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COMMERCIALIZING ON INNOVATION:
REAUTHORIZING THE SMALL BUSINESS
INNOVATION RESEARCH AND SMALL
BUSINESS TECHNOLOGY TRANSFER
PROGRAMS, PART II

TUESDAY, MARCH 8, 2016

HOUSE OF REPRESENTATIVES,
COMMITTEE ON SMALL BUSINESS,
SUBCOMMITTEE ON CONTRACTING AND THE WORKFORCE,
Washington, DC.

The Subcommittee met, pursuant to call, at 1:00 p.m., at the
Lynn Massachusetts City Council Chambers, 3 City Hall Square,
Lynn, Massachusetts, Richard Hanna [chairman of the Sub-
committee] presiding.

Present: Representative Hanna.

Also Present: Representative Moulton.

Ms. KENNEDY. Good afternoon, everybody. My name is Judy
Kennedy. I am the mayor of the City of Lynn, Massachusetts, and
we are so proud to be able to host this field meeting on behalf of
Congressman Hanna and Congressman Moulton.

I would just like to tell you a little bit about the SBIR Program
that will be discussed today. The Small Business Innovation Re-
search Program, which is known as SBIR, is a highly competitive
program that encourages domestic small businesses to engage in
Federal research and research and development, that has the po-
tential for commercialization. Through a competitive awards-based
program, SBIR enables small businesses to explore their techno-
logical potential, and provides the incentive to profit from its com-
mercialization. By including qualified small businesses in the Na-
tion’s R&D arena, high tech innovation is stimulated, and the
United States gains entrepreneurial spirit as it meets its specific
research and development needs.

I am so pleased that today’s hearing is going to be chaired by
Congressman Richard Hanna from New York, who is here visiting
with us today, as well as our own congressman from the 6th Dis-
trict, Seth Moulton. It is very nice to see this bipartisan coopera-
tion. With everything that goes on in Washington and the stories
we hear, you would think that this would be a rare sight. And I
am truly hoping that it is not, and I am hoping that more of our
congressmen and women will follow the lead of these two fine gen-
tlemen.

So, again, welcome to all of you, and I would like to turn this
hearing over now to Chairman Richard Hanna. Chairman Hanna?
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Chairman HANNA. Thank you, Mayor. Thank you, everyone. I
call this hearing to order.

Again, I want to thank you all for being here. It is a pleasure
to be here. I have never seen a city hall as nice as this in my life,
and I have visited a lot of them. It really shows the foresight of
the people who built it to be a wonderful auditorium, and it is just
great.

Today we are holding the second of two hearings our Committee
has conducted this month concerning the reauthorization of the
Small Business Innovation Research and Small Business Tech-
nology Transfer Programs, also known as “SBIR” and “STTR.”

Before I begin, though, I want to thank our ranking member, Mr.
Moulton, for inviting us to be in his district today. In the short
time we have served together in the House, I have found him to
be a tenacious advocate for his constituents and for the causes he
cares about. I would expect nothing less from a marine, especially
one with his pedigree. Although we have only worked together for
about a year on the Small Business Committee, he has shown a
great willingness to work across the aisle, find solutions for the
challenges facing America, and further improve small businesses
climate. I am very happy to be here with him, and I can say that
honestly. It is not just rhetoric. I have watched Seth work, and he
is a very bright and dedicated individual.

Innovation is the engine that drives our economy. Technological
breakthroughs in entrepreneurship build our economy by finding
state-of-the-art solutions to difficult problems. In this era of
globalization, making it easier for small businesses to develop and
commercialize new innovative products is essential for America’s
competitiveness and national security.

This is why programs like SBIR and STTR are so very, very im-
portant. Their purpose is to increase government of small busi-
nesses that conduct R&D with a focus on technology and high com-
mercial potential. By including small businesses in the Nation’s
R&D effort, SBIR and STTR awards stimulate innovative new tech-
nologies that help Federal agencies in a wide variety of areas.
These programs are important because the awards go to small
innovators who have always been at the cutting edge of science and
technology, like the folks here on our panel today.

You are the ones that have the ideas and the willingness to take
big risk and search for big rewards. Maybe you quit your job and
started your business in your garage. Maybe you worked on the
side with one of your colleagues to turn an idea into reality. What-
ever your individual story is, the entrepreneurial spirit is what
drove you to create this new technology that your country benefits
from.

The next big thing does not just materialize. It happens with a
lot of late nights and even more sweat. Ideas matter, but it is exe-
cuting those ideas is what is most important. Obviously not every
idea 1s a good one. I work in Congress. I've seen this firsthand. But
the long odds rarely discourage entrepreneurs. The successful ones
keep driving forward, thinking, inventing, and renewing our econ-
omy in the process.

That is why these programs are so vital, whether it is a new soft-
ware system, or tracking contract payments, a new medical device
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to help with cancer treatment, or a new piece of technology that
saves lives on the battlefield, the SBIR and the STTR programs
have consistently delivered results across many, many agencies.

These programs were last authorized in 2011. In order to give
entrepreneurs stable predictability, we are getting a jump start on
reauthorizing them before next year’s deadline, which is part of
why we are having this hearing and had the last one a couple of
weeks ago.

Today we have a very distinguished panel of private sector wit-
nesses who have participated in the programs or worked with
small firms that have participated in the programs. We look for-
ward to hear from your experiences and listening to your sugges-
tions on how we can make these good programs even better.

Again, I want to thank you for allowing me the privilege of being
in your community. I would like to yield now to my good friend,
Ranking Member Mr. Moulton, for his opening remarks.

Mr. MOULTON. Thank you, Mr. Chairman. Let me first thank
you for driving all the way out here from New York to be with us
here in the 6th District in Lynn, and to tangibly thank you for your
trip. I have a small gift for you.

Chairman HANNA. Oh.

Mr. MOULTON. It is not a product of the SBIR program, but it
is a proud product of Lynn that makes your trip entirely worth-
while. It is, of course, a big tub of marshmallow fluff.

[Laughter.]

[Applause.]

Chairman HANNA. I always thought this stuff came from space.

[Laughter.]

Well, thank you. Thank you very much.

Mr. MOULTON. Mr. Chairman, your leadership on this Sub-
committee and your leadership on the Committee at large means
a lot to me as a freshman, and as a freshman who is in the minor-
ity and was elected on a platform of bipartisanship, but has had
to go to Washington to figure out how to actually make that hap-
pen. And I will tell you, I found a welcome home on the Small
Business Committee.

I passed my first bill in the House of Representatives out of the
Small Business Committee, which is because of the bipartisan
working spirit that we have on that Committee. And it is thanks
to people like you who are willing to across the aisle, even when
it may, you know, create trouble in primaries back home or what-
not, that I am able to do that. So thank you very much for your
leadership in this difficult Congress.

We are very glad to be here with you today to discuss the SBIR
and STTR programs. Since their establishment, these programs
have helped launch tens of thousands of successful research
projects, many of them right here in Massachusetts. In the past 30
years, the SBIR and STTR programs have become major sources of
funding for small businesses, and on average, more than $2 billion
each year is awarded through these programs.

With these awards, companies in Massachusetts are working on
a wide array of research, from a business in Wilmington working
with the Navy to develop a smaller lightweight laser module for
NAVSEA, to a Cambridge firm designing a system for modeling
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cyber behaviors to assess risk. Firms are researching and devel-
oping products that have helped increase military efficiency and
minimize adversarial threats, and these are just some examples
coming out of the Department of Defense.

At HHS, another Massachusetts firm is developing a device that
provides compression to amputees with poor blood flow in their
limbs. And at the EPA, an awardee in Marlborough is developing
a nanofiltration system that targets emerging contaminants in the
water supply like pharmaceuticals and pesticides. After today’s
hearings, a few SBIR participants showcase their research and
technology around the room, further demonstrating the innovative
solutions that businesses in the 6th District and beyond are coming
up with to solve the problems that agencies are facing today.

Not only do these discoveries aid government agencies, they also
help our communities by allowing small companies to be innovative
and think big. SBIR and STTR funded firms generate economic
growth and create job opportunities in local communities. I look
forward hearing the personal stories of our witnesses as to how
these programs have allowed them to contribute to our community.

These programs were last reauthorized in 2011, and are set to
expire, as the chairman said, in 2017. It is the Small Business
Committee’s goal to pass a reauthorization during this Congress so
as to provide both agencies and businesses the certainty that these
programs will continue.

Yet before we do so, it is important to take stock of the most re-
cent reforms and determine how we can improve these programs
to better suit small businesses. Last week the chairman and I had
the opportunity to hear from various agencies about the adminis-
tration of these programs and ways by which they are making
them more accessible to applicants. But equally, if not more impor-
tant, is feedback from the actual small business owners who are
participating in these programs.

The last reauthorization contained various provisions aimed at
commercialization, and I am interested to hear how the SBIR and
STTR communities have received these reforms. Additionally, there
have been several efforts made to diversify the applicants to these
programs. Unfortunately, there has not been as much success on
this front, so I am especially looking forward to hearing from our
panel to learn how we can get new companies interested in the pro-
grams.

I hope that today’s hearing can shed light on some of the issues
small businesses face in this program to help us identify ways to
improve these programs during the upcoming reauthorization. As
we have seen, Massachusetts SBIR and STTR participants are
leading the way in research, and I am privileged to be here today
to solicit their advice.

With that, I would like to thank the panel for their testimony,
and, again, thank Chairman Hanna for joining us here in Lynn.
Thank you, and I yield back.

Chairman HANNA. Maybe you would like to introduce your wit-
nesses.

Mr. MOULTON. It would be my pleasure to introduce our wit-
nesses. And I will start with Ann, Ann Eskesen, the president of
Innovation Development Institute located in Swampscott. At the
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institute, Ms. Eskesen helps SBIR and STTR participants bring
their technology from the labs to the marketplace. She is a long-
time advocate of these programs and we are happy to have her
here today to share her expertise.

Next we have Dr. David Green, President and CEO of Physical
Sciences, Incorporated, located in Andover, who will today testify
on behalf of the New England Innovation Alliance. NEIA is an in-
formal association of small high-technology companies in New Eng-
land. It acts as forum for small businesses, allowing them to share
their experiences and challenges as they have done business with
the U.S. government. Dr. Green has a Ph.D. from MIT in physical
chemistry and is active in the R&D operations of PSI, a company
with approximately 200 active programs annually.

Next, we are also joined by Dr. Charles Kolb, President of Aero-
dyne Research, Incorporated. I am proud to say that Aeorodyne is
located in Billerica, right here in the 6th District, and specializes
in advanced sensor and software projects. Dr. Kolb first joined
Aerodyne in 1971 after completing his Ph.D. in physical chemistry
at Princeton.

He has authored or co-authored over 225 publications, and has
actively participated on various National Academy of Sciences
boards and committees related to atmospheric and environmental
science. I had the opportunity to speak with Dr. Kolb in December
at the SBIR/STTR Innovation Awareness Day, and I am grateful
that he is here today to share more about his company. Thank you.

Lastly, we have Mr. Jerry Bird. Mr. Bird is the President of
MassVentures, located in Boston. Mr. Bird has over 25 years of ex-
perience advising and financing companies, including 19 years
working in venture capital. He has operated both as an investor
and an active partner in helping entrepreneurs build their firms.
We have heard from many small businesses that they have dif-
ficulty accessing additional capital for their research, so I look for-
ward to hearing from Mr. Bird about what businesses can do to at-
tract investors.

Thank you all for being here today.

[Applause.]

If Committee members have an opening statement prepared, I
ask that it be submitted for the record.

We do not have lights for the 5 minutes. We do, okay. Got it,
right there in front. Okay.

