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CASE STUDiES
EXAMIN!NG THE ROLE OF GOVERNMENT R & D CONTRACT FUNDING

IN' THE EARLY HI STORY OF H1GH TECHNOLOGY COMPANIES

CONTRACT NO. SBA-2633-0A-79

SUMMARY OF THE RESULTS

Thls prdjecf was to prepare case studies of the éarly stages of the

evolution and growth of Thirfy~fhree'currenfly successful , innovative

high Téchno[égy companies. The primary source of infqrMafion was an
Interview with a founder of +he company. Of particular IﬁporTaﬁCe
were examinations of fhe fac?ﬁrs integral to their commgrcial success and
the role, !% any, pIaQed by government research énd development confracfs
in the company historles.

The following seven hypothéses, formylated to help structure the
s+udf, were Qenerally_supporfed by the case histories:

Hypothesis 1: A long gestation pericd ié required between the

conception of an idea and profitable sales of a high technology
invention. :

Hypothesis 2: Government R & D contracts provided an important
source of cash fiow required during the early years of a significant
percentage of these high technology companies.

Hypothesés 3: Government R & D contracts provided an important
source of funding for the development of technology and exper?ise
used commercialliy by the company.

Hypothesis 4: Most of the cost of Innovation occurs not in the
“initial research stage, but rather in the later phase of development,
manufac?uring and marketing.




_Hypofhesls 5: |n those instances where the government was not
the ultimate buyer of products deveioped, government R & D contract
money alone was insufficient fto accomplish successful commercialization.

Hypothesis 6: Market forces were the critical factor in successful
commercialization. Technology push without market forces was
insufficlent to make a vlable business.

Hypothesis 7: The dominance of government R & D contracts in the
growth of a high technology company is reduced as a function of
increases in firm size during the company life cycle.

The study documents the enormous technological contribution made by

these companies toward the solution of our nation's social and economic

probiems. Their abllity to create jobs is significant, even among the

otder, mature companies that normal!y produce few new jobs.

The availability of Qovernmenf R & D contracts was freqdenle an
important incentive for companies' formation and a key factor in early
survival. But government funding is somewhat erratic and'undependable
and abrupt changes in government research and procurement policies posed

severe problems for many companies in our study. In addition, procurement

guidelineé and procedures tend to Inhibit the kinds of market orientation

and business attitudes necessary to commercialize technology.

Some of the other conclusions that seemed significant reiated to:

the Importance of funding unsolicited proposals; the prevalence of anti=
bu;?;ess a*fi?udes in some government agencies; the strong geographic
variations in the use:of government R & D contract funds, the use of SBA
{oans and assistance, the role of universities énd the roie of venture

capital; and the preponderance of companies started by a team of founders

rather than an individual enfrepreneur.




1. OVERVIEW OF THE PROBLEM AND RESEARCH PLAN

1.1 SIGNIFICANCE OF THE PROBLEM

P ' The Jower rate of productivity increaseeand;fhe seriousudeficifs in.
— _Inferna?lona% frade'experienced by the Uni*ed*S*afes_during this last
decade are, {n part, caused by a-decline in industrial innovation.  Forelign:
firms have faken over the technological leadership that previously-

" belonged 1o U. S; companies In such important lndusfries as auto, steel,

(;barmacgﬁ;T;;T;Z:bonsumer electronics, and a number of ca?egories of

53' Trdustrial machinery. These problems affect ?he value of the dot!ar
¥ ; _' relaflve to ofher currencles, Job crea?ion and The ra+e of employmen+
and the s+andard of living In the United Sfa?es.

A Domes?!c Pollcy Revlew has been comple*ed in response To Presldenfl

Carter's concern In This area. There is Impressive evldence Thaf small
firms have made a dispropor?lonafely Iarge confrlbuflon To U S economlc
growfh fhrough fechnologicat innovaflon An excellen+ combined source of
documenfaflon 1s The repor+ of *he Joln+ Sena*e/House commiffees on
"Underufillzafion of Small Bus!ness in fhe Neflon s Efforts fo Encourage
Indusfrlal Innovafion" Augusf 9 and 10 1978. .J | )

As an oufgrowfh of These economlc concerns, +here has been a greaf
deal of dlscusslon abou* how ?o encourage ?he developmenf and grow+h of |
o - the small high technology company. A number of recommendafions have been '

generated to help improve The curren+ environmen* for *hese companles

One such proposal is to set aside a slgniflcan* porfion (for example, 10 |
percent} of ell'governmen* R & D funds for small business. Not only might
this lead to creative new Technoiogies for direct government use, but It
. is anticlpated thaf such government funding could lead to technological

innovations fhaf_woujd benefit the economy.- ther suggested changes deal
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insufficient to make a viable buslness.

- Hypothesis 7: The dominance of govgfnmenf R & D contracts in the

growth of a high technology company.is reduced as. a funcfibn of -

. _increases in firm.size_during‘The,company life cycle.



The majority of these companies éfe working on "state of fhe art"

' technology and reinvest significant portions of the capl?ai'fhey generafe

info addltional research and development. A number of the founders

. seemed to be motivated not only_by financial rewards, but alsq by the

deslre to contribute to the soiution of socletal probiems. 1 the

accompijshmen+s of these companies are a true indtcafor, substantial
progress can be made by_nur?ufing and encouraging fhe'parficipafion

of similar companies in the economic ltfe of our country.

2.2 JOB CREATION

The average annual ehployménf growth rate for 30 of the companies

~in our study from founding to 1979 was a remarkable 30 percedf!.f In

the early years 6f company growth, when the numbers of employéeSLare

small,’a falrly'high growth rate is to be expected. However; +hefe is

' genera}%y a tendency for the job creation rate to level off sharp1y_as

The'coﬁpany matures. While this trend is certainly evident for these
companies, the tast five years still shows significant job growth.
Table 2 shows the empioyment growth during the last five years. The

younger companies have higher growth rates, but the oldest companies

~ still contributed almost half of the new jobs.

One éfher element should be féc+ored into the total Impacf”bf
these companies on job creation. Several new éompanies were_spéwned

from the firms included fn our study (see Case 15). Although it is

‘difficult o provide a quantitative measure, it is clear that these

spln-off companies also created additional Jdbs.

! Clear data was not avaiiable for three of the'companies.



