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Incubating Technology-Oriented Start-Ups

acked by the broad expertise that
Bresides in research universities, univer-
sity-industry partnerships can yield benefits
to both. They help companies become more
competitive, which in today’s global econo-
my requires continual improvement of man-
ufacturing processes, a steady flow of new
technologies, and innovative products. At
the same time, a university benefits from
such agreements by conducting company-
sponsored research and by the exposure of
its faculty and students to company prob-
lems and decisions.
In 1984, the University of Maryland, Col-

lished the Engineering Research Center
(ERO) to promote interaction in engineering
and science between the University and the
business and industrial community. The
ERC currently conducts four major pro-
grams, one of which, the Technical Advance-
ment Program (TAP), serves as an on-cam-
pus “incubator” that provides business and
technical support to start-up companies.
TAP has proved to be a model incubator pro-
gram, one that other universities, both U.S.
and foreign, are showing considerable inter-
est in following.

Although large companies often have the

provides campus space for start-up compa-
nies to conduct business in an environment
rich in engineering, scientific, and business
infrastructure and expertise.

The Maryland model

Companies with many different focuses
have participated in TAP. Roughly half of the
13 companies currently in the incubator are
developing biotechnology products. Other
types of companies have also participated,
including those engaged in information,
electronics, instrumentation, automotive,
materials, aircraft, and space technologies.

lege Park (henceforth, the University), estab-

Tapping into Profitability

\J eocera, Inc., has its corporate sights aimed high: to make
J the microelectronics and sensor-based instrumentation
start-up a $100 million company by 20086. It's a tall ambition
for a company that now employs only 20 people. But then,
when Neocera (Beltsville, MD) emerged in 1995 from its incu-
bator experience, it was already profitable, a rare feat among
graduating companies.

The company was founded in 1989 by its chairman,
T. “Venky” Venkatesan, now a professor of electrical engineer-
ing and physics at the University of Maryland. Neocera's entry
into TAP in 1991 provided it invaluable resources. “What you get
as a young start-up company is access to millions of dollars of
University equipment, laboratories, workshops, and other things
that are just tremendous,” says president Bruce Hegstad. “The
second thing they give you is access to world-class professors
and students. The access to technology, the access to people,
and the access to assets is worth its weight in gold.”

Initially, Neocera focused on developing high-T, supercon-
ducting films using—and improving upon—pulsed-laser deposi-
tion (PLD), a technology Venkatesan helped pioneer at Bell Lab-
oratories. Neocera sold its first thin films and first PLD hard-
ware in 1992 and turned a small profit that year—black ink that
has increased every year since.

Neocera quickly became a world leader in making PLD equip-
ment, and its development of unique materials and devices for
many high-tech uses, including advanced radar, telecommunica-
tions, and microelectronics, spurred further growth. The private-
ly held company makes a practice of not releasing financial
data, but according to Hegstad, revenues last year were “in the
moderate seven figures.”

Since leaving TAP for its own new quarters, Neocera has
awarded the University about $700,000 in research grants,
Hegstad says, and the University has exercised its stock-pur-
chase option and now owns about 4% of the company.
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resources to deal with increased

Many of these companies learned

competition without about TAP from news articles,

help,
and

outside brochures, presentations
by ERC staff, referrals

from economic-devel-

small-
medium -
sized com-

opment organiza-

panies face tions, and the Inter-
a more diffi- net. The most con-
cult situa- sistent means by far,
tion. Start- ¥ however, is by word
up compa- / of mouth, passing
nies are espe- from one entrepreneur
cially vulnerable to another.
in their first few Because of limited space

years. Their usual and the considerable effort

operating environment—in invested in nurturing companies in
the homes of the founders or in  the incubator, ERC rigorously assesses the
low-cost commercial space—is potential of each candidate company. After
relatively isolated from individuals  an initial informal screening to eliminate
and companies pursuing similar  obviously unsuitable applicants, two formal
goals and generally devoid of any reviews are conducted. The first usually
support structure. Commercially involves a panel of University faculty and
run incubators can provide bene- R&D experts from industry and/or govern-
fits such as low-cost space and ment whose expertise matches the technolo-
shared office equipment, but nota gy that the company plans to develop. At the
depth of supportive expertise. review, the company makes a presentation of
Major research university cam- its technical plan, and the panel provides
feedback and evaluation.

If the technical panel finds that the com-

pany stands a good chance to succeed tech-

puses, however—with their engi-
neering, science, and business
departments; libraries, laborato-
ries, and computer resources; and nologically, the company moves on to a
faculties, staffs, and students—  business review. The review panel typically
offer nearly ideal environments for  consists of faculty from the College of Busi-
technology-oriented companies to  ness and Management, investment bankers,
marshal their strengths and grow.  and other individuals from the local business
Thus, the concept of a university community who examine the company’s

incubator has emerged, which business plan and offer their assessment.
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Results from both panels then go to ERC

management for the final decision on admis-
sion. During both reviews, the company and
faculty identify areas of mutual interest, with
the anticipation of significant interaction.
Often, the reviews provide a company with
important contacts that can assist it in the
future. Some companies have been admitted
to the incubator after they revise their plans
following advice provided by the panels.