So let me just explain the timing lights here in front of us, famil-
iar to those of us who spend time in Washington, but certainly new
to me this year. So basically you all have 5 minutes. The light will
start out as green. When you have 1 minute remaining, the light
will turn yellow, and then finally at the end of your 5 minutes, it
will turn to red. And try as best you can, please, to adhere to the
time limit.

Okay. Mr. Bird, why do we not start with you?
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STATEMENTS OF WALTER M. (JERRY) BIRD, PRESIDENT,
MASSVENTURES, BOSTON, MASSACHUSETTS; CHARLES E.
KOLB, PH.D., PRESIDENT, AERODYNE RESEARCH, INC., BIL-
LERICA, MASSACHUSETTS; B. DAVID GREEN, PH.D., PRESI-
DENT AND CEO, PHYSICAL SCIENCES INC., ANDOVER, MAS-
SACHUSETTS; AND ANN ESKESEN, PRESIDENT, INNOVATION
DEVELOPMENT INSTITUTE LLC, SWAMPSCOTT, MASSACHU-
SETTS

STATEMENT OF WALTER M. (JERRY) BIRD

Mr. BIRD. Thank you. I want to thank Chairman Hanna and
Congressman Moulton for inviting me to testify today on the crit-
ical need to reauthorize the SBIR/STTR program. My name is
Jerry Bird and I'm the president of MassVentures.

MassVentures is a quasi-public venture capital firm based in
Boston and focused on fueling the Commonwealth’s innovation
economy by funding early-stage, high-risk, high-growth potential
Massachusetts startups as they move from concept to commer-
cialization. We were honored last year to receive the prestigious
Tibbetts Award from the SBA, recognizing our significant role in
driving innovation and creating new jobs through the SBIR and
STTR programs.

When MassVentures was formed 38 years ago, it was the first
program of its kind in the country. As if often the case here in Mas-
sachusetts, our model and our mission, which is to provide start-
ups with early funding, guidance in operations, finance, and sales,
and position them for additional rounds of funding from the tradi-
tional VC sources, has now been replicated across the country and
across the world.

In our 38 years, MassVentures’ portfolio companies have raised
an additional $1.1 billion in other investors’ capital. They've di-
rectly created 7,500 jobs in Massachusetts, and 16 have gone pub-
lic. In many cases, these companies got going based on SBIR/STTR
funding.

The SBIR/STTR programs have played a vital role in harnessing
the immense human capital of Massachusetts’ higher education,
medical and research institutions. The programs provide opportuni-
ties to small firms which create great ideas, but are unable to at-
tract traditional venture capital funding, or need seed funding to
pursue those projects because the private sector has decided they
are too high-risk, too early, or not lucrative enough. However, it’s
exactly these high-risk, high-reward projects that truly drive inno-
vation in Massachusetts.

There is no question SBIR/STTR was been effective in allowing
concepts to begin the road to commercialization, but even after 2
years of funding, many companies weren’t ready. Research was still
ongoing, prototypes needed testing, or often the company’s founders
weren’t ready to juggle innovation with the everyday demands of
operations, finance and sales. It’s hard to master your elevator
pitch when you’re spending all your time in a lab trying to create
something that’s never been created before.

The Federal government has played its role. SBIR/STTR has
brought many companies to the verge of commercialization, but
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there were still too many instances where we were left asking what
could’ve been. A gap remained.

In 2012, we created the SBIR Targeted Technologies program—
START—to bridge that gap and ensure growing Massachusetts
companies would be able to commercialize technologies that had
been developed under SBIR/STTR contracts. Recognizing that inno-
vation, invention, and disruption take time, the START program
provides up to 3 additional years of funding for these SBIR
projects.

Stage 1 companies get $100,000 grants. A year later, stage 2
companies receive $200,000 grants, and the third year, two compa-
nies are eligible for $500,000 grants. So the most successful ones
received $800,000 strictly to commercialize. In just 4 years, START
has provided $9 million in grant funding to 40 deserving compa-
nies. These companies have already gone on to raise an additional
$138 million of capital, and seen at least a 30 percent employee
growth in Massachusetts.

We've created an ecosystem of more than 200 companies, review-
ers, service providers, and advisors. For example, Energid of Bur-
lington and Cambridge started as a robotic software company serv-
ing that created software to control the robotic arm on the space
shuttle. It was clear that there was a broader application for their
software and expertise, so it took the risk of creating a small arm-
sized robot to demonstrate the power and potential of its software.
In 2013, we awarded it a stage 1 grant.

The company has gone on to sell its robots to early adopters, and
is now in discussions with major global corporations and poised to
sell thousands of units. Again, technology developed to control the
robotic arm of the space shuttle is now to assemble components
and even pick oranges. A Massachusetts-based software company,
supported through MassVentures, the SBIR program, and START,
Energid has emerged as a leading robotic technology company.

START has proven innovation can happen anywhere. While we
evaluate them as investment professionals, there is nonetheless a
remarkable geographic diversity among START winners. Compa-
nies outside of Boston and Cambridge that might have otherwise
lacked the time, resources, support, or network necessary for suc-
cess now have it. There are START companies in Barnstable, Can-
ton, Charlton, Georgetown, Newburyport, and Wilbraham, and they
all have the potential to be economic anchors in their community.

Just as MassVentures was, we believe the START program
should serve as a national model for how States can best leverage
the Federal government’s investment through the $2 billion a year
coming out of the program. These programs are essential in order
to allow American scientists and researchers to innovate, invent,
and discover the technologies of tomorrow. But States must also do
their part to build on the progress made through the SBIR/STTR
funding, and ensure those technologies of tomorrow are not always
a day away.

We encourage you to reauthorize the SBIR/STTR program so
Massachusetts can continue to work with the Federal government
to grow and commercialize world-changing companies. Thank you.

[Applause.]

Mr. MOULTON. Thank you very much, Mr. Bird.



Dr. Kolb?

STATEMENT OF CHARLES B. KOLB, PH.D.

Mr. KOLB. Mr. Chairman and distinguished Ranking Member,
thank you for inviting me to testify today about the effectiveness
of the Small Business Innovation Research and the Small Business
Technology Transfer programs.

My company, Aerodyne Research, Incorporated, was founded in
late 1970 as a contract research organization focused on improving
the Nation’s strategic defense systems. We have subsequently
broadened our range of expertise to include energy technology and
major environmental issues such as stratospheric ozone depletion,
ambient air quality, acid deposition and climate change.

The SBIR program, started in 1982, and the STTR program,
started in 1992, have become major sources of federal R&D funding
for many scientists and engineers employed by small businesses.
However, the Federal agencies’ expectations for successful SBIR
and STTR grants or contracts are significantly higher than expec-
tations for normal research funding.

SBIR and STTR funding is expected to produce the same level
of new scientific understanding and technological advances as nor-
mal R&D funding, all properly documented in scholarly articles
and patents in most cases. However, SBIR and STTR is also ex-
pected to produce an innovative product that either solves a mis-
sion agency’s designated need or can be easily engineered to com-
pete successfully in commercial markets. Ideally both mission agen-
cy adoption and commercial sales success are achieved.

At ARI we have adopted a strategy of using SBIR and STTR
funds to develop proprietary technology that we can use to expand
our own staff’s research capabilities, then we sell to our R&D peers
worldwide. Our most successful tactic is to develop new and better
ways to measure both gas phase and small aerosol particle pollut-
ants in real time and with very high sensitivity and specificity.

Starting in the mid-1990s we have used SBIR and STTR funds
to develop three lines of mobile, robust instruments that can be
used both in the laboratory and in field measurements to measure
the properties and concentrations of air pollutants.

Since 2000, the increases in the capabilities and sales of these
three instrument lines have evolved dramatically. From 2000 to
2015, our instrument sales have grown from less than a million to
over $14 million per year. In Fiscal Year 2015, instrument sales
provided 60 percent of our corporate revenue with R&D projects
supplying 35 percent.

Over the past 15 years, we have earned $80 million from instru-
ment sales to customers on six continents, with approximately 80
percent of the sales outside the U.S., helping our Nation’s balance
of payments. We have also hired a significant number of instru-
ment engineers and assembly technicians to help develop, assem-
ble, test and service our instrument product lines.

We are proud of our scientific accomplishments as well. During
the Fiscal Year 2000 to 2015 period, we were supported by other
funding sources to perform over $18 million worth of laboratory
and field measurements using our instrument products. Recent
sponsored research projects have measured methane and other pol-
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lutant emissions from oil and gas operations, including fracking
well pads, gas plants, transmission pipeline compressors, and gas
storage facilities all over North America, including the recent Aliso
Canyon gas storage facility mega leak near Los Angeles. We have
also recently mapped air toxic pollution levels in poor neighbor-
hoods near the Houston Ship Channel, and measured trace gas and
fine particle air pollution levels in Beijing.

Our research staff contributes to our Nation’s reservoir of sci-
entific knowledge. In 2015, ARI scientists published 75 peer-re-
viewed archival papers, most based on measurements using our in-
strument products. We also received three U.S. patents for innova-
tions to improve instrument performance.

ARI has twice been named the Department of Energy’s SBIR/
STTR Company of the year in 2006 and 2013. These awards recog-
nize our staff’s contributions to DOE’s environmental research pro-
grams as well as our supplying national laboratory scientists with
important new research tools.

At our company and many hundreds of others, support from
SBIR and STTR programs has successfully stimulated the produc-
tion of the full range of scientific, technological, and economic bene-
fits envisioned when Congress creates these programs. Reauthor-
izing them will serve our Nation well.

Mr. MOULTON. Mr. Kolb, thank you very much.

Dr. Green?

STATEMENT OF B. DAVID GREEN, PH.D.

Mr. GREEN. Yes, good afternoon, Chairman Hanna and Ranking
Member Moulton. Thank you for your interest in the SBIR program
and allowing our innovative companies to participate and share
their stories with you today.

SBIR represents America’s seed capital and has created many
new companies, excellent high technology jobs, and many publica-
tions and patents. Its success has not been duplicated anywhere in
the world.

The SBIR program funds concepts at a very early stage where
no other similar funding source exists. It allows the risk takers to
retain and reap the rewards of their dedicated efforts. The govern-
ment and the agencies are patient investors; however, ultimately
the investment is returned through taxes. Recent studies by the
National Academies and by the mission agencies report its great
success. Every government dollar results in over $3 of revenue
after the phase 2 program.

SBIR is a great program, but I wish today to make three sugges-
tions for your consideration to make it even better.

The SBIR program has demonstrated its value over the past 33
years. Please make it permanent. A long-term charter for the pro-
gram allows for better agency planning and staffing. The 14 short-
term continuations before the last reauthorization made it difficult
for the agencies to execute the program, and made it impossible for
the small businesses to maintain staff and to advance their tech-
nologies.

Since reauthorization, the SBIR program managers and staff at
SBA and at all the agencies have shown great dedication and com-
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mitment to making this good program even better, and to make
ever more companies aware of it existence, and we thank you.

My second suggestion is to increase the allocation to the SBIR
program. This program is budget neutral. Our request is to shift
more resources to the program that has proven its effectiveness.
Currently only 3 percent of the R&D funding in Federal agencies
is allocated to SBIR. I ask that you increase that allocation gradu-
ally to 5 percent over the next decade, and to focus the funds from
that increase to maturing technologies after the initial phase 2 pro-
gram.

For years, many worthy technologies have died at the conclusion
of phase 2 programs because the technology, although dem-
onstrated, is not in a form recognized as viable by a commercial
company or by a mission agency. The gap has become known as the
Valley of Death for SBIR technologies. Too many of them do not
make it through to become viable commercial products. Many re-
ceive some post-phase 2 funding, but it is too little, too fragmented,
and too restrictive.

The Commercialization Readiness Program created in the 2011
Reauthorization has begun to address this need. I urge you to con-
sider increasing the SBIR allocation and focusing it on further mat-
uration of promising technologies after phase 2.