_technology and expertise later used commercially by the company. In other

2.3 GOVERNMENT INVOLVEMENT

The case studies clearly document the richﬁess and deerslTy of
e*perféﬁces technoi ogy Based'tchpéniésrhaVé'wi+ﬁlfhe.Féder$I_govéfhméhi
in their earfYIYGars’of:develobmen?; Thé‘dVaTTébillfyZSf gbvefnméhT RLE.D"
confrécTs was frequentiy ah'%mpor+éﬁf incentive for companies' formation

and a key factor In early survivai. In some cases, government R'& D

contracts provided an Important source of funding for the development of

ey

cases, the QoVéanehT R & D contracts provided a stabie financial base
and contributed to the traihing and bulld-up of general staff ccﬁbéféﬂce
and support staff until a ¢lear commerélal thrust could be made.

f'iT‘Is'éisb'appafenT}fhaf the aﬁéilabiiiiy df govéfnméﬁT éuppoE+” '

" played a major role In producing technology related o solving societal |

problems. Government support can come in various forms. One method s

to fund the research and”dévéidpmeﬁf*of'desifé&:féchnbiogy;'as it is
currentiy done In areéas such as health care afd solar energy. The government
can create a market bVISQbsidlzlng the consumers of the pfdddéf,:SUéh as

equipment for university research laboratories or Kidney dialysis equipment.

Finally, the government can create a market by Issulng regulations ‘that =

require certain kinds of equipment for cbﬁpf]éﬁée;: There Is a great deal

of power available to the government through these various mechanisms and

care should be exercised to Insure that it is used f@jrly:and'WJgely,,_
2.3.1 POLICY CHANGES
Government funds ffeqdén+iy'brdvéd to be a mixed blessing.

Government funding is somewhat erratic anhidndehéhdabfé; and the rules




11

Some of }he reasons relate to the difference in behavior modes
necessary to succeed in governﬁen+ markets as compared to commercial
ﬁarke?s. In looking for Ri&;D, the government is primarlly concerned
with the technology and whefher_if.ds of use In highly specialized, non-
cost sensifine areas.

The general procurement guldeilnes and accounflng procedures required
for governmenf R & D contract sales tend to inhibit the kinds of market
orientation and business affifudes necessary ?o commerclalize Technology.
A number of companies fhaf evenfualiy became exTremely successful
commercially did so by acquisiflon and not by pursuing the +echno|ogy |
‘they had developed under governmenf contract. Some of The problems .
are the fotlowing | | o

1. Many governmenT agencies wiil noT g!ve a company |

'H:'exclusive righfs To pafenfs deve!oped under confracf
2, .MarkeT research is no+ an ailowable overhead expense.'z
5. L!mlfs on allowab!e bid and proposa! expenses and o
lndependen+ R & D expenses are unreasonabiy iow,'
especlally for a new company. o -

4. Interest pald on money borrowed is not an allowable

| errhead‘expense {even when it Is dueifo'+he gcvefﬁﬁéh+?s y
delay I payrn§'1+5'5i11s>. | CE '.'k
5. :Cos* sharing s often required. BT
'Anofher problem relaTed To governmenf po!lcues is The |nsenslfivify

of many governmenT agencles fo fechnological changes and‘improvemenfs..
Procuremen+ speCIf{cadfons offen Includethe desfgn criteria as wetllas‘” ﬁ

those for performance;' Bureaucrats are frequently lnfrensfgenf tn their
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related and the propensity, when in doubt, to glvé'money out in Iarge
segments to wel! known companies, all. work aga:nsf fhe deveiopmenf of

new, exciting Technical advances.

2.3 '4 " DIRECT SUPPORT’ AND ASS I STANCE

_____ A small number of companies in the sfudy made use of SBA Ioan’ﬁy'
guaranTees. Most viewed such loans as unable to mee? Their needs and

s . - never considered appl*ing. Several companies provided testament to the

| positive results obtained in exporting Thrddghrfhé'afa éf'rhe Déﬁar*ﬁéﬁf'

of Commerce. Several mentioned the fmpor¥ancé'6f both the encoUrégéméﬁT

recelved and the subsidy available for attending international trade
shows. One company mentioned the excellent help received through the

I SBA SCORE and ACE programs.

b S -2.3.5 -ANTI-BUSINESS ATTITUDES

One problem fhaf came up several Ttmes was The inability of small.

business to receive ba5|c research support from cerfatn agencies, S é%?
especlally NSF anleIH, which prjmarily_fund_rasparch at unlverslfy and

nbn-profif Ihsflfuf}ons. ~in fact, their ideas are not even given a fair

hearihg. Oﬁe'company, fha? w!shed to gain supporf-for basic research to
beffer undersfand the scienf!fic underplnnings of ifs Technology,

created a non-profit laboratory facility. The non profu* insTITuTion

was able fp_opfa}n-basic“research_fqnds to pursue the_origjnally_
{i“ propoﬁed researgh. .Whjle.mosf'pgople ygre_in_fayor_of.govgrnmenf.
| support of basic reseéréh, there was resenfmen+ that in those cases . .
T - where a proflt maklngibusiness_cou!q:donfhé work betfer.fhaﬁ_another
'.Fﬁ o insfifutlon af_no.addif{onal_cqsf, ifrsfill_wasrqenied_the opportunity

-to do so.
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_ into the future."

"in 1972 fhe company decided To develop a commercial produci

in The gas analyzer business and infroduce if on ?he markef in
. 1973, the companyumade'ihe first sale'of'ihe product. The'company

tried to enter the auto emisslon marketIn 1974, but ‘the product

didn't gain acceptance until 1979." |
"Even Thodgh“fhe‘cempany was formed In 1965, They-dldnff

make: their first major delivery of a product until October, 1967."

Hypofhesis 2 Governmenf R & D confracfs provided an imporTanT

'-source of cash fiow required duri;g fhe eariy_years of a siggifican?

-percenTage of ?hese hlgh Technology companies.

15 of fhe companies relied on governmenf funding in fhelr

' earty years for more fhan 50 percenf of sales, wifh 14 companles _

'counfing on This source of funds for more Than 75 percen+ of Their

saies.' As an average, governmenf funding, bofh direcf and indirec+

- accounted for 46 percent of sales.. These sales figures were derjved

from first year sales. {f first year 'sales amounted to zeré, the

first year when the company made a sale was used as a reference

Copolint, o o

iHypofheSis 3: GovernmenT R & D confracfs provided an importanf

source of funding for fhe developmenf of Technolqu and experfise

used commercially by The company.
| 22 of The 33 companies exam!ned nofed Tha? governmenf R & D i

con*racfs provided an imporfanf source of fundnng for the developmenf

of Technoiogy in Terms ranging from "crucial" to "indirechy so“




17

16 of the 33 have gone publlc, wifh 8 of these 16 affribufing

a need for additional capital as the maln reason,

"Hyﬁéfhesfs 6: Market forces were the critical factor in successful

'_“ééﬁmsrcfél¥za?l6hf"Tedhnology'pushﬂﬁfThOUT market forCes:yésf

insUfffé1énT'+d"mske'a:vlaﬁfshbusiness. -

'.Of‘fhs 32'sompéﬁtss addressing fhis”qﬁesfféh, 28 of these
fims pointed out fhe Importance of market forces In the company
,gfgwfh; Four ‘of the sbﬁﬁanlés:ﬁo?hf'fosfhéif.uhiaﬁé Technd]qgﬁss o

“as résséh'fdf success, but two dfrfhése fffms c}fedléilssk of a
.definedimarkéf:as Eeing an obstacle that caused severe pfbbleﬁs,'
and a subsequenf reappralsal of values. Several thpéﬁfesgwers"

_formed by founders who identified a markef need firsT proceeded
To put fogefher The Technol09y necessary To provude whaf was

""" needed and finally go on the market with it. A number of these

" compan fes wefe'successfuizin éhrélaflvsiy short period'of time

(see Cases 3, 24, 33).

| HypoThesis,7:_ The dominance of government R.& D contracts in._the

- _ growfh of a.high technology companx;is'reduced as a function of

Increasss in firm size_dyrlng the_company |ife cyc}e.