Once a company is accepted, it signs a
contract with the University that lays out the
costs to the company; the support the Uni-
versity will provide and its right to review
company progress; the company’s length of
stay in the incubator; and other legal issues.
The nominal term of occupancy is two years,
with option agreements for succeeding years.
A company pays a monthly fee that depends
on the amount and type of space it occupies
(i.e., office, wet laboratory), and the Univer-
sity has the right to acquire 1% ownership of
the company for each year it remains in TAP.

Typically, incubator companies are devel-
oping prototype products. The University
makes every effort to provide them assis-
tance and advice from its nationally ranked
A. James Clark School of Engineering and
the College of Business and Management,
including the Dingman Center for Entrepre-
neurship. Another campus, the University of
Maryland, Baltimore, provides legal assis-
tance to incubator companies through its
Law and Entrepreneurship program.

The TAP director and others in ERC serve
as matchmakers for incubator companies
seeking connections to campus researchers,
students, laboratories, and other facilities.
Company employees have access to faculty
laboratories, support facilities, and the use of
equipment and instruments. Research col-
laborations often develop with faculty, and it
is quite common for incubator companies to
hire students who become full-time employ-
ees upon graduation. The average incubator
stay lasts three to four years.

A record of success

The odds nationally of a new company
still existing after five years are only about
20%. Although this statistic applies to all

new companies, it
indicates the vulner-
abilities that technol-
ogy-oriented start-
ups face. Of the

companies admitted

to the University
incubator prior tg

vived at least
years after their |
mation. This stati
indicates a dra
improvement in the
odds of success, but
it is not possible to
separate out the con-
tribution of the rigor-
ous admission
process from the fac-
tors associated with
the supportive incu-
bator environment.
Since the Univer-
sity began its pro-
gram in 1985, 270

’ _Iawas in residence at th
1993, apprommate]f:? 1989 l_Jn?ﬂ'ate 1996. “They gave us two things we didn’t have

three-quarters_ sur- ' ‘m’é"i creg_i.biﬁ’[y andiactess to research tools, most principally the

Soaring on Unorthodox Wings
\ \-/hen Freewing Aerial Robotics Corp. (College Station, TX)
_l received a contract in February to deliver a second
unmanned aerial vehicle to NASA, it was another affirmation of the
growing interest in the tiny company’s radical Tilt-Body aircraft.
Neither a fixed-wing craft nor a helicopter—nor a hybrid of thegs
two—the craft’s wing rests on bearings, so it is completely fregs
rotate in pitch. The result is a craft capable of magnificent ¢@
tions that takes off much like a helicopter, flies at airplane
and neutralizes turbulence for a stable ride, yet has only tf j
ing parts. Its potential uses range from military and drn
lance to power-line inspection and environmental monitg
'Iﬁunded in 1987 by Huge Schmittle, an aerosp
d Odile Legeay, experienced in in;gﬁnaﬁ'dﬁgrﬁnance, the compa-
versity of Maryland incubator from

tunnel,” says Schmittle. “Both of those were absolutely keys

Freewing off the ground.”
ped their com _ n.anold ™
Slihe rotatable t flown in 1942. In 1992, the
hally developed its patented Tilt-Body design, which won
severa ards for innovation, including a 1996 R&D Award for
Excellence from Research & Development magazine.

Over the years, Freewing has formed strategic alliances with sev
eral larger firms. Recently, it built an airframe production line in
Texas and completed work on the craft’s avionics and other control
and data systems. Freewing has now sold one craft to Matra
Défense, S.A., a large French defense contractor, and leased two
others to NASA for use in its Earth-oriehted research programs.

Revenues last year totaled about $200,000. The company
employs 5 people full-time, but because of its strategic alliances,
“there are probably 20 people in effect working full-time on Free-
wing’'s behalf,” Schmittle says.

companies have

applied to the program, 106 have gone
through the review process, 45 have been
admitted, and 13 are currently in the incuba
tor. Of the companies that have graduated,
three are publicly traded and three are antici-
pating making their first public stock offer-
ings shortly. Participating incubator compa-
nies have attracted more than $175 million
through both equity and R&D funding.
More than 430 workers, mostly profession-
als, are employed by companies that are TAP
graduates or still in the incubator.

Operating an incubator for technology-ori-
ented companies over the past 13 years has
provided valuable insights. One of the most
recurring observations is that most people
who form start-up companies are well pre-
pared to handle the technology aspects of
their enterprise, but not the related business
issues. The companies that do best begin
with a strong business orientation, usually
provided by a business-knowledgeable mem-
ber of the initial team.
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Another lesson learned is the need for
space flexibility. A typical start-up begins
with a few people, and companies that suc-
ceed grow to 20 to 40 employees within a
few years. An incubator must be structured,
both physically and managerially, to accom-
modate this growth. Another factor is the
need for university incubator staff to main-
tain objectivity, encouraging all companies
equally and working for their success. Final-
ly, helping companies locate sources of
investment is an important function of incu-
bator management.
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