My last suggestion is to make access to the SBIR program easier
so that a wider diversity of companies compete and win programs.
We all understand that it is not easy doing business with the Fed-
eral government. Instructions are complex. Submission is complex.
Regulations are complex. The requirement for a government-ap-
proved accounting system is a very large barrier to new partici-
pants. We ask you to consider strongly encouraging the agencies to
use fixed price best efforts contracts for phase 2 programs, with the
prototype remaining at the small business to enable its transition
to a commercial product. This will reduce the burden on both the
companies and the government contracting officers to a fraction of
the level that is needed in cost plus type contracts.

Fixed price will enable speedier contract awards and more rapid
advances in technology. The innovators will spend more time on
their technology rather than complying with the FAR. Most impor-
tantly, this will encourage many new entities to participate in the
SBIR program.

Our employee-owned company, PSI, has successfully transitioned
many SBIR technologies. We find the fastest way to move the tech-
nology to market. Just one example. Under NIH-NEI sponsorship,
PSI, working with clinical researchers, developed a retinal tracking
method permitting greatly improved eye examinations. We
partnered with a leading eye equipment manufacturer, and they
have sold 16,000 systems containing our technology over the last
8 years, producing $1 billion in revenues for that company, and
also, more importantly, providing better eye care for tens of million
Americans.

We've also developed a variety of other technologies and environ-
mental monitoring. Through DNDO sponsorship, PSI has imple-
mented novel algorithms that vastly improve radiation sensor per-
formance at screening portals. And under Army sponsorship, we
have developed a small UAV to provide our warfighters, law en-
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forcement, firefighters with situational awareness. This capability
increasing national security and already being used outside of this
country, saving lives of our military.

The SBIR program is one of the most successful in the govern-
ment. Today I have offered three suggestions to improve this won-
derful program. I ask you to please move to reauthorize this pro-
gram now, to increase its allocation, and to use contracting meth-
ods that encourage new companies to participate. SBIR’s success is
documented in the National Academy studies. I ask you to reau-
thorize it to keep technology innovation strong in America.

Mr. MOULTON. Thank you, Dr. Green.

Ms. Eskesen?

STATEMENT OF ANN ESKESEN

Ms. ESKESEN. Thank you, sir. First of all, I appreciate your
scheduling this hearing because it is a different type of hearing, I
think, than those that we’ve had previously, and for giving me op-
portunity to be one those involved.

As you mentioned, I was part of the small group that was in-
volved in the development, and the passage, and the implementa-
tion of the original enabling legislation. And that means that I
bring a very different perspective to this hearing than some of
those we’ve heard from individual awardees.

Clearly, as a long-time SBIR advocate, I strongly support reau-
thorization, and I think the ideas you’ve heard mentioned are ones
very well worth consideration. But I'd also argue that if we're truly
to draw down the full value of what SBIR has created, we must
understand what that full value is and factor it into our discus-
sions. In my judgment from over 35 years of SBIR involvement,
SBIR is better understood not simply as a small business program,
but one with enormous, powerful, and considerable impact in the
debt of new technologies, new businesses, and an economic develop-
ment resource that should be managed as such.

I might even argue, just as Roland Tibbetts who recently died,
the creator of much of SBIR’s program structure, it is probably one
of the most important pieces of legislation the Congress has ever
passed. With hundreds of success stories and so many studies by
the National Academy and the GAO, that if you stacked them up
in front of me, you wouldn’t be able to see me.

It seems like the 23,000 companies that have been involved in
the SBIR have stories to tell that are enormously important in
their extent and in their diversity. But even after all this debate
and discussion, truly unique, what is important to recognize is that
what SBIR has created is half a million graduate-level engineers
and scientists making that population probably the largest single
concentration of technical talent that exists anywhere.

When I was asked to testify, I was asked to include in my testi-
mony some mechanisms to educate you on some of those program
impacts, and I did that in a fair amount of detail, and I will quickly
go over some of it here. But what it comes down to is that perhaps
reauthorization is to argue that we live in radically changed and
changing times. And in a very real sense, were still managing
SBIR as we did when we created it 35 years ago. And it is impor-
tant that in order to make decisions about how we’re going to
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change the program, we need to be basing those decisions on ac-
tual. There’s a novelty, making policy decisions based on factual in-
formation.

A caveat: I am not suggesting in some of my recommendations
that SBIR is a causative agent. It isn’t. SBIR funding has made it
possible for a whole lot of people, some here at this table and oth-
ers in the room, to do things that are quite extraordinary. They got
the tools that they needed to do the job.

What I'm trying to argue is that the $43 billion you have so far
invested, and that’s a term very carefully chosen, has created an
identifiable, verifiable pool of technical talent and capacity that the
VC community, evidence is clear, and the major corporate commu-
nity are already tapping into. We should as a country be systemati-
cally mining and engaging this talent to include moving away from
the stovepipe type approach to project management, which defines
SBIR, to doing something about the balkanization of the program
that is now clearly occurring where companies in one agency are
not known in any sense by any other agency, and all the agencies
are now very different in the way they operate.

When I organized the thoughts I put together for this presen-
tation, I looked up the term “realize.” I want you to realize the
value of what SBIR has created. The easy part is you understand
that there has been this enormous impact. The second part, which
is a new thought for many, is that “realizing” as a verb means
dragving down and making a profit from what it is you have cre-
ated.

So what I've tried to do in the testimony I provide you is give
you an overview of the extent of venture capital involvement in the
SBIR program. We track every venture capital transaction, and we
now have solid data that $90 billion worth of venture capital has
already followed the $43 billion, but has gone to a very small sub-
set of the SBIR program.

We're the largest single creators of intellectual property—on a
daily basis, between 10 and 14 patents issued to SBIR companies
in the United States. That’s 365 days a year, 7 days a week. We
have an incredibly high, extensive activity of M&A transactions.
Nearly 9 percent of SBIR companies are being acquired. They’re
being acquired by major and mid-source corporations, who, for rea-
sons I probably don’t have time to discuss in my 5 minutes, have
enormously reduced their own internal R&D capability, and are
compensating for that lack of capability by bringing in and engag-
ing the small business community.

We also provided you data to give you indication of the employ-
ment impact that the SBIR community has had. We collectively as
a group, and the data is very solid, have created, are responsible
for almost 7 percent of all STEM jobs in the United States econ-
omy, 20 percent here in Massachusetts. Unfortunately, sir, less
than 60 percent in the State of New York.

What I'm trying to suggest is that we continuously track the
SBIR program, and in my testimony I gave you a list of some of
the things that we track. And what we’re seeing is that SBIR is
a mirror. It’s almost like a mirror for what’s going on in the econ-
omy overall, but it is also, when you break it out in detail, gives
you a clear indication of how the economy is functioning. And our
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job becomes not simply to modify now the program runs for those
who are in it, but how it can be effectively drawn down as the eco-
nomic asset that it truly is.

Forward thinking of members of the Senate allowed us to get the
legislation passed for SBIR originally almost unanimously. We hit
the skids in the House. But the upshot was despite that, we fin-
ished up getting the legislation passed. We were subjected to the
ultimate of torture, which was a 7-committee sequential referral.

But after the legislation was passed, I was recruited by the SBA
to get out the word to the SBIR community potential of the avail-
ability of this resource. And the second was to make sure that the
agencies who had been a primary source of the opposition to the
creation of the program were, in fact, in compliance with the law.

That two-pronged requirement resulted in my doing what I need-
ed to do, which was simply to follow the money, and to keep the
SBIR record. And I have no intentions of that becoming my life’s
work, but eventually that is what it’s actually become.

So what I've given you in the full testimony is a clear indication
of how the money has flowed. One of the things that we did do is
we looked at things like understanding who’s new to the program
and who isn’t. And one of the charts, which I hope you pick up on,
if to give you clear indication that despite, since the last reauthor-
ization, an increase in the availability of funding, the number of
awards, the number of companies that are involved in the program
has dropped precipitously.

And that precipitation, I'm suggesting, is partly to do with the
change in the rules when it came to who’s eligible for venture cap-
ital in the SBIR program. Venture capital has always been a factor
in the SBIR program, and I have a table in my testimony that plots
that by every single agency. But it’s startling when you realize that
a full 61 percent of all of the venture capital funded firms in the
SBIR program have an NIH connection.

What’s interesting and not nearly so obvious is that there is also
a similar connection of something like 32 percent of all those who
are VC funded are in DOD. Those are very exciting numbers, but
as a practical matter, it also means that there are huge percent-
ages of companies that are not getting venture capital, and whose
access to the additional resources they need are seriously curtailed.

One thing I will finish up on the VC component is that it is im-
portant to recognize that, and we document this very carefully, $1
in $6 invested by the venture capital community in the United
States is going to an SBIR company. Those guys are not fools. They
are going to where the quality is, where the value is, and where
the potential is. And we should very proud of the fact that they're
coming, but also very scared of the fact that they’re coming in such
very large numbers.

I find myself asking the question, when we are funding compa-
nies that are in receipt of major amounts of venture capital, whom
are we not funding where that company’s access is not into the
venture capital funding which is available to so many others. I
mentioned that we have been very active in the patent area and
in the VC area, but one of the things I want to move on to is the
fact that the large corporations are increasingly, for a whole lot of
reasons I can explain, downsizing their internal R&D operation,
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and coming in major numbers to the SBIR program. The data I
gave you on M&A shows clearly who’s buying SBIR companies, and
it’s predominantly the major corporations.

There is a steady stream of people who are from major and mid-
sized corporations who are coming to SBIR because it is the largest
single concentration of technical talent. When we were passing
SBIR originally, 15 percent of engineers and scientists with grad-
uate-level degrees were employed in small firms. That number is
now 37 percent. 37 percent. And yet the amount of money that
we're getting in the SBIR program has not substantially increased
over that same time period.

What I also tried to do because you asked me to look for talking
points, and obviously I've run out of time, and so I'm going to give
these very quickly. We think there are lessons to be learned from
how the venture capital community managed their portfolio that
could be applied managing SBIR as a portfolio, not the whole pro-
gram, but let’s try it out as a pilot. The second is my judgment,
based on what we’re looking at right now, is that the agencies have
become much more risk averse than they used to be. They are in-
creasingly asking for projects that have a near-term application
and requirement, and we are no longer doing the work, the call
contact work, where Irving Jacobs told you in Congress that SBIR
funded their work at a point in time when nobody else would give
them the time of the day. We’re doing far less of that than we used
to be doing.

We need to be looking at ways in which the SBIR community has
access to demonstration funding. There is in every agency a pool
of money that is designated for those regularly in receipt of R&D
funding to go on to the prototype development activity. We don’t
have any sort of access, and a second phase to is, frankly, not the
answer which is what the last legislation did, because that simply
reduces the pool that’s available for other companies.

We need to empower the program managers to allow them to do
things that are different from the way that they have previously
been doing. Navy years ago, for example, deconstructed a project
for containership and security, divided it into nine component
pieces, recruited nine SBIR companies, put them together as a
team. And that technology is now the way that the system for con-
tainership and security in the United States is completely handled.

We should be doing more of these types of things, not expecting
the small firm to put the whole pathway to commercialization, but
to bring their talents to bear in team type projects that are far
more valuable. We need to empower the SBIR program managers,
probably the most dedicated group of Federal employees you're ever
going to find. Give them an opportunity to try out ideas and not
be looking over their shoulders to see whether or not that will draw
them trouble.

We need to encourage SBIR companies to look at other ways of
generating revenue. In the VC community, it is a commonplace
condition that the technology that you own has a broader set of ap-
plications than you can apply, and so you license that technology
out and generate a revenue stream. We don’t do that in the SBIR
program, and we should be doing that.

And here ends the lesson. Thank you.
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[Applause.]

Chairman HANNA. Thank you very much. I will yield to Con-
gressman for the first question.