. Today only, 10 sf.fhs 33 tirmms rely Qn}governmsnf_bqunsss;
dlrecfrpr-!ndirepf,rfof more than 50 percent of their sales. This
contrasts wifhilﬁ'of_thegcompanies_reiy!ng_on more than one-haif

governmsnf work in their first year of sales. Only 6 of the 33

'companiss Today rely on government. business for more than 75 percent
of thelr revenues, as opposed to 14 companies relying .on more Than

75 percénf government work in thelr first year of sales.




‘ . GOVERNMENT PREV10US
L | UNIVERSITY SPONSORED INDUSTRIAL |
~ TOTAL - RESEARCH . . RESEARCH ‘. EMPLOYER - . OTHER
NO. OF COMPANIES NO. % NO. % . NO. . & NO. %
Boston ~ - 1s° . .9 & 12 80 - 6 4 . 0 0
Milwaukee =~ . 6 - 1 17 .. 0 o . 2 3% 3 50

San Francisco . 12 . 2. 41 5 42 7 . 65 . 3 25

FOUNDED
1946-1957. . T s T s 7t 2 29 0 0
1958-1968 1 a2 9 55 . 8 41 = 4 24

1969-1978 ~ . - . 9 . 3 33 3 33 5 .55 o 2z 22

CoToTAL - 33 12 3% 17 52 .45 45 6 18

TABLE 3

61

'SOURCES OF ORIGINAL TECHNOLOGY



?a summary of the Tofai amount of capital investment by region and year

'early 1970's had an }ndirec? but pervasive and deleterious effecf:on'

21

fund research and development or to cover cash flow when sales grew

very rapidly. Founders talked repeatedly of the difficulty in raising

_caplfel, especlally=for fhe_very high risk early sfages. Table 4:shows

of foundtng

The sharp increasa in the Federal capital galns tax ‘during the

the high ?echno!ogy'small business sector of the economy . Durlng +he }
1960'5, considerable high risk financ!ng was avallable for hlgh
+echno|ogy start ups. This supply was due in part to the exisTance of

a Iarge pubiic markeT for h!gh fechnology company s+ock through which the

venfure capifalisf coutd eaS|Iy recover his invesfmenf With The increase

ln The caplfal gains Tax +he market for new stock issues essenflally

dlsappeared leaving the venture capital community with no means for

‘ recovering |nvesfmen?s. As a result, venturs capi+al avoided high

risk ventures in favor of "sure bets" thereby el Iminating suppiies of ;'

early financing for'high Technotogy companies. During the early 1970'
high technology company formation activity dropped close:to zero. "
naflonwtde.

In the words of one of the founders of a successful, mature company:

Most companies that fall do so because they don't have

enough money to get off the ground. Venture capital is

hardly going to risk its funds when RS will take away

any return it gets on its investment. The recent [jk& Dk

reduction in the capital gains tax should help, but

not enough. So many good -Ideas are lost because no .one

is willing to put up - .the money necessary to develop *hem._

Founders complain Thaf under Thefpresen? situation, If rhey wish To'

sell the company, they are almost fercedffo sell to a public company s$o




they can carry out a tax free exchange of stock.

r 2.9 INDIVIDUAL FOUNDER OR TEAM

- | I+ was observed that many of the most successful companfes were
started by'a team of founders. This seemed to produce mbre wiillngness

- To use the hnowledge and experience.of various peopie and to pull in
buélness and_ménagemen? help as needed. This con?rasfed.wifh the

= individuat founder who sometimes was ﬁnwilling To relinquishgconfrol of

any aspécf of the business,_evan~whére he had | imited expé%iénce. In
general , the companies ?haf-achleveg commercial success haﬁ';omeoné as
par+ of the management team whqiwas:orienfed toward managemenT and
-marketing and'ﬁdf simply a technologist. Table 5 éhows the prepohderance

' %T ~ toward team fdunderé, especially among the larger firms.

2,10 EXPORT SALES
The data we recéived related to export sates was somewhat incomplete.

We do know that seven of the companies do at least 20 percent of their

business overseas and a minimum of 13 of the companieé haVé'mee overseas
sales. The companies most active in export activities sell state of the
art high technology products in such fields as medical and scientific

‘instrumentation, electronics and telecommunications.
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3, PoLICY RECOMMENDATiONS

- There are a number of changes in Federal procedures, policies, and

| regu%afions Tha* couid greafly improve the ability of innovaflve high

technology companies To confribufe to the Technicai needs and economic

strength of The'UnIfed'STaTes; It is clear from the companleS'we {
! _ 4

examined, fhaf'?he_availabflify of R'& D contract funds and other govern-
ment supborfed sales opportunities does provide an incentive for the
establishment of new firms. in return, the small high technology

Company frequently does an ou?s?anding job of solvung difficulf Technical

e A S et
..... T

problems for the governménf o !f +he aim is also to encourage campanies =i, e

'““L:?

iz
W,«M’f""

“Fo establish a vnable commercial business and ge+ Their Technology info \\

wldespread use, +hen changes, especlaily In governmenT procurement policy ﬂﬁx//

nd capital formaflon areas are critical.

Bheiiicss oy

The following rec0mmendaiions are based on fhe resulfs of The

cases studied:

1. A signfficanf proporTIon of governmenf research and
deveiopmenf con*racfs in all agencles should be se? o
aslde for small business. Prov!slons should be ) /

‘included for The funding of some unsolicifed proposals.

2. Procurement attitudes and regulations should be chénged /
To be more consistent with standard commercial business
prac+lcés and to remove the problems listed earlier in
Section 2.3.2. Whenever possible procurémenfs should be
awarded on the basis of total price and a set of

'performance standards, not on how the company's accounting
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"4,  RESEARCH METHODOLOGY

4.1 SELECTION '-.dF- COMPANIES
- The proJifaraTIon-offhigh +echnofogy companiés in_%he Boston and o
‘San Francisco areas made fhem“logical areas for inclusion In the study.
The Miiwaukeo area was chosen as ‘a representative region where the number
of successfu}_hfgh technoiogy companies is-much'Smailer, al though there

is a considerable amount of .industry. The fact that our company is

.[ocafed in the Boston area and we were able to obtain the services of

competent subcontractors to carry out the field work in San Francisco

and Mllwaukee clearly contrlbufed to our choice of geographic regions.
Using several local -resources, as well as a number of companaes
known_fo us'personaliy, a l!sf of possible companies was compiled for
each region.. [nformation on their year of foundinQ, tield of technology,
governmenT involvemenf 'currenf sales, efc;; waS“gaThered from many

informal sources to form a profile of the company.--A'number of companies

-were eliminaTed when it became ciear that a founder would nof be available

for an inTerview or the Inifial Informafion was foo Iim!fed fo be useful.

