engi­
neers are stxange people. Most of 
them don 't come to work for the 
money. They want to be paid a 
fair wage, but most of them come 
to work becattSe they want an 
interesting problem that L'> really 
challengiltg. I don't like to use the 
word crL'>is, it's hyperbole, but I 
do think Utere ·s a very grave issue 
for concern. 

Q. Companies are concemed about 
maintaining data rights, saying that if 
they can't keep their data rights, tbere 
isn't sufficient incentive to invest some 
of their own money in R&D, even if 
gowemment is contributing as well. Do 
you Utink there's been too much of a 
drive for data rights? 
A. Let me ask you a question. Are 
you a taxpayer? How would it 
make you feel as a tax-payer to 
know that. you're paying for the 
same product twice and only 
getting it once? 1 believe that if 
we pay for the research that we 
should get data rights. The licens­
ing agreement should be such so 
that we. the government, must 
protect the data rights, must 
protect the proprietary informa­
tion and must pay a fair price for 
what we're getting. TI1at means 
that we should pay for some of 
the data that we're getting, for Uw 
data righL<;. 

Q. Because defense acquisition can be 
complicated, it's been difficuH at times 
to get commercial companies to offer 

some of that technology to DoD. How 
are you working to gain access to 
some of that technology? 
A. Most of these innovative com­
panies are small businesses. 
We're trying to streantline the 
process for Small Business In­
novative Research (SBIR ). SBIRs 
have three pha.<;es, we don't make 
good enough tiSe of pha.<;e three. 
Phase one L<; an exploratory 
study, a couple of hundred iliou­
sand dollars. Pha..<>e two is up to 
$2.fi to $:J million t.o create a 
product. Pha..<;e three allows any­
body, any government entity or 
for that matter another industrial 
partner to go out and lL'>P the 
SBIR product noncompetitively. 
That's a huge deal. If I can go out 
and have a small business devel­
op something, under a small 
contr-act, $2.5 million for phase 
two, and this works, then it can 
float in rt onf•ompetitively, a 
govemn• 1 1 • .111 ement. 

Q. Companies 10111eti111es complain 
about the "tec:lmoaogy valley of death" 
with the SBIR process, where products 
are researched and created but don, 
jump to acquisition. What can you do 
to help some of those inROYations 
move along? 
A. I'm not a fan of the phra..<><> 
valley of death . 

Q. What should we cal it? 
A. Darwinian evolution. Some 
things are supposed to die. It has 
been my expenence that if you 
have a good product, and it's not 
priced exorbitantly, we find ways 
to keep those products alive. 

I think a lot of people who 
complain about the so--called 
valley of death complain because 
the coupling of govem!nent and 
industry did not define ilie mar­
ket realities early. America is 
littered 'h;th companies that did 
not succeed becatLse people were 
building the wrong product. We 'n· 
also peppered witl1 companies 
that understood what the custom­
er needed and created it. C 

By Zachary fryer-Biggs in Washington. 
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