Mr. MOULTON. Thank you, Mr. Chairman. Ann, in our compel-
ling and lengthy testimony, you mentioned that there are different
agencies that oversee programs, and this is something that we
heard during our recent hearing in Washington, that not all the
agencies handle things the same, and the results differ as well.

And so, I would like to ask the rest of the panel to comment on
any differences that you have seen among the agencies’ administra-
tion of this program. And where are there lessons to be learned?
Charles?

Mr. KOLB. I think as you know, Representative Moulton, in ad-
dition to running Aerodyne, I have served since 2002 on the Na-
tional Research Committee that at Congress’ request compares the
program’s 5 largest agencies, and tries to identify best practices
and identify core practices, and encourage them to learn from one
another.

We find that, for instance, in some agencies, SBIR and STTR
programs are run really as a single entity. There is very little dis-
tinguishing the two except for some rules about how much money
might go out to a non

Mr. MOULTON. And is that a positive thing or negative thing
when they are run as

Mr. KOLB. Well, our interpretation, and this is brought out
clearly in the STTR report for the five agencies that was just pub-
lished by the National Academy, is that in the various agencies,
some agencies have a desire to promote more basic research as we
heard, and others do not. And the areas where more basic research
is not as highly valued as some of us thing it should be, this special
access to universities and other non-corporate nonprofit research
agencies, research institutes that STTR promotes directly particu-
larly is not an added attraction for some of the agencies.

Mr. MOULTON. Well, let me just get to the heart of it. I mean,
do you think it is a good thing or a bad thing when these programs
are managed together?

Mr. KOLB. Well, our conclusion is that the program managers
are using the STTR in the way that works best for their agency,
and it is just a fact that some agencies are moving away from spon-
soring as much fundamental research as the program used to have.
And I think there is a wide feeling among the SBIR companies that
maintaining some very fundamental research topics in the solicita-
tions actually would be very good for the program going forward.

Mr. MOULTON. Thank you. David?

Mr. GREEN. I agree that there should be a different approach.
There are certain agencies that, let me us the expression, mission
agencies such as the Department of Defense, in which they would
be a potential customer, not the exclusive, but a customer for the
technology. And I think that over the last decade the Department
of Defense has become aware of how valuable this new technology
development program can be to provide technology spiral upgrades
toward the national mission.

And so, clearly their emphasis should be, would be, of necessity
different than perhaps the National Science Foundation. But I
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think there needs to be a room for both of those opinions and those
emphases. Even within DOD, there should not be an emphasis only
on the highest technology readiness level, TRL, that there needs to
be some in this valley of death.

This technology has reached a certain maturity, but it is a long
way away from the TRL-9, if you will let me use jargon, the high-
est technology readiness level where you can hand it to a
warfighter or put it on the fleet. And so, the SBIR takes it so far.
One of the suggestions I was making was to let the program take
it a touch further to where in DOD the mission agency would then
begin to put core funds against it.

For the non-mission agencies, they should reach out toward the
commercial world, but once again I am advocating that perhaps
more funds be placed in after the phase 2 to move it closer to a
commercial product. We have transitioned things to commercial
products, and the result of a phase 2, which worked in the labora-
tory, is not a compelling story to the pharmaceutical company who
wants to buy a sensor to put on its analytical line. And so, there
still is a gap.

Mr. MOULTON. Thank you. Thank you very much, Mr. Chair-
man.

Chairman HANNA. Thank you. You have the Massachusetts and
Connecticut SBA person here in the regional director. I want to ask
you about risk because a lot of what we are doing here today is
talking about risk, engaging in risk, how do we measure risk, and
what are the benefits of risk. Therefore, on that continuum, and
you talked about continuing that risk through phase 2 with pre-
sumably marginal things at the moment, but with great potential.

I want to ask you if you think that in general we measure risk
appropriately, if that is a fair question.

Mr. BIRD. Is that for me or the

Chairman HANNA. Anybody. No, I mean, you have a chance to
talk to the couple of big shots here. You might as well take advan-
tage.

Mr. BIRD. I think it is a $2 billion a year program. It should be
managed like a portfolio.

Chairman HANNA. Maybe move your microphone a little closer.

Mr. BIRD. It should be managed like a portfolio, and there
should be higher risk components of the portfolio and lower risks.
And how to measure it is a very inexact art, but I think technology
readiness levels are a proxy for risk that we are taking. And so,
I like the idea of experimentation, that some agencies might be fo-
cused more on pure research and others on product development.
NSF certainly is strong on commercialization, but I think it needs
to be managed as a portfolio.

Chairman HANNA. Mr. Kolb?

Mr. KOLB. My personal opinion is that not only in the SBIR and
STTR program, but in fairly funded research in general, there is
too little high-risk, high potential reward work going on, things
that can really change the game. And given the fact that budgets
and money agencies, DOD in particular, in terms of their normal
6-1 to 6-3 research and development funding, those dollars are not
nearly as plentiful as they were during the Cold War and so on
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when there was a lot of opportunity to do research to help with our
Nation’s military.

So now, many of the DOD sub-agencies use the SBIR/STTR pro-
gram to solve current and relatively narrow problems, and I do not
fault them for that. They have these problems. They do not have
options to get money to solve them any other way than to——

Chairman HANNA. You know, about 15 percent of the applica-
tions are actually accepted.

Mr. KOLB. Yeah, that is correct as well. But I think all the agen-
cies would benefit from having some funds identified to put on
what would look very high-risk proposals, but if they prove to be
true could really change how the agencies run their businesses.

Chairman HANNA. Mr. Green?

Ms. ESKESEN. If I could bring a different perspective than the
ones we are hearing, we are tracking newcomer, old comers into
various agencies, and we were asked to do that by the SBA. And
one of the things left out is that there is a significant percentage
of the agencies are going with the guys they already know. And the
ability of newcomers to get into the program is dropping quite pre-
cipitously.

And if you are talking about, for example, any one of the Air
Force, Navy, Army, and the like, their percentage of newcomers in
any one year is incredibly small. Interestingly, in NIH, it is quite
high. It is almost 40 percent. The conversion rate to phase 2 and
the ability of that company to go on is an issue to be discussed.

But I think there are ways that the agencies are mitigating their
own risk by who they are choosing to fund. One of the things I did
not get a chance to mention is that when you look at venture cap-
ital in the SBIR space, there used to be a clear patent. A company
would be formed or get his SBIR award or vice versa, but it was
happening in the same sort of time horizon, and sometime later,
venture capital would come onto the scene.

There is virtually no venture capital being awarded anymore to
a company that started with SBIR and no venture capital. All the
venture capital is going to companies that already have venture
capital, that all the companies

Chairman HANNA. So what you are saying, the whole process
has become risk averse.

Ms. ESKESEN. That is right. I am.

Chairman HANNA. Mr. Green?

Mr. GREEN. I guess, remember the SBIR program is 3 percent
of the R&D and T&E budget. And so, your statement really needs
to be reflected more broadly across the whole research structure of
the United States. I mean, I think this SBIR when it was created
to address America’s, at that time, inadequacy to transition great
ideas to products. That was the concept the Japanese were doing
far better a job at it than we were at that time.

So I think it began with a bent toward the practical. However,
your question is a very good one. Fundamentally, America has be-
come, I believe, focused too much on the immediate payoff.

Chairman HANNA. Well, what I am suggesting is that, and this
is going to sound strange coming from my side of the aisle maybe,
but that the fact that this program is so successful is actually in
a strange way a counter indicator. Thank you for nodding your
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head. I appreciate it. That if you were doing things correctly, you
would push that environment until you reached a point where you
actually started to lose.

That would be that inflection, that X-Y axis that suggests to you
that you are taking the maximum amount of risk with the min-
imum amount of lost opportunity. And it is hard right now to get
anything authorized. You know, I am fairly confident this will be
reauthorized.

So I wanted to ask you, Mr. Green—with your indulgence.

Mr. MOULTON. Of course.

Chairman HANNA. You mentioned phase 2, and you are dis-
appointed that you see these wonderful things at phase 2 that are
not carried on because at some point somebody says this is too
risky. It is not going far enough fast enough. How do you change
that dynamic? Who is the guy who makes that decision? And why
should not he make, or she, make that decision since it is public
money?

Mr. GREEN. The SBIR programs have a legislated amount of
money, and, yes, different companies have demonstrated different
efficiencies. And I am sure there are cases where the phase 2 pro-
gram is adequate to create a commercial product, but most often
it matures it to a certain level, and it is a competitive process. But
when we take that experimental prototype and we go to a commer-
cial company, they say that is fine, give me the part number, and
I want to buy it.

The commercial entity does not want to fund any R&D. They
want to have essentially a finished product. So that gap can either
be filled with the company’s retained earnings, external invest-
ment, and often even to go from that point of the prototype to the
product takes a long time.

Chairman HANNA. Can you give me an example?

Mr. GREEN. We are building an instrument for the pharma-
ceutical industry, and it measures freeze drying efficiency. And the
benefits are many-fold in that in that industry, a lot of the medi-
cine could cost millions of dollars. But yet, they want to buy an in-
strument that is proven and will cost $100K.

The NIH/SBIR and NSF/SBIR that we had to mature it took it
along a certain distance, but we still needed to invest significant
money. Our company, we explore all the pathways. We invested
our own money. We took money from another commercial company
as essentially an advanced loan, if you will, an advanced payment.
And we eventually matured that to a product, but it took many
years. If the SBIR, as it has done in the 2011 reauthorization, per-
mits there to be the next stage of investment of SBIR funds, then
that would have moved much more quickly, and it would have
probably produced a better product.

We have also tried to spin technologies out to a new company
with venture-funded partners. And in that case, the SBIR tech-
nology was a certain maturity, but it was still a very long road to
a product. And so, as a result, the venture funding needed sequen-
tial rounds of funding to have that technology reach product and
reach the market. And oftentimes those companies fail just because
the technology takes a certain amount of time, and it takes a cer-
tain amount of money.
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And in that process, often the founders are diluted out of the
process, and the venture entity itself faces, as we know these sta-
tistics, that only a small fraction actually become homeruns, and
many fail. And I would argue yet a little more development funding
on the government’s part would increase the yield out the other
end.

Ms. ESKESEN. And I would concur, and I think a related issue
to that is that small firms almost by definition are component, not
full systems builders. And no matter the fact that I think SBIR is
amazing, we shift the primary burden of risk resolution to the
small firm. It becomes your job, their job to get together the other
assets that are required to continue the process.

And I think there is an argument to be made by standing back,
not the whole program, just parts of it, but standing back from
some of these types of concerns and experimenting with different
ways of mitigating the risk so that we are not putting the whole
entire program at risk, but we are seeing whether or not trying cer-
tain things

Chairman HANNA. But does it not at some point become almost,
I mean, it is scientific and it is practical, but at that level it be-
comes very subjective. Do you not think, Mr. Green? So how do you
do that?

Mr. GREEN. How do you do that? Well, it does require the en-
gagement and involvement of the government program managers
in that evaluation, not necessarily so much the commercial, as the
commercial and the technical together. I will simply state that we
did have, we had two SBIRs on this technology from different agen-
cies for different missions. But we have had to seek many, many
times that amount of money afterwards to see through to a prod-
uct, and it has also taken many years because it was moving to get
accepted in by the government. It took many years for the govern-
ment to recognize, test, evaluate, and then put it into their plan-
ning documents.

Chairman HANNA. Well, thank you. Thank you all. It has been
wonderful testimony, especially from people who have had experi-
ence with the programs. So I would imagine there is no one in the
country that knows more than you do about this program. So we
are grateful and grateful for your statements. I thank you all
again.

Independent research conducted by the National Research Coun-
cil, at the National Academies of Science, and the Government Ac-
countability Office have shown that the SBIR and STTR programs
are meeting or exceeding most of their statutory requirements.
They are good programs that do what they were supposed to do,
and that is very good for our country as you have heard today, but
we can do better.