Several companies vwere selecfed as firsf prIoriTy because of known

‘governmenf Involvemenf |nnova+|ve acflvi?ies, and ciose personai

confac+s'ﬁifh foundaré. Addifions were made fo The l|s+ based on 8

coverlng The broadesf range of company characferlsfics posslble The

' characferisftcs consndered during The selecfion process #ncluded

field of Technology - lncluded elecfronics compufers
'energy, chemicals, food fechnoiogy,_
.opflcs, medical insfrumen?afuon,

pharmaceuficais, etc.
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~ were able to.obtain some historical informafion'abouT The_¢ompany_befqre

fhe interview.

4.3 INFORMATION ORGANIZATION AND CASE STUDY PREPARATION

 The information obtained from both general sources and the interview

was organized in several ways. First, a questionnaire form was filled out

which Orgénlzéd_jhe information by specific categoriles:
Founders “ | |
Fundlng Hlsfory
_Technological His?or& and Invesfmen?
-.Sales and Markef Hisfory
'Empfoymenf Hisfory |
Key Facfors and Events

This process was mosT useful for recording fac?ua} and numer|cal Information

and formed fhe baS|s for The ?ablas in +his reporf

The Enforma?ion provided about each company was put info a narrative

form so that not simpiy numerical facts, but also the relative significancé

of various factors and key events could be put In proper ﬁerspecfive; Company

idenf}fieé Qere protected by generalizing The information, especially the
épecifics of:fhe Technolﬁgy. The format éhosen after consideration of
severél alternatives, éénsisfs of the following sections:

Company Development aﬁd Technological History

Financlal HfsTory

Sales aﬁd Empioymehf His‘!‘or‘y1

Government [nvolvement

Significant Events and Key Factors

1

In the case studies, Indlrect Government Sales are defined as sales to a
non-governmental organization where the funds used to purchase the product/service
are supplied by the government.
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COMPANY DEVELOPMENT AND TECHNOLOGICAL HISTORY

- The..company was founded in 1968 to pursue two basic lines of research

~and development. - The first related to basic pumping technclogy, with

particular attention to the medical area. ' The second research area of

“interest relafed to gas spectrometers. The two focuses have remained, -

and today are reflected in the corporate organization. Of thé four

' founders, however, only two remain with the company; one heading"each

of the company!s two divisions,

WIthin'slx;monTthof iTssfounding,‘The-conpany'had its first
governmenf sponsored R & D contract.. It-is apparenf the . founders of
this company had;en+eredcnreliminary,nego+iafions~relafing'To this -
contract whlle with their previous lccal R & D employers. ~The ‘nature
of the confradf; while not directly .competitive, was-an oafgrowfh of
the research conducted while with These.previous emp loyers.

Following the infffal R & D contract In 1969, +he_company confinued
as a largely governmenf sponsored R-& D service operation until the
1971-1972 peniod. At thls point, the company experienced severe financtal
pressures as a result of one parficular contract, This one diffacul+
experience almosf puf *he company ouf of business and broughf abou+ some

sugnlflcanf changes In The organfzafson and iTs business philosophy.

" In 1972 The company flnally declded To develop a commerclal produc? In

+he gas analyzer buslness and inTroduce rf in fhe markef.- The c0mpany

also changed ifs name and experfenced TTs firsf prof[Table year of

. operations.

in 19?3 fhe company made |+s f:rsf sale of Thelr gas anaiyzer
nroducf This lniTtal sale evenfuatly Iead +o a licen5|ng/royaify
arrangemenT wlfh a maJor flrm and has provlded a posfflve cash row Thaf

has been hlghly beneficial to the overall operation. -
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in equity money. This Iaﬁf Investment brought the total equ!fy.
parflcipaf!oh to $800,000. All other financlal needs héVe.beén‘mef.'”= '
through debt financing. 1t is anticipated the 1980 sales level should
reach $8.0 mi!lion, and is largety reflective of the sales growth in Thé .
gas analyzer'pkoducf‘llne. At this time, outside investors hold 80

percent of the company with the remaining 20 percent held by émployéeé

(+hls Includes stock options),

The“combany has a small equity base for a company of this size, and
has re!ied heavily on debt financing for thelr growth needs. This has .

not been easy, the banks have often asked for guarénfees from the financial

 backers, which the financial backers have refused to give. The result

has been very difficult in terms of shopping around for operating capltal,
often being'fh'fhe position of Havihg to take léss than favorable |
condi+ions.-.The company'did-hof feel they would be eligible for ahy'
governmen?'Ioan.guaranfee programs. |

| The company recognizes ‘thelr success was not, and is nét,fied to
government sponsored R & D. The obvious difference in success in the |
Tﬁo divisioné has underscored this point. 'To'a'lafge'exfenf,'fhe'diffefence
in the two divisions is one of degree: the one has relfed on R & D céntracts,
and the other has devéloped-produc+s-bu1 is'SfiiIllaEgely seilfng in a
market that:is directly government sponsored, or direct!y created by

government action. -

SALES AND EMPLOYMENT HISTORY

¢ DIRECT - TOTAL .

YEAR . SALES ¢ " GOVERNMENT ~ EMPLOYMENT
1968 §  23.000 100 s

1979 ' $2,000,000 65 62
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COMPANY DEVELOPMENT AND TECHNOLOGICAL HISTORY
The company was founded In 1970 by fhree facuITy members and a

research assocuafe of 3 maJor unnver51fy, who had done extenslve

research an The applrcaflon of elecTrontc Technology To the communlcaT!ons_

Vproblems of-*he deaf blind and nonvoraf Dur:ng +he 1969 -70 per:od

it had become apparenf +haT some of the research af the unlver5|Ty was
rapidly: approaching a producT sTage. Since produchon of fhese devices
was deemed inapproprlaTe for the universzTy, +he founders sef up Thelr

own company. _Thev recelved funding from Two_privafe invesfors and_fhe

_unaversiTy.

Opera+|ons did not begln until the fo!low!ng year (1971), when the
company tecelved_a procuremenf confracf from a governmenf agency for
fifTQ of The'uniTs.deve[oped in the university researoh labs. The |
conmracf intlUded allowancessfor tool ing and-sfarfeup oosfs. AT this

point, the company hired 10 to 15 employees, using their initial

" funding o cover cash flow. The company has been profitable since that

Time.
o n The'eariy'days,+he company relied heavily on the university's
continuing research for new products. As time has passed, there have

been changes. Since then, the company has established some'in-house

R & D capabilities as well as research relafionshfps with many other

universities. The development of this information stream has been

greatly faci!ltated by the founders credlbitity In' the academic

community, and the relatively narrow focus of their attention on
communication alds for the handicapped. The management decision to.
focus'on this area has developed a:full network of contributors in

the academic.communify'who, In turn, fully understand the company's"

. objectives.
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" have taken place without government support.

On ?heIOTher hand, +he compahy takes a very. sTrong posiflon‘wiTh

_regard to return on equi+y, and as a resul+ has managed To prosper

even WITh the ups and downs of governmen+ fundlng and a very llmsTed

speciai|zed marke+

' SIGN!FICANT EVENTS AND:KEY FACTORS

The company views :Tself .as belng beffer quat|f1ed to evaluate
the +echnsca} issues associated wtfh the |n+roducfxon of ‘a produc+ a
than a.pure fesearch‘qrien?ed operafion._ This would appear to be a
véry_sodnd décision since they have managed *to-tle Thehselves in+o '
.+he réseargh:obefafions df the greater U. 5. acadamic communiTy.

The company would not have been tormed nor would It continue =
to operate wifhouf goyernﬁenf.spdnsored'researah aﬁd marketp lace

financing. The company has been able fo malintain a relatively

narrow focus. This has been possible due to the eariy market

def|n1+lon and in+eres+
The company has paTenT protection on a number of its’ producfs,
and feels without fhaT profecTton, ‘they would nof be able To survive

in their narrow market area. The company has had'Elffle dlfficuITy

‘maintaining its patents, and has greatly benefited by licensing and

other arrangements with other firms in related businesées.
The company has had a relatively steady grdw+h rate of 20 dercenT

'per-year. 1979 sales were at the $8 million leve!.
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In addifi6n To the ear]y.financial-suppor?,fhe aerospéce flrm provided
ihfofmafibn and Iicensing-égreemeﬁ*s plus the use of thelr science
center at afco$+ plus very_nominal fee, VWhile the use of the facilifies
and the +echnoldgy exéhanée Qere cbviously advanTaéeous to the new firm,
no commerc:al produc*s have been developed from this unjon.

FoIIOW!ng The initial round of fundlng, the company had one add|T|onal
offerlng |n 1971 during whrch They sold four m|i|10n shares aT $32 each.
In general, the company reiaes on shor+ Term financ1ng to cover its
operating costs. Short term borrownng will run from $0 to $100 million

in any diven period.
SALES AND EMPLOYMENT H1STORY

% DIRECT % INDIRECT TOTAL

~ YEAR - SALES GOVERNMENT GOVERNMENT EMPLOYMENT
1969 . $ 30,000,000 .0 1000 - 500
1974 $200,000,000 o . 9 3000
1977 $500,000,000 0 ' 90 7000

1979 $800,000,066 0 % 9000

GOVERNMENT lNVOLVEMENT

The company vlews The governmenfal contract business as an arT
Ma jor con?rac?ors know how To bid such conTracTs |.e., Thls is Thelr

bu5|ness and they do nof.make foolish bidS. In Thé waste water business;

. the municipal governmeh+s select the lowest bidder, often ignoring or hot

making any al towances for the normal safeguards associated with contractor
pre~quaiifica+fons., As a resuIT, responsabte centractors are offen
put in the position of deallng wlfh orher confracfors who are Ilfora!ly .

not quallfled to do the_work. The resulf is a pro;ecf that doesh't

perférﬁ. ‘The result of this falldre Is offen.a faw suit againsf the
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three years from the ldea stage to the product entering market.

mining products, this cycle is eighteen months.

In
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SALES AND EMPLOYMENT H|STORY

2 DIRECT % INDIRECT  TOTAL-

YEAR ©  SALES GOVERNMENT ~~ GOVERNMENT =~ EMPLOYMENT
95 o o
1975  $1,900,000 0 40 50

1979 $7,000,000 o 20 160

. GOVERNMENT [NVOLVEMENT

-The'compény has received no direct federal ald. Much of the company's
Techno[ogy, however;'wasldeveiqped under govérhmenf sponsorship, when
the founders were working at the unlversi+y_cy¢tofron lab. Further,
the company's products are solq_jh markets that, both in the U.S. and

abroad, are largely government supported.

SIGNIFICANT EVENTS AND KEY FACTORS =

The two key factors in the company's history are its original
- failure to perform market research, and the development of its overseas

market. The company perceived a need for smaller cyclotrons, énd bégan'

manufacturing before a real market had been Identifled and developed.

Because the company was grounded In an idea, ra?héf fhéﬁ'sound bﬁsiheés'

practice, +here.was a two year lag time before delivery of its first

?,“1: product, and ‘the company spénf several years in a severe deficit position.
In the late 1960's, the company began to p@rsge an:overéeas méfkeT.

By 1970, 23 percent of its sales ware exports. ;§ane fhen, exporTé\have’,

accounted for 60 to 94 percent of the company's total sales..
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'equi+y inTeresTs. in 1978, The company did establish an Employee

Stock Ownership TrusT in dolng this, The company did benef:T in the

amount of 5320 000 Through the repurchase of some of the or:gnnal shares

at less Than_Thelr 1978 value and through The sale of some treasury

shares. 'Thé.company haS'reIied?heaVily cn banklhcrrowénq to finahce its
cash flow needs, Thts debf flnanCIng has caused some probiems in its
relaf:onshlp with governmenf agenC|es and will be dIJCUSSQd IaTer

‘ The company's currenf buS|ness is div:ded into rough|y three parTs
40 percen? s+a+e and federal governmenf 40 percenT |ndusTry and 20
percent |n+ernaflonal. The |nTerna+|onaI bu5|ness is 1argeiy supporTed

through AlD monies.

SALES AND..EMPLOYMENT HISTORY

¢ DIRECT ¢ INDIRECT ~ TOTAL

YEAR  SALES - GOVERNMENT _  GOVERNMENT EMPLOYMENT
1968 $ 900,000 60 ¥ 20
1973 $ 4,000,000 53 130
1975 § 9,000,000 - 50 : 210
1979 $20,000,000 42 e 400

¥Impossible to estimate indirect government sales, but the

amount would be significant.

GOVERNMENT | NVOLVEMENT

The company relies heaV|Iy on direct and indirect governmenTal
support for itfs ac+1vu+|es. Thns re1aT|onsh|p has not been wlfhouT th
difficuleea: This company is in a business Thaf does not have pafen?
protection, and the appltcaf|on of copyrlgh? proTecT:on is not effecflve.