We will take the suggestions you have made and provided us
with today, work to incorporate them. And I would urge you if you
have an idea that we can put in the form of an amendment or a
bill, that Congressman Moulton and I will certainly in our position
are capable of carrying that forward and trying to sell your sugges-
tions.

And I will turn to you for your closing statement if you have one.
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Mr. MOULTON. Sure. Thank you, Mr. Chairman. I just want to
thank all of you for coming here, not just those of you who came
to testify, but all of you who came to participate and to listen to
this hearing. It is difficult for us to do our job in Congress without
truly acting as your representatives, and that means coming here
and listening to you, and to understand at the ground level how
these programs are working. We are looking forward to reauthor-
izing this program, but we hope to do with some necessary im-
provements, and some improvements that will help the program
not only continue its amazing track record to date, but really ex-
pand on that success for the years to come.

As a member of not just the Small Business Committee, but the
Armed Services Committee as well, I see every single day how im-
portant it is that we continue our technological development to
compete with our adversaries across the world. So in that par-
ticular window for DOD, I understand how critical this program is.
And we have a little bit of catching up to do, so it is time to make
sure that we not only reauthorize this, but improve it for the fu-
ture. And your testimony today has been immensely helpful for
that, so thank you all very much for participating.

And, Mr. Chairman, I yield back.

Chairman HANNA. Thank you, and I think along with my rank-
ing member here, we both go back with, I certainly, a more enthu-
siastic vision about this program. I am grateful for that. And there
is a difference between expense and investment. These are clearly
investments in our future. I have heard that from everyone here
today.

I ask unanimous consent that members have 5 legislative days
to submit their statements and supporting materials for the record.

Without objection, so ordered.

This hearing is now adjourned, and thank you very much.

[Applause.]

[Whereupon, at 2:11 p.m., the Subcommittee was adjourned.]
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APPENDIX

MASSVENTURES

I want to thank Chairman Chabot, Ranking Member Velazquez
and Congressman Moulton for inviting me to testify today on the
critical need to reauthorize the SBIR/STTR program.

My name is Jerry Bird and I am the President of MassVentures.
MassVentures is a quasi-public venture capital firm focused on
fueling the Commonwealth’s innovation economy by funding early-
stage, high-growth, Massachusetts startups as they move from con-
cept to commercialization. We were honored to receive the pres-
tigious Tibbetts Award in 2015 from the U.S. Small Business Ad-
ministration, recognizing our significant role in driving innovation
and creating new jobs through the SBIR and STTR programs.

As is often the case here in Massachusetts, when MassVentures
was formed 38 years ago, we were the first program of our kind
in the country. Our model and our mission to provide start-ups
with early funding; guidance in operational, finance and sales, and;
position them for additional rounds of funding from the traditional
venture capital community has now been replicated throughout the
country and across the world.

In our 38 years, MassVentures’ portfolio companies have raised
$1.1 billion in additional funding; directly created 7500 jobs in
Massachusetts, and; 16 MassVentures backed companies have gone
public. In many cases, the companies we’ve been able to invest in
and help grow got their start through SBIR/STTR funding.

The SBIR/STTR programs have played a vital role in harnessing
the immense human capital of Massachusetts’ higher education,
medical and research institutions. The SBIR and STTR programs
provide opportunities to small firms to create great ideas but are
unable to attract traditional venture capital funding or need seed
funding to pursue those projects that the private sector has decided
are too high-risk or not lucrative enough. However, it’s exactly
these high-risk, high-reward projects that truly drive innovation in
Massachusetts.

There is no question SBIR/STTR has been effective in allowing
concepts to begin the road to commercialization. But even after two
years of funding, many companies weren’t ready.

Research was still ongoing. Prototypes needed testing. Or often
the company’s founders weren’t ready to juggle innovation with the
everyday demands of operations, finance and sales. It’s hard to
master your elevator pitch when you’re spending all your time in
a lab trying to create something that’s never been created before,
or attempting to solve a problem long thought unsolvable.

The federal government had played its role. SBIR/STTR had
brought many companies to the verge of commercialization. But
there were still too many instances where we were left asking
“what could’ve been.”

A gap remained.
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In 2012, we created the SBIR Targeted Technologies program—
START—to bridge that gap and ensure growing Massachusetts-
based companies would be able to commercialize technologies de-
veloped under SBIR and STTR contracts. Recognizing that innova-
tion, invention, disruption take time, the START program provides
up to three additional years of funding for SBIR/STTR projects.
Stage I companies are awarded $100,000 grants. Stage II compa-
nies receive $200,000 and Stage III companies receive up to an ad-
ditional $500,000. The most successful START applicants can re-
ceive a total of up to $800,000.

In just four years, START has provided $9 million in grant fund-
ing to 40 deserving SBIR projects. START companies have raised
additional capital of $138 million and seen a 30% employee growth.
MassVentures has created an ecosystem of more than 200 compa-
nies, reviewers, service providers and advisors.

Energid started as a robotic software company serving almost ex-
clusively NASA and the Department of Defense. However, it was
clear there was a broader application for their software and exper-
tise in robotics. The company took the risk of creating small arm-
sized robots to demonstrate the power and potential of its software.
In 2013, MassVentures awarded Energid a Phase I START grant.

Energid sold their robots to early adaptors and is now in discus-
sion with major global corporations and poised to sell thousands of
units. Technology which had been developed to control lunar exca-
vation for NASA is now being used to drill for oil in the North Sea,
conduct surgery and even pick oranges. A Massachusetts-based
software company, supported through MassVentures and START,
Energid has emerged as one of the world’s leading robotic tech-
nology companies.

START has also proven that innovation can happen anywhere.
While we evaluate START applicants through our prism as invest-
ment professionals, there is nonetheless a remarkable geographic
diversity among START companies. Companies outside Boston and
Cambridge that might have otherwise lacked the time, resources,
support or network necessary for success now have it.

There are START companies in Barnstable, Canton, Charlton,
Chelmsford, Georgetown, Littleton, Newburyport, Wakefield and
Wilbraham. These companies have the potential to be economic an-
chors in their communities, spurring much needed revitalization
and attracting new businesses and residents. Without SBIR/STTR,
these companies likely never would have begun; without START
these companies likely never would have survived.

Just as MassVentures was, we believe the START program
should serve as a national model for how states can best leverage
the federal government’s investment through the SBIR/STTR pro-
gram. The SBIR/STTR programs are essential in order to allow
American scientists and researchers to innovate, invent and dis-
cover the technologies of tomorrow. But states must also do their
part to build on progress made through SBIR/STTR funding and
ensure those technologies of tomorrow are not always a day away.
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Testimony of Charles E. Kolb
President and CEO of Aerodyne Research, Inc.
Billerica, MA 01821-3976

Subcommittee on Contracting and Workforce

House Committee on Small Business

“Commercializing on Innovation: Reauthorizing the Small Busi-
ness Innovation Research and Small Business Technology Trans-
fer Programs Part I1”

Lynn City Council Chambers
3 City Hall Square, Lynn, MA
Tuesday, March 8, 2016

Mr. Chairman and Subcommittee Members:

Thank you for inviting me to testify today about the effectiveness
of the Small Business Innovation Research and Small Business
Technology Transfer (SBIR/STTR) Programs. My company, Aero-
dyne Research, Inc. (ARI), was founded in late 1970 as a contract
research organization focused on improving the nation’s strategic
defense systems. We subsequently broadened our range of expertise
to include energy technology and major environmental issues such
as stratospheric ozone depletion, ambient air quality, acid deposi-
tion and climate change.

Until Congress passed the Competition in Contracting Act
(CICA) in 1984, small high technology companies like ARI could
submit unsolicited proposals to research and development (R&D)
programs in relevant federal agencies and often win sole source
contracts to pursue their best ideas. However, CICA regulations es-
sentially eliminated unsolicited proposals. Also in response to CICA
regulations many agencies greatly reduced the number of R&D con-
tracts they issued to small businesses, relying instead on large and
complex contract solicitations that required large company led
teams to adequately respond. Businesses too small to credibly lead
these more substantial requested proposals then had to sell their
capabilities to large “system contractors” to be included in pro-
posals. Further, even when small companies managed to join a
winning proposal team, they might not receive the funding they ex-
pected, since the large prime contractors controlled the flow of
project funds and often would prioritize funding distributions to
their own employees.

After the CICA took effect the SBIR program, which had started
in 1982, and the STTR program, started in 1992, became major
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sources of federal R&D funding for many scientists and engineers
employed by small businesses (<500 employees). However, the fed-
eral government’s expectations for “successful” SBIR and STTR
grants or contracts are significantly different than expectations for
normal research funding.

Normal federal research funding is generally deemed successful
if a novel scientific understanding is achieved or a successful tech-
nological advance is implemented. These successful outcomes are
traditionally documented in patents and/or peer reviewed archival
publications, adding to the nation’s reservoir of scientific and tech-
nological knowledge and capabilities. Of course, the purpose of
R&D funding from a mission agency may be to produce information
and/or capabilities applicable to some part of the funding agency’s
mission.

SBIR/STTR funding is expected to produce the same level of new
scientific understanding and/or technological advances as normal
federal R&D funding; all properly documented in scholarly articles
and/or patents in both cases. However, it is also expected to
produce an innovative product that either solves a mission agency’s
designated problem or can be easily engineered to compete success-
fully in commercial markets (ideally both mission agency adoption
and commercial success are achieved). In addition, the “successful”
SBIR/STTR company also hires additional, well-paid staff members
or spins off new companies that commercialize the parent com-
pany’s SBIR/STTR funded technologies.

At ARI we have adopted a strategy of using SBIR/STTR funds
to develop proprietary technology that we can use to expand our
own research capabilities as well as sell to our R&D peers world-
wide. Our most successful tactic is to develop new and better ways
to measure both gas phase and small aerosol particle pollutants in
real-time and with very high sensitivity and specificity. Starting in
the mid 1990s we have used SBIR/STTR funds to develop three
lines of mobile, robust instruments that can be used in both labora-
tory and field experiments to measure the properties and con-
centrations of air pollutants. Initial versions of these instruments
were tailored for skilled scientist users, while some subsequent
models can operate autonomously and are suitable for routine pol-
lutant monitoring stations.

Since 2000 the increases in the capabilities and sales of these
three instrument lines have evolved dramatically. From 2000 to
2015 instrument sales have grown from less than 1 million to over
14 million $/year. In FY2015 instrument sales provided 65% of our
corporate revenues and R&D projects 35%. Over the past 15 years
we have earned $80 million in instrument sales to customers on six
continents; with—80% of the sales outside of the U.S., helping our
nation’s balance of payments. We have also hired a significant
number of instrument engineers and assembly technicians to help
develop, assemble, test and service our instrument product lines.

Some of our U.S. instrument sales have been to U.S. federal lab-
oratories, including DOE National Labs, NASA Center Labs, DOD
Laboratories, EPA Labs, and the NSF’s National Center for Atmos-
pheric Research. So our instrument products have not only been
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successfully commercialized worldwide, but they have also directly
served the needs of the agencies whose SBIR/STTR funds enabled
their development.

We are also proud of our scientific accomplishments, during the
FY 2000-2015 period we were supported by other funding sources
to perform over $18 million worth of laboratory and field measure-
ments using our instrument products. Recent sponsored research
projects have measured methane emissions and other pollutants
from oil and gas operations, including fracking well pads, gas
plants, transmission pipeline compressors and gas storage facilities
all over North America, including the recent Aliso Canyon gas stor-
age facility’s mega leak near Los Angeles. We have also recently
mapped air toxic pollutant levels in poor neighborhoods near the
Houston Ship Channel and measured trace gas and fine particle air
pollution levels in Beijing. In fact, ARI has twice been named the
Department of Energy’s SBIR/STTR Company of the year (2006
and 2013) for our contribution to their environmental research pro-
grams as well as our equipping their scientists with important new
research tools.