As a reSuI+ Thny re|y Iargely on Trade secrefs and llcenS!ng agreemen?s.
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work the company points out Qas necassary to successfully complete the
assignmenfﬁ On several occasioqs, they have fbung the procurement Section
of The same agenéy wi({ not a{iow reimbursement for this additiona!l work
because it was not specified jnrfﬁe initial contract.

The company has also been critical ofzsfafe and municipal practices

~of relying heavily on the lowest bid concept in awarding contracts. While

the company recognizes Thé_po}ificai and other problems associated with

other contracting pracfices,_fhey point out many state and municipal

ﬂnifs'of government are not qualified fo evaluate bidders, or do not

pay enough attention to pre-qualifying bidders. The.company feels the

current practice of this policy will, in many cases, guarantee the state

or municipal agency will not receive the best.product, and will In the

‘end, cost the ?axpayér more money.

SIGNIFICANT EVENTS AND KEY FACTORS

The most important factor in the company's success was the recognition
of the Initial opportunity. The recognition came about largely because
fhe three founders were working together in an environment that promofed
original thinking and, in fact, created the opportunity.

The second key factor was the accounting firm's sponsorship of
Thg company's eariy operations. While subsequehT history indica%es the
efforts might have been successful without the assistance of the
accounting firm, it is not clear that founders would have been willing
to take the risk without the security of the accounting ffrm's support.

| Another factor in the company's development was the founders' ability

to obtaln debt f!nanéing to cover their cash flow between the time They

sold a contract and the time they received payment for the service. |t

should be remembered the formative years for this company was not a period
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COMPANY DEVELOPMENT AND TECHNOLOGICAL,ningRY

The company was founded .in 1967 by an engineer'(Founder 1} wnoee:
principal interest was in the area of glass to mefal seals, and a
businessman (Founder 2). They decided to strike out on their own when
their previous empioyer exﬁibf*ed_llffle interest in the flash lamp

business. ~Shortly after the founding of the company, they were joined

by two other men whose primary interests were in ceramic to metal sea!

technology. ;These four men had foreseen the need_for a .company to:
produce a-SpeclatTV lamp for a variety of uSes,. The other firms In the
| amp businese did not feel this market was a.large enougn one To.jusTify .
thelr Inferesfs.- |

The inl+ia| sale.of this Technology was in OEM sales to the Xerox
company for=pse in fheir copy machines. After this sale, the company

concentrated on sales in the OEM market. This=concenfrafion and the

prosperify assoclated with the Xerox contract came to a sudden end in

1970.durfng the general business downturn. This downturn game at a
particulariy bad time for this company. When the downturn came with

its assoclated contract cancellations, the company was forced to |ay

off a large porfion of ifs work force and salaried people were puf on
half pay. WITh the business rapidly deferloraflng, the company s banker
heipeo +hem secure an SBA guaranfeed 1oan; During Thls period, the |
founders were forced'fo pleege alf‘o% Thefr pereonai pEOpekfy'ae sécukffy |

on the exlsfing Ioanse Fortunately, the business began to pick up

'shorfly after this per!od, and the SBA flnanclng was replaced with

_convenfionai financing Employees who- had been on half:pay were

offered ?he oppor+unlfy to take their back pay in stock or cash, and

the company was back on its feet. It should be noted that this offer of

stock in lleu of pay was The last dllu+lon of the company s ownershlp
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_GOVERNMENT INVOLVEMENT
Perhéps the most important.point of_ggvernment involvement came "
when‘fhe companyﬁgecefyed_anfSBA guaranteed loan that allowed them to
conTInueloperafions. ‘With a{l.of_The,demandsﬁplaced:on‘fhe fbundérs
for cq(laferal during this period, there.ls no quesfiongfhé government
_guaran}ge hag'an effect on their abliity to 6Qfain additional debt

finanéipg.‘H

This cbmpany,_as.were others that were interviewed, has. experienced -

flnanqiai prpbjems as a result of the delays In_receivinggfinal payment -
on governmenfal épnfracfs,ﬁ The_15 percent set aside provision Has;been
parflcu[ar]y difficutt for this company. The company-cftés‘nuﬁerous;
cbn+ra§fs Thaf have been comp}efed, buT not closed out dué to deléYS-in
audiflng some for as much as eighfeen months. The cohpahy feéls Thaf :
aliowabie margins oh government contracts do nof provide adequate flnancial
rewards To_cqver the defays:assoc}afed with recelyjng the final_lS

percent payment,

" SIGNIFICANT EVENTS AND KEY FACTORS |

There are fhfeé sfénlflcanf fac+d%5 lﬁ'fﬁfgrcbﬁpénf§$ hiéfof?:iQThe‘..
first was +he decis1on by ?he founders +ha+ fhere realfy was a markef for
é specialty iamp manufacfurer and fheir abilify +o aTTracT fhe necessary
fvenfure capifal | | | . o

The second maJor factor was fhe dlssoiuflon of fheir original
‘market. The final and major factor was the abili+y of ?he company
founders to pick the compaﬂy up from a dIsasTerous crash and puT IT i

back on ifs feet.
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as chairman éf the board of dlrectors. Affer his initial review of the

founders activities, the new. chalrman of the board fired one of ‘thé original

partners who had been acting as president of-*he-company. ‘This founder

left the. company. and went off to start his own non-competing elecTrdnics

firm. The remaining partner was made a vice president and placed in

charge‘of the product development. A new presldent was brought in to fake

— f'i chargé.of the company;

: tn early 1971, the company Introduced a new product ‘based  on .their
.orlginajaefforfs. This product incorporated other existing technologies -
tc produce:a far superior product to anyfﬁing +hen: on fhe market. *In

_ simple:ferms, the product measured Thé light refraé?ion‘from'a particle

suspended in Ilquid. ‘While most competing products coutd perform this.

task, They-ﬁeasured the | tght: refraction at rfghf angIeS‘fo-fhelparTicle.
This company developed a process to measure this |ight refraction as It

was projec*gd_ln front of the particle. This process.allowed meaéuremen?
of sdl!ds guspended in liquids, with obvious implications in waste water

treatment. - The company's product has met wifh'success-in The_indUsTriaI

sector.- Following the introduction of this product, the company continued
to refine its technology and now has twelve products based on their
original .concept.: .