We also contribute to our nation’s scientific reservoir; in 2015
ARI scientists published 75 peer reviewed scientific papers, most
based on measurements using our instrument products. We also re-
ceived three U.S. patents for innovations to improve instrument
performance.

I believe that we have demonstrated that SBIR/STTR funding
stimulates scientific discoveries and technological inventions that
both meet federal agency needs and can be successfully commer-
cialized, serving both national and international markets. Further,
SBIR/STTR awards promote successful science based companies
that provide well paying jobs to talented scientists, engineers, tech-
nicians and business staff employees.

At our company, and many hundred others, support from the
SBIR/STTR program has successfully stimulated the production of
the range of scientific, technological and economic benefits envi-
sioned when Congress created these programs. Reauthorizing these
programs will serve our nation well.
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Commercializing on Innovation: Reauthorizing the SBIR and STTR
Programs Part II.

Testimony by Dr. B. David Green, Physical Sciences Inc. Andover MA on
March 8, 2016

Good afternoon Congressman Hanna and Congressman Moulton:

Thank you for your interest in the SBIR program and allowing
our innovative companies to participate and share their stories.
SBIR represents America’s seed capital and has helped create new
companies, excellent high technology jobs, and a great many publi-
cations and patents. It is the envy of other countries, and its suc-
cess has not been duplicated due in part to America’s unique entre-
preneurial culture. The SBIR program funds concepts at very early
stage where no other funding source exists. It allows the risk tak-
ers to retain and reap the rewards of their dedicated efforts. The
government and the agencies are truly patient angel investors. Ul-
timately the investment is returned through taxes. Recent studies
by the National Academies and by the mission agencies report its
great success. Every government dollar results in over $3 of rev-
enue after Phase II.

The SBIR is a great program. I wish to make three suggestions
for your consideration to make it even better. The SBIR program
has demonstrated its value over the past 33 years. First, please
make it permanent. A long term charter for the program allows for
better agency planning and staffing. Before the 2011 reauthoriza-
tion, there were 14 short term continuations that made it difficult
for the agencies to execute the program and made it impossible for
the small businesses to maintain staff and advance their tech-
nology. Since the 2011 Reauthorization, the SBIR program man-
agers and staff at all the agencies have shown great dedication and
commitment to making this good program even better—making
ever more companies aware of this opportunity. We recognize and
commend the dedicated efforts by the staff at SBA and the many
agencies.

My second suggestions is to increase the allocation to the SBIR
program. This program is budget neutral—and our request is to
shift more resources to a program that has proven its effectiveness.
Currently only 3% of the R&D funding in federal agencies is allo-
cated to SBIR. I ask that you increase that allocation gradually to
5% over the next decade—and to focus the funds from that increase
to maturing technology after the initial Phase II program. For
years, many worthy technologies have died at the conclusion of
Phase II programs because the technology, although demonstrated,
is not in a form recognized as viable by a commercial company or
a mission agency. At the end of Phase II it has not been dem-
onstrated outside the lab under real world conditions. This gap has
become known as the Valley of Death for SBIR technologies. Too
many do not make it through to become viable commercial prod-
ucts. A good many receive some post-Phase II funding ut it is too
little, too fragmented, too restrictive. The Commercialization Readi-
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ness Program created in the 2011 Reauthorization has begun to ad-
dress this need. I urge you to consider increasing the SBIR alloca-
tion and focusing it on further maturation of promising tech-
nologies after Phase II.

My last suggestion is to make access to the SBIR program easier
so that a wider diversity of companies compete and win programs.
We all understand that it is not easy doing business with the fed-
eral government. Recently there has been significant effort to in-
volve nontraditional ventures and new companies in providing
technology to address our national needs. Instructions are complex.
Submission is complex. Regulations are complex. A very large bar-
rier to those new participants is the requirement for a government
approved accounting system. We ask you to consider strongly en-
couraging the agencies with an SBIR program to use Fixed Price
Best Efforts contracts for Phase II programs with the prototype re-
maining with the small business to enable transition to a commer-
cial product. This will reduce the burden on both the companies
and the government contracting officers to a fraction of the level
needed in Cost Plus type contracts. Fixed Price will enable speedier
contract award and more rapid advance of the technology. The
innovators will spend more time on their technology rather than
complying with the FAR. Most importantly, this will encourage
many new entities to participate in the SBIR program.

Our employee owned company, PSI, has successfully transitioned
many SBIR technologies. We find the fastest way to move the tech-
nology to market. Under NIH NEI sponsorship, PSI, working with
clinical researchers, developed a retinal tracking method permit-
ting greatly improved eye examinations. We partnered with a lead-
ing eye equipment manufacturer, and have sold 16,000 systems
containing this technology over the last eight years—producing
over $1B in revenue, and providing better eye care for tens of mil-
lion Americans. Under EPA sponsorship we developed a handheld
LIDAR to detect natural gas leaks. Our partner has sold over 3000
systems and a large fraction of American homes have been made
safer using this technology. Under Air Force sponsorship we have
developed critical optical components that are now integrated into
aircraft systems.

In emerging technology areas we have sought external equity in-
vestment and created new companies. And PSI has also manufac-
tured and sold the technology directly into specialized markets.
Under NASA sponsorship we created accurate space simulation
chambers that have been sold around the world, and offered testing
services. Nearly every material that has been put into space has
been tested in our chambers. Under Army SBIR sponsorship we
have developed and sold sensors to detect chemical warfare agents
remotely at distances permitting troop safety. Under Navy sponsor-
ship we have developed fuel quality monitors for naval and com-
mercial aviation. Under DNDO sponsorship PSI has implemented
novel algorithms that vastly improve radiation sensor performance
at screening portals. And under Army sponsorship we have devel-
oped a small UAV to provide our warfighters and law enforcement
situational awareness. This capability is now deployed and contrib-
uting to national security.
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PSI is a founding member of the New England Innovation Alli-
ance. NEIA meets regularly to share best practices and discuss top-
ics of common interest and concern. Many of our fellow members
are here today to share their SBIR technology success stories with
you.

The SBIR program is already one of the most successful in the
government. It is America’s seed capital. Today I have offered three
suggestions to improve this already terrific program. I ask you to
please move to reauthorize this program now, to increase its alloca-
tion and to encourage contracting methods that encourage new
companies to participate in the program. SBIR’s success is docu-
mented in the National Academy studies. I ask you to reauthorize
it to keep technology innovation strong in America, and help Amer-
ica to remain the world leader in technology.
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Good afternoon gentlemen. My name is Ann Eskesen, founding president of the Innovation Develop-
ment Institute, LLC a small four-person firm that since its founding has been located right here in the
MA Sixth District.

First, may I thank you for your scheduling this hearing and particularly for your providing me opportuni-
ty to offer testimony on what will be the Fifth Reauthorization of the vety important SBIR- STTR pro-
grams -- arguably, in terms of overall technology development and business impact briefly to be consid-
ered here - perhaps among the most important pieces of legislation ever enacted by the US Congress.

I had the distinct honor, exciting challenge and privilege of having been part of that small group of play-
ers involved in the development, passage and subsequent implementation of the original SBIR enabling
legislation what is now more than three decades ago. That very active political involvement continued
through the 1986, the 1992 and 2000 SBIR reauthorizations and, though to a much lesser extent on the
front line, also in the long drawn-out, multiple Continuing Resolution effort required to achieve the
Fourth reauthorization.

I make the point of this longtime SBIR association not with the intent of bringing attention to how old I
am but to explain why ~ and to an extent how - the perspective I bring to this important discussion is
almost certainly significantly different from that you will hear from almost everybody else. Clearly, as a
long-time SBIR advocate, I strongly support Reauthorization but I would energetically argue that if we
are truly to draw down the considerable value of 24 that SBIR has created, the extent and form of that
value must be uaderstood and factored into this Reauthorization discussion.

In my judgment - based on that thirty-five years of involvement - SBIR is far more usefully understood
not simply as a program that funds R&D in small business but rather as an impottant technology, busi-
ness and economic development resource that should be being managed as such.

The ‘Success Story’ approach to documenting the achievement of individual SBIR Awardees is powerful,
sometimes awe-inspiring, often game-changing - testimony to the depth in talent and creativity that exists
in small firms and to the value of giving such firms access to resources like SBIR. The fact of there being
so many of these stories — thousands of them -and across such a range of endeavor further speaks vol-
umes to the contribution of small firms in so many different flelds. But, to date, even after what is now
decades, there has been remarkably little attention paid to evaluation of the collectivity, the total popula-
tion of what is now almost 23,000 business entides that are SBIR Awardees.

In these radically changed and changing timmes, there has perhaps never been a greater need or better op-
portunity for Congress carefully to review and examine the already considerable SBIR-STTR achieve-
ment and impact: in effect, to use actual data to make next generation SBIR policy decisions.

To provide you what I think is a comprehensive and useful
overview of what I mean by that and what it involves, my
thoughts for this Hearing organized around the important
idea of enabling you (and others) more fully

“to realize the value of SBIR”

As the attached slide indicates, a dictionary definition of the
verb ‘to realize’ has two distinet, very different meanings.
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1. By reference to useful external indicators, more completely to understand how SBIR Awardees —
collectively -- measure up.
Being the data-junky I am - using solidly, real data-anchored' charts and graphs — the next few pages
will synopsize the SBIR condition/achievement in various relevant areas to include:
*  VC funding
¢ Intellectual property: patents
*  Extent of M&A transactions
*  Business Collaborations;
*  As well as a significant Employment Impact Analysis: creation by SBIR awardees by-state of well
paid, STEM based jobs with all the ripple-effect impact that that has in a community

2. From the premise that $43B in Phase T and II awards has been a federal ‘investment’ - a different (but
very useful) way to think about SBIR - the data from the various analyses noted above will solidly
shows SBIR has already returned many muldples of that sum.

This time” I am also arguing, however, that Reauthorization should —

must?- include serious consideration that we take a leaf out of the VC

portfolio management playbook and that of the technology development
practices of most major and mid-sized corporations
to allow/ enable/encourage management of the program
in ways that support effective drawdown of
significantly zore of the value of what SBIR has created.

The wotld in which SBIR awardees — and the rest of us ~ now do busi-
ness and function is a fundamentally different place from that in which the idea of SBIR was conceived
and crafted ... and yet, in real terms, though with genuine efforts attempted by the agencies to help their
awardees move the technology to use-condition, the core of how the Phase I and Phase II project specif-
ic process is managed is fundamentally as it has ever been.

Continuously tracking, as we do, all things SBIR related — see next page Table
— certain factors are worth noting. With now almost 23,000 firms having
been SBIR involved across every field of technical endeavor

¢ SBIR-STTR is often a mirror for what is happening in the larger econo-
my. As we continuously data-log and begin to see emerging patterns,
trends, changes of emphasis and apparent anomalies, we are struck how so
often soon afterwards we are reading in NYT, WS], Economist or hearing
on PBS what we have noticed in SBIR but that we had seen being talked
about for the larger economy: long duration, living lab?

SBIR-STTR:
ng-duration ) X
living lab * With some of the detail broken out by a few states as part of the em-

ployment-related comments later in this testimony, SBIR has become the
largest single concentration of technical talent involving, for example,
three times as many graduate level engineers and sciendsts as all US aca-
demic institutions added together

[ . . e .
Though we have, at their request, provided parts of our dara and analyses to some agencies (3BA and DHS) and as 2 fea-
tured speaker in many settings, I am not aware of any other sousce (public or private) that is tracking the types and sheer range

of data about all SBIR-involved firms that we do.