In addition, the company_has-made a .number of acquts!?lons;.bofh“of

_____ small companies with useful technologies, and of specific technology from

larger companies. These acquisitions should lead to greater product

diversity and thus widen markets.

s - FINANCIAL HtSTORY

i N Thefcohbény's flrs+tr6und of financfng.ﬁaszhe $150,000 In venture

capital the founders raised from fFiends and relatives. Thls financjng

supported their devefopmenf of a quality confrol device for the canning
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- GOVERNMENT {NVOLVEMENT

The most 1mporTan? relaf!onship this company has had with the federal
governmen+ has been exfremely negafive. “When fhe company Infroduced Their
new product to measure the size of suspended particies, the EPA regulations
called for a specific instrument to measure particle size. This specific
instrument was even called out by manufacturer éhd mode | numbéﬁ,: The'
company attempted to convince the EPA of the merits of their product, to
no avaif. It was only over the course of time that fhe company was able
to orgaﬁize:ehdugh companies in the particle measurement business to
convince the fqderal ageﬁ;y to change the speclficaf[bns +¢'+he extent
that fhé term "or equivalanT" Qas added. Even Thls modification did not
allow for any measurement other than right ang!e measuremenf aven Though
the forward measuremenf is recognized to be superior in indusfry. In
order Td meet the federal agency spécifica?ions, as modified, the company
had fo go back and develop a right angle measuring'dévice, which the
company clalims is npf as good as Their.original device. -

This experience, as described above, has been a continuing source of

Errtfa#ion to the company and has been going on for over eight yéars; To

 further the controversy, the company now feels the manufacturer called out
In the specifications is infringing on 1ts pafenf righfs with a new product

b IS\currenTIy introducing.

SIGNIFICANT EVENTS AND KEY FACTORS |
Two majbr factors shaped This'company's history, the collapse of
its original market and the terms of its second round of financing.
The founders had originally developed a'qualify control device for
the canning thusfry. Shof?ly after they brought the device to market,
the market collapsed, thereby forcing the founders to apply their Teéhnoiogy

to the development of another product for another market. Their néw product
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' COMPANY DEVELOPMENT AND TECHNOLOGICAL HISTORY

Thls company was, founded in 1972 by an engineer from a Iarge research

!aborafory who soughf fo develop fhe firsf commercial applfcaf!on of Ilqead

crysfal f!uorescence, a sclenfiflc curlosify fhaf had been dlscovered

neariy eighfy years before Inifial sa!es were exclusively fo fhe consumer
producfs market and were of a fad nafure The producf met wifh a greaf

dea! of success fn !fs ear!y years wifh saies reaching $2.9 miilion in |fs

' -second year of exisfence However, s!nce barriers To entry Enfo ThIS

~market were smail, and fhe orlglnal pafenf had nof been issued severa!

sma+t compan!es enfered fhe field and pr1ce cufflng began The impacf of
this condiflon can be seen In fhe followfng compar!son By fhe end of

1974, fhe company had achleved sales of $3 mlil!on wifh a pre-fax proflf

‘of $850 OOO fhe foltowing year, sales also reached fhe $3 mlllion Ieve!
: buf fhe company !osf $850 000 As a resulf of fhls sufuafion, fhe company

. went info Chapfer 11 reorganizafion In Iafe !975

The company made an unusual!y rap!d recovery from its Chapfer 11
status as a resuif of several key moves made before reorgannzafion Even
as prlces were fallTng, and fhe parenf company was 105|ng confrol of ifs
own manufacrurlng cosfs, fhe company had acquired cerfaln assefs and producf
Ilnes from anofher company !n a simllar business | By far fhe greaTesf of
fhese assefs was the presudenf of fhe ofher company, who had been one of
the Iead|ng sclenfisfs |n fechnological |nnovafion in fhls field Thls
genflemen assumed confroi of producf developmenf for fhe merged companles
Within fwo years, fhe company had Improved ifs fechnoiogy and had 3nfroduced
products superior to anyfhing fhen on fhe markef. In addifion, It had

filed for and been granfed fourfeen U S pafenfs and a number of pareitel

| forelgn pafenTs

Because of this basic technological strength, the company was able
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 FINANCIAL HISTORY

The-company's fﬂf+Ial"flhancfng ﬁas'$10;060:+ﬁé'foundef kaiséd.fé
set up manﬁfééfuﬁ?ngfofﬁfhé company's offéfnafsc§Mmef¢fél prodﬁcf..
During the company's period of rapid groﬁ+H, the founder raised an additional
$40,000 from venture capital. 'in-1976,:oﬁe”6f'+ﬁésé inveé?ors‘Sﬁpplied.
$50,000 to +he company during +s Chapter 11 reorganization, which both
hastened The“rébrgahizaf?dn'pfdcess and kept Tﬁe“compéﬁy atloat. =

In 1977, the reoréahfzed cdmﬁahy'brOU§h+ in $50,000 of working
capiTaI'fhrqugh the sale of preferred stock to an $BIC. These funds
enabled the éompany +o'ﬁake'+hé'néée$$ér9 56q0f$!f10n5=and deve)6pmenfs
to establish Its three major product Iines, which betwsen 1977 and 1979

brought in another $320,000 1h venture capltal .

SALES AND EMPLOYMENT HISTORY
B ' $ DIRECT % INDIRECT.  TOTAL
YEAR - "SALES - “GOVERNMENT "~ GOVERNMENT =~ EMPLOYMENT
1972 o . o .0 -
1974 $3,000,000 0 . .0 . 75
1979 $3,000,000 0 PRSI

GOVERNMENT I|NVOLVEMENT

The company's fﬁvo{VeménT with the government has been varied. The
gerfnmen* has been an fndlrécf 50urce.of Técﬁholoéy énd ftﬁéhéing."lf
has é!sdlbeeﬁ a source of tremendous consternation wifh'réﬁafd_Tcﬁnew product
regulations., | |

'Tﬁé founder of this éoﬁbéhy'WQS'ﬁkeviOUSIyzeﬁp!byéd‘ih'é.reééafch
capacity in a Fesearch organfzation that doeé'éﬁéigﬁificahf.amohnf'bf
governmental research. Thére i§°no+hidg that would Indicate the product

manufactured by the company had anything directly to do with the government



in the midwest would have an adverse affect on their manufacturing procéss.

- The eventual recognition of this difficulty hés resulted in a consolidated,
profitable company relocated in California.
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The cohpany has been profitable since 1975.

FINANCLAL>H|STORY

THe"company's*original financing was $200,000 in private capiféi
raised'by,+he founder. After the company's méréer with a telecommunications
firm in 1969, it ralsed working caplital Thrdugh a priva?é stock offérfhg;

In 1971, the company decided to move into the computer field. b

financed Its initial forays with profits from its telecommunications

work. UnforTunafely, by 1974, this new ven+ﬁre forced the company ihto
Chapter 11 reorganization. No information Is available on company

financfng since reorganization in 1975.
SALES AND EMPLOYMENT HISTORY

% DIRECT % INDIRECT TOTAL

YEAR  SALES ° . GOVERNMENT ° GOVERNMENT  EMPLOYMENT
1967 § 500,000 100 0 T60
1970 " $ 700,000 o 0 o 55'
1972°§ 750,000 0 15 g5
1573 $ 500,000 “ 0 15 | 95
1576 $ 800,000 5 0 35