2 g . . . . . . .
© Especally 1f making SBIR permanent is a serlous consideration: not, in my judgment a decision to be made lightly
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| idi-developed SBIR-STTR relational
‘database systems trackmg etements

G

Core data on SBIR- STTR mvoivad
firms 1983-present (22,865 as March 2018)

B Detailed Company Profile: full contact info

B Names by which firm is/has been known. Address history &
multi-site locations. Any/all data relevant to company history

B Personnel: Current & previous management team: job titles
and bios; all Pls to include when these persons relocate

B Business Identifier: primary business and technology focus

Business summary: synopsis of company background, areas

of technology focus, target applications/markets

B Overview Financial & Business condition: start date; employ-
ment range; revenues; first & last years of SBIR involvement.

B As applicable, detailed sourcing and extent of VC, IPO etc

® P status to include full detail of patents (US and world),

inventors, fee payment status, citations, in- and out-licensing

Where applicable - spins-in & ~out. Acquisitions

Media coverage: busi iness, popular press and other sources

Document repository: Professional and technical papers : and ‘

presentations, White Papers: Nutshells: & marketing matemais

B Business or Technology Recognition Awards . .

Powerful tech am‘s ication, ﬁcfaxfaﬁ @%&%f&at iort ﬁy&,t&m in pmgress -

~$T‘¥‘R s’{a’guﬁ
_‘ Fui de'tat of exte

Copyrighted: Innovation Development Institute, LLC Swampscott, MA. All rights reserved
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Background to idi SBIR database development:

With the considerable suppott of the then freshman US Senator from New Hampshire, the late Mr War-
ren Rudman, of U.S. Senator Joha Glenn and others who understood well the critical importance of
technology innovation to a health of an industrialized economy, growing out of the effective functioning
of an small-scale pilot program twice in NSF (1977 and 1979) and once in DOD (1980), the bill to initi-
ate SBIR across the range of federal agencies passed the Senate almost unanimously.

In the House, however, the proposed bill was perceived as highly controversial, drawing major opposi-

tion from powerful players in

®  the academic and non-profit research communides who saw small firms and SBIR as competition for
an R&D pie that was, at the time, static. We would be taking a piece of their already limited pie.

" and, importtantly, from within the agencies. There was genuine concern that an influx of small firms
with litde/no federal procurement experience, ¢/would make an SBIR-type effort very high mainte-
nance. Lots of small deals make for considerably more work than fewer big ones.

These were legitimate concetns that found support among many Members. Those advocating for SBIR

were subjected to the rigors of a seven committee sequential referral: a very effective way to run ragged

the very small group of us involved.

Passage of the enabling legislation was finally achieved, however. The bill was signed into law by Presi-
dent Reagan in July 1982 with the first round of SBIR Phase I solicitations beginning October 1, 1982:
FY 83.

Shortly after, I was recruited by Donald Templeman, the SBA official charged by SBA Administrator’
George E. Saunders with SBIR implementation. 1 was assigned two responsibilities:

1. To get out the word to qualified small businesses around the country - the potential SBIR community
- about the availability of this as yet very small, but important, new resource.’

2. To make sure that those in the agencies who had been a primary source of opposition’ to the ena-
bling legislation were in compliance with the requirements of the law.

To address these two very different objectives in support of effective SBIR implementation, I began what
(entirely unintentionally) has become a more than thirty-year commitment — that of systematically keep-
ing the SBIR® Record across all agencies in a single system.

Initially I simply followed the money — agency, company, state, project title, Phase, dollars — in Excel 1.0
(truly) on 2 DEC Rainbow (a what?). Fortuitously, we were catly adopters of 4D, the very powerful re-
lational data-based systems we still use. As the wealth, diversity and detail of data relevant to business and
technology endeavor become available — now at an ever accelerating pace ~ we were, and have, been able
to incorporate that new data into our systems and to develop the routines and powerful algorithms most
effectively to mine those systems to generate the types of systematic analyses that follows here.

3 Long before the head of the SBA became a Cabinet position

* SBIR percentage of extramural R&D was a legislated phased-in to 1.25% over five years. At 0.25% in civilian agencies and

0.1% in DOD, across all the participating agencies the FY 83 SBIR budget totaled the princely sum of $35M

* T is interesting thar that opposition was not mitigated and did not go away for a long time. What did happen was that, SBIR
being so small even when fully implemented at the (then) 1.25%, the problem was solved in many agencies by appointing as
SBIR Program Managers interesting players -- many being square pegs in round holes -- who delighted in the freedom that
theix new position provided them to rake risks and 1o experiment without serious interference from senior persons.

¢ Later to include STTR

7

4D; a relational databases management system and IDE with its own programming language that has since expanded to an
SQL backend, integrated compiler, integration of PHP a several productivity plug-ins and interfaces.
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Doing some basic SBIR-STTR numbers:

These are various idi prepared slides with, as appropriate, supplementary comments. Some of slides — for
example these first two being grounded in Awards Data - while in very different format could likely be
generated from the Basic Awards and By-State data available on the SBA SBIR.gov site.

otal SE!RvSfTR holiar Digtribution by State:
Phase fand Phase i [w

Doltar Totals
$8.945.004,759 | 20.69%
$5.880,685,162 | 13.62%
52,534,763.132 | 5.86%

$4,146,220.272| 9.59%
§6.908793591| 15.08%
NP WA S M L1U$4.083,758,188 | 9.45%
ALNC,CT L8 AZ $3.830,441,910| 8.86%
N DR, RH & M $2,397,806,383  5.55%
T TN G | $1,988,997,107] 4.80%
$2,232,362,573|  5.72%

% of Yihole

In strong contrast, we suspect that most of what follows here is not SBA (or other source) do-able.

The idi systems are anchored in a range of
& ful Awardee data. This makes possible,
R Numbers: participating for example, tracking in any year SBIR
0983-2014 - All & Newcomers Newcomer Awardee vs previously funded,

Gl cither in program as a whole or even in a
particular agency. This type of routine can
provide useful indicator that something has
changed/is changing - a simple example of
using data to provide insight into what
might be happening - and why. At the very
least, it suggests the need to question.

Total Awardees:

In this example it is clear that beginning in
2011-12, though available program dollars
\\\\\ I are increasing, number of Awardees is seti-
ously reduced. Why?

In this instance, we had a pretty good idea
what was happening — discussed here next in VC funding — but, as
an example of data-use, recent entry of a current crop of awards
suggested something else might be a factor: an uptick in new
awardees being pure start-up: opening doors with $BIR funds.

SN A routine tracking of age of Awardees at time of first SBIR award
el yielded interesting chart to left did suggests major downward shift
in age at which small firms are entering SBIR.
Could this be what we are seeing in the chart above?
In fact, while an interesting trend, other changes in the Cutrent Awardee profiles suggest that Age of
Awardecs was not a factor.
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Venture Capital in the SBIR space.

Given the majot — one might say dominant - role played in last SBIR Reauthorization to enable full SBIR
cligibility and access to VC funded firms, except for a strong emphasis on how to get Venture Capital
now major focus at many SBIR organized events and elsewhere, remarkably little focus seems to have
been given to the role that VC actually plays — and has long-time played - in the SBIR space. From the
premise that this is not only interesting but also very important, for this Discussion I have opted to focus
on this area somewhat more than the others indicated.

1n the midst of the dot.com boom and burgeoning IPOs, we began to track® in considerable detail the
form and extent of VC activity in the SBIR space — still the only such compilation, I think, that exists and
that permits analysis across a number of variables: see By-Agency chart below.
Though, not surprisingly, the strong-
Extent of SBIR-Involvement ... v SBIR presence being in the
by VC'F"émfd ﬂrms‘: gg%%%tﬁ National Institutes of Health, by
¥ Agency ) plotting VC funded firms by Year
and By Agency, chart here clearly
indicates some level of VC presence
in every agency. Other manipulation
of VC data also shows clearly that
over the life of the program

= A full 60.94% of all VC-funded
SBIR Awardees have an NIH in-
volvement

= But—not so obviously-some
31.96% of all VC funded SBIR
awardees have Awards in the De-
partment of Defense’

PP D F P
PPF PP

o that 12.81% play out

aumbers: SBIR VG woans Follars? ez

mber of SBIR-STTR e e and
awardees o date: 22,865

SO these awardess: 2,884 $7,524,305,318
are Venture Funded

8 v . . . .
Qur VC data is compiled and cross-checked across a range of sources, one firm/one round at a time: highly labor intensive.

Tncreasing availability and access to well-grounded (accurate) VC data makes this part of our systems highly detailed and sub-
stantial.

Though we do often use aggregate DOD data in some analyses and reports and also for NIH, our systems are set up to
support breakout by all Defense Services and by NIH Institutes and Centers. Similarly, we can carve out data by NASA Flight
Centers etc Le. all agencies in which different parts of the larger entity may make and manage their own awards
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The very strong VC SBIR presence even before the major changes in most recent Reauthorizations is
indicated two slides above. Calculating to 12.61% of awardees over the Life of the Program, collectively
VC firms have been awarded 15.93% of the awards and 17.40% of the total dollars.

Important note on “All years” versus “Currently active”
Reflecting radical changes in all aspects of our lives nationally and internationally
since passage and implementation of the SBIR enabling legislation, today’s United
States is a very different place from that of 1982. Though understanding trends
through by-year breakouts is often interesting and sometimes highly informative - it
is increasingly useful to separate out Current Data from lifetime. There are important
differences and much of our analytical work is anchored in making that distinction.
With the preference here being to cover various areas of relevant interest to which
we suspect Membets have not been previously exposed of even knew is available, to
stay with reasonable time/volume limits we opted to do that Lifetime and Current
parsing only on a limited basis.

One of those exceptions is the noticeable change in the levels of VC activity.

VC funding in overall SBIR-STTR
p()pul'\mm pcrcuvcd changes
Tnterested 1o see what mav have been the imps of the pm\‘l:i« m in the most recent SBIR Reauthort-
hility requirements involving Small Firms being major-
ity owned {more than 5074 by VC investors — and with our being the ONLY source having the detail re.

which SBIR-involved firms are VO funded, by whom for how much and when - we recently ran a rou-

zation concerning seriously modified program cligil

dne through our system to derermine what — if anything — had changed.

T rious pause for thought:

In key agencies, VO funded firms—in a snall number of stares—may be pushing out non-VC fimded
¥ g . !

hough the results are prefiminary, they giv

het {)\‘ SB(RS{ ™R

Related but different routines show that
® lnless than four vears, the Percentage of VO funded firms being SBIR involved has increased to
14 14%% from the 12.62% over life ot pmwmm' a very fast impact
*  Not surprisingly, the most pronounced impact of ¥V ¢ cligibility have been in \U { with a 25% set-
aside »pum( to that agency for \( funded firms, the petcentage of NIH ¢ ? or being VC
funded is now increased to 22.66"
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ftis striking more recently that in very strong contrast to carlier years

®  Very few SBIR firms are receiving VO funding gffer their becoming awardees — for the longest time
- the usual pattern use 1o be
o Apply for SBIR/Found the firm {or vice versay and
o usually some time later, achieve Series A VO funding status

* Announced VO deals and subsequent rounds primarily now involve those already having VO

> funded

= Many coming into the SBIR program for the tirst time involve those already V

Extensive VC involvement in SBIR:
Over the petiod of the high profile activity of the dot.com boom and subsequent crash -- when we began
2 systematic basis to track VC involvement in SBIR -- it was stiking that

* while, from 2002, VC activity in the general dropped off precipitously,

*  VCinvolvement in SBIR specifically remained broadly consistent and has stayed within a fairly

narrow dollar range for several years.

With 2015 dollars incomplete as yet and the major uptick in VC large-scale investment activity among
‘anicorns’ in 2014 probably skewing the numbers, the data shows clearly that

= Since 2002, One in SIX/SEVEN VC dollars being invested in the US involves an SBIR firm

= Over the period we track to include some pre-2000 to present, we can document over $82 Billion
(with 2 B) of VC investment in SBIR involved firms — almost DOUBLE the total award dollars of
$43B across the entire program: by itself, this is powerful evidence of the strong ROI on the $43B of
US federal SBIR ‘investment’

ince 2000,

VE in every SIX Dollars of
VC Investment in US has
involved an SBIR firm

Totals $401.88

We have never been under any illusions that the non-dilutive, technology development SBIR dollars were
the value-added factor that drove this expansion of VC SBIR involvement but the extent of this in-
volvement 75 validation of the importance of SBIR of a population of defined technical capability and
talent. The VC (and Tech Seekers) know that. Why don’t we?

Now, as the number of small firms in the program is dropping ~ to include a particular kind of small firm
that, in many states, we can ill afford to lose — I find myself asking the question:

“Whom ate we not now funding where the profile they present
has none of the classic VC appeal and access to SBIR dollars is
one of their few available options to get their companies off the ground and contributing?”

Along with “why are we not systematically mining the SBIR talent pool” as are the VC (and large corpo-
rations) this — in my judgment — is a policy question that needs to be asked
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Patents: a (the?) key factor in knowledge-based economy:
Since if you don’t own your technology, as a small firm you can’t raise
capital, nor can you collaborate with others on a technical level — the
way business is now done. Among the data we carefully track therefore
Sopatant fasuss to 7 . N . A . .
a0 SEIRSTTR concerning SBIR involved firms is Patent related: filing, in- and out-
lied firm . . - N .
ed e licensing etc., Citations rates and fee-paying tec.

SBIR-involved companies are diligent Patent Filers in their own right —
TR Numbers: . see top two slides. By any criteria of relevance, a population collectively

e i

issuing 12-14 patents a day is a major resource. Further, though our data
in this space is still very a work-in-progress, there is clear indication that
an increasing number of SBIR-involved are licensing in technology (to
underpin their SBIR activities) from Universities and others and, in a
growing number of cases, cross-licensing and out-licensing' to other
small firms, as well as to large and mid-sized corporations.

ATinst st current

Extent of SBIRSTTR awards comparisen
{ awarcians nol fents Varsus non-
o

Blan NOIGErS e The data is clear and solid that Patent-holding SBIR Awardees — their
own patents and/or those they have licensed-in — do far better in the
SBIR Awatd stakes than non-IP holding. This slide represented strictly
patent holders showing clearly that being approximately one-third of
awatdees, they are receiving over two-thirds of the SBIR awards. Given
that a percentage of the Non-Patent holders are in space where patents
as such are less relevant, these statistics may be even more impressive
than at first sight.

Tracking US issued patents by key IP creating
populations:

Consistent with major increase*'" in SBIR funding in 1992,
there was an important uptick in number of issucd patents

¢ Where patents issued to academic institutions leveled off in
late ninetics, SBIR patent activity continued to increase.

< Drop off of patent issuances for both populations in 2008-
2009 more a function of problems within Patent Office than of
change in filing rates

% Important recent pick-up in academic patent filings may be
reflection of growing interest by smaller instrutions in spin-out
of start-ups and out-licensing as potential source of revenue,

* Handled properly, patent licensing can be very profitable especially for patented technology already pur to use ~ a suak cost.
Properly structured, such a patent may be licensed many tdmes. Though the scale is different, IBM is a case in point. The firm
repotts a 90% profit rate on almost $3B of annual patent royalty income. That represents to only 2.1% of IBM revenues but
factors to 17+% of IBM’s pre-tax profits. There is much to be said for SBIR firms — particularly those rich in IP but limired
in market-access — to be encouraged to out-license to generate a revenue stream. Our date shows clearly that out-licensing is
common practice among VC funded entities

H By careful design, the 1992 reauthorization (incrementally) increased SBIR percentage but also pool against which the per-
centage applied. Latter was immediately implemented increasing the SBIR total pool from c. $400M in FY 92 to ¢.$750M in
FY 93
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M&A activity in the SBIR-STTR space.
o : o . Consistent with the extent of large and mid-sized
ransactions iINvolving :* corporate involvement with SBIR-involved firm in

S‘ e 2dtes

collaborative endeavor of various types — briefly out-
lined in next section ~ there is a steady and continu-
ing stream of reported Acquisitions of SBIR-STTR
associated firms by Corporate entitics.

Ranging in price from a few million —~ General Elec-

- 1,384 athjiring firms . tric in 2004 buying the assets of 2 bankrupt DE-
5968 oFthe MEA tensaciions have ‘ based Ast.rc.)Power for gnly 3?131\’[ —to the more re-
involved a buyer themselves being/ cent acquiring of long-time SBIR-involved MA-based

having been SBIR awardees ~ - . .
N Genzyme by Sanofi-Aventis for an amount in excess

- R of $20B .. and every price between, the fact that over
8.64 percent of SBIR involved firms have been acquired speaks volumes to the perceived value of what
SBIR involved firms have created.

We have detail of price paid on some 50% of the deals — the balance are assumed to be smaller transac-
tions i.e. no public record - but those 50% total some $451,290,993,219 — an amount that registets even
among those used to federal government budget numbers

| Corporations having acquired muitiple
| SBIR-involved saics=sair invoive frin
e .

r%oranons havmg acqu:red multiple
involved raies=38ir involved fiins

&G Bosing Cnmmny TACE |

t!on. Filr S)
k&

gies; EDD Corporaiion, General Dynammics. g
sa*?:gmpm‘ ation ~Phi§g; v i i 1 RariToch Wismationat: Misssiiam
& ? i Hhoos e MG Software; Novartis AG:
Invl‘mgen rporation; PerkinEimer, Inc., Plizer Ing.; - Sardf-Avents SA Siemens: Sigmaaldaoh Corporaton: Sihs-
Telsdyna Techncslbgies ing e Group pic: Thetmo Blacron Gorgoration; Yeadd istnimeants, Ind.;

& Johns h % Thermo-Fisher Scient y - N T
Jotinson & Johnson: Northup Brumman; Thermo fisher Scisntiic 37 Firms have acquired Thres firms) {0 inciude 10 88IR firms 3
3N Amgen; ATK ih,, Backman Caulter, Briston-Wyers Squiob; Chaties

River Laboratories: Corning, Inc.; Genzyme Corporation. Giiesd Sciences, 135 Firms have Acquired Twa | 1139 Firms have Acquired One

Inc; Cx Tachnologies, nc.; Giagan NV, Siera Nevads Corporation: Ultra
Elgctronic Holdmgs

: SBIR-STTR: Tech Seeker Collaborations:

BIR collaborations: - For reasons that can be discussed at the hearing if there is

: time/interest, a striking development of the past 15-20 years
has been the important shift in extent and manner by which
Major/Mid-sized Corporations (US & international) now relate
to small, technology-based corporations. Though not peculiar
to the SBIR community, as perhaps the most readily identifia-
rently active ble population of technology-verified competent small firms
reasing .. .- the extent of this Tech Seeker involvement with SBIR Award-
ees has becotne a major factor in how many do business.

10
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SBIR Employment impact
Finally, no data analysis involving the SBIR-STTR Program would be complete without some indication
of the major high-quality job creation. For the purpose of this Flearing, we are focused on
*  Who do the population of US based Engineers and Scientists work for
¢  STEM Job data
o For the United States
o That specific to Massachusetts and New York
o That data most likely relevant to Member of the House Small Business Committee

At the time of development of the SBIR enabling legislation-
early eighties - the data showed that some 15% of graduate
levels engineers and scientists in the United States were em-
ployed by small firms. The argument continued that small
firms were collectively were in receipt of - I think I recall —
some 2% of the federal R&D dollat.

SBIR, we argued utgently, was a means to even up that
score at least a tad; that we were squandering that resource by
denying the country better access into that talent pool.

The percentage of federal R&DD dollar going to small busi-
ness has crept up a couple of points in the interim but that
pesrcentage of graduate level engineers and scientists that, ac-
cording to NSF data now work for small firms has increased substantially to some 37%.

* By 1996, NSF data showed, there were more graduate level engineers and scientists working for
small firms than all the academic and non-profit institutions added together

* By 2000, there were more graduate level engineers and scientists working for small firms than all the
Large US Corporations added together

* Today, that level of small business employed graduate level engineers and scientists has reached 37%
... and growing.

It would be difficult from our own systems to deter-

: mine what percentage of that 37% are SBIR-connected

T b.ut using STEM rglgted data the following compxlfit

All States 8 those with SRIRLSTTR connestion tions prepared by idi would suggest that, though differ-

e ent by state, it isn’t small.

Note particularly that folded into the chart — last line

~1s the calculation of SBIR establishments as the per-
centage of all businesses in atea of focus. In this US as
a whole slide, that means
¢ STEM jobs represent 6.22 % of all US jobs
* 6.87% of STEM jobs have an SBIR-connection
* with SBIR firms factoring to only 0.02% of business
establishments.
A remarkable SBIR contribution (ROI) by any standard
of reckoning — particularly when applying the common-
Iy cited (but not readily attributable) adage that the creation of one-high paying (STEM-type) job in a com-
munity have a significant multiplying job creation impact (5-7). Music to the ears of ateas of the country
struggling with less than optimal, quality job cmployment rates.

11
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Massachusetts: Extent of STEM employment: ark Extent of STEM enployment:

New Y
All State & those with SBIR-STTR conptection All State & thase with SBIR-STTR contiection

U Ra 490

4187

Applying the same interpretative analysis to MA and to NY shows that
* in Massachusetts, a full 20.25% of STEM job in this State have an SBIR connection
* with that achievement made by what calculates to only 1.33% of business establishments
* while in New York, though with substantially higher STEM job levels, only 5.03% have an SBIR
connection with SBIR awardees being only 0.26% of business establishments

US House of Represé%ﬁfatives Small Business Commitiee:
By Member State SBIR ermnployment impact

State Total STEM % STEM SBIR ":’:. Siem Jobs WSS
Employment  Employment  Related | Sudebliat gl Sl ol State Firms
MA 3070703 268,561 . 8.80% 54,580 | . 20:70% 1.33%
3,131,728 329,718 10.80% 38,519 12.00% 0.73%
13,401,863 . 968,826 | 7.20% 112,814 11.60% 0.66%
3.492.216 236,751 6.80% 15,940 6.70% 0.35%
4,587,136 256,844 . B80% 14,740 5.70% 0.40%
502,530 23,389 . 4.70% 1,242 5.30% . | 0.40%
7,688,452 418771 5.50% 21,129 5.00% 0.25%
3535885 241733 6.80% 11,068 4.60% 0.35%
1.047.657 35,109 3.40% 1.516 4.30% 218%
7,134,644 318,692 4.50% 13474 4.20% 0.17%
3.421,195 200,171 5.90% 7,973 2.00% 0.32%
1,305,218 81,425 470% 2223 3.60% 0:20%
2355336 . 124781 5.30% 3,608 2.00% - | 018%
902,638 33,979 380% 766 2.20% 0:13%
1,150,401 88,041 B.00% 1,080 “1.80% COAP%
118,266,253 7,356,855 8.20% ; o

12
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At-hearing Talking points. ...realizing the value of
SBIR: Full value drawdown initiatives

* Lessons from VC and Tech Seeker playbooks: managing portfolio.
* The limiting condition of stove-pipe program management

* Reduced(ing) risk tolerance: impacts and reaction

* Loss of mid-sized firms 25-50 employees

¢ Legislatively enabling SBIR access into agency demonstration dollats

* Permit - encourage - creative engagement by PM of the wealth of
demonstrated SBIR talent e.g teamed projects

* Empower SBIR-STTR Program Managers: e.g. 5% discretionary fund-
ing a la ERISA

* Encourage new ways of enabling SBIR awardees to generate revenue
streams: out-licensing very common among VC funded firms.
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