1979 $3,500,000 0 15 . 55

GOVERNMENT INVOLVEMENT

The company was originally involved in fhe_space program, and ifke
ﬁany companies in the electronic business, experienced the boom or bdsf
nafure_of government sponsored programs. Their experience in the component
busineés has.been quite different. The company has had a confrac? wifﬁ
GSA Toisupp!y Telecommuﬁlcaflons products to government Installiations.
Af+er_6ne year, the company elected nof to renew the contract due to the

excessive cost.of the paper Involved In the contract. As an alternative,



CASE #10 o7
COMPANY DEVELOPMENT AND TECHNOLOGICAL HISTORY
The inttial work and concept relating To +hé.priméry pfodﬁCT'df this
company-was started in 1964 by a doctor ‘at one df';hé'méjoh“iqcal
hespitéls.* The intent was to develop a low cost lens to assist in the
cofrecflbn of eye'defacfé fn chitdren. ' By 1969,'f?ve years later, the
docfor;haﬂ developed ‘the lensés and formed a company. ' The formation of
the company was financed by a | Imited stock offering of $1.7 million.
_A§ was indicated earlier, the doctor had developed his producf.bfibr'
to forming the company.:;The'préduc$ he devéloﬁed @as'fnfendédifb”?éplaée
the weagé shaped prisms béing used to correct eye defects (crossed eyes,
etc.) with low cbsT'pa5+e~on'Frésnet lenses.” To 5c¢omplish this objective,
the do??ot.+ook the initial Investment and hired fifteen full-time
salesmén To cover the eye care market in the U.S.f wWhile there was some
Initial interest exhibiTed by distributors, the basic respon#e was not
pqsifiQeiw Eye care doctors did not want to be_inlfhé business of pasting
on |eﬁsé5,_ahd the peqple tn‘fhe business of_prepéring tenses did an
ﬁan? fo déafhe wé%k; Becaﬁse *Hey did ﬁéf_féél iT;was‘profegsipna!,. There
was als?rong:susplqion the profit margins were ajéo-foo low. In shQrf,'

after expending apprdximafely.SéO0,000, it became apparent that this was

not going to be a successful marketing campaign, regardless of the merits

of the product.

The flrsT Three years of qqmﬁany operafipp wére_at a loss, Thgn
just as fh}hgs iﬁﬁked darkest, a confacf was made.wiTh a major manufacfurqr
of instant cameras fpaf_rgsul*éd in a major con*récf for the compahy._.The
compéhy became the sole soufée supp!ier for one of the most popular instanfrr
cameras sold in the U.é., and réhains in tThat posjfion today. By 1974,
the company had sales of $2 milllon, of which 65 percent were lenses for

the instant camera. At that pbin?, the Cohpany'pfodUCIng the instant
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CASE #11

COMPANY DEVELOPMENT AND.TECHNOLdGlCAL HISTORY
ifﬁ 1953, a large U;S: conglomerafe.boqghf a majority interest in

a small company manufécfurtng.simulafion devices for guidance'equipmenf.

The sméll company.conflhued to operaTe Indapendenfty:fok five more years.

Duringgfhis period, a new president was appointed. In 1958, the company

was brdughT into the conglomerate's corporate structure. The former

president became the Division Manager. As fimé passed, several difficuities

became ‘evident. First, the division was so small; it was vfffuai1y lost

in the corporate structure. Second, the division was profitable and

coulq-faké care of Its operéflng_needs but beiné such a small part of
the operation, the division was unable to get funds allocated for new.
produc+ research and deveJOpﬁen+; Thié sifuéfion continued fqr fhree
yeahs.. |

In 1961, the former President and Division Manager raised $300,000

Through a public offering fo 250 individuals and started a new business.

The new business, in effect, introduced the second generation of the product
being markefed by the conglomerate; what he had sﬁen? three years trying
to get the congliomerate to do. The new company recelved its first order

three honfhs after it opened its doors for business. While the company

did not make a profit in its first year of operation, by the end of the

second.year, the company's prbduc+s had forced‘fhe congquerafe%
competing products from the marketplace. The new company then purchased,
at a véry reaSOnab[e‘price, the tooling and qrawings_for Thg producfs
the cohglomera?e_waslwindrawing foom the marké+.- The.company viewed

this move as a goodwill gesture to the conglomerate's former customers

~who would need service for their existing equipment. It is to be

presumed these same customers wou'td be buying new equipmen? at some

Iafer da+e.
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rafher_fhan a cé*asfrophy._ They still remember the case with considerable
i1l feelings toward the government auditors, however.

Thts is a company that does business with the government, knows their

business and undersfahds thelr customer. : They are thorcoughly familliar

with The process under_which they live and prosper under eondiTions that
cause d}fficutfy'for ofhers. ‘While they heve occassionally bean bothered
by_fﬁe 15 percent set aside-provisions coupled with stow audits, or a
diffiduj? procurement officer,_fhey-are_noT hesltapf-#o call Nhomever could

he!p, If they feel payment is being unnecessarily delayed. ‘They are also -

'qUick to point out properly .preocessed progress paymehfs are paid by'The

. DOD as fast or faster than many of their commercial customers. The

company knows and understands the advantages they have as a small business

and takes full advantage of their position.

SIGNIFICANT EVENTS AND KEY'FAcToRs
The |mpefus for foundlng Thls company was clearly The |nabili+y of
a |arge firm To recogntze and accommodafe The needs of a small, tnnovaflve.
division. The paren? company was |nh|b1f|ng +he fechnologncal inyesfmenf
InR&D necessary to s+ay compe+i+ive and To keep competent Technicat |
staff. Another facTor was probably the avallabiI:Ty of money Through the
public markef in 1961, 1t is Iikely +haT slmllar sTarT up flnancnng for
a comparabte amounT of money Today would be very difficult to ob+a|n |
The company's abu!lfy to purchasa the +ooiings and drawings from the
old parenf company probably also had a maJor p051+|ve effect. By._"
providing service To previous cusfomers, the new company gained acoess'fo

some of'fhe'majOrIboTenTIaI users of thelr newer equipment,.
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with a minerals exploration company. The objective was to form a jointly

owned ‘company that would develop products for the ‘0i | wel ! industry, various

forms éf.mineral'analysis, and participate in the AEC's Plowshare Program.
in 1972, the company acquired all of the rights to the joint Vénfure and

the company's stock owned by the fbrmer=par+her Was-sofd on the open

.markefl -1n 1975, this venture was-dissolved.:

In- 1969, the compahy.acqulred a company hanufaCTuring large precision
magnéfs for the high energy parflcle research.: In this case, the company’
developed fhé'rudémenfary forms for an lon implanTafion'sysTem{_'During
this period, the company.also developed a‘wofkihg'hélaflohship with one
of fhe;gfanfs'in the developing-semjconducfor fiéld: iﬁ the ‘end, the company
oncé_agalnflosf_infereé* ahd the acquis(?ion*was sold. “In this case, it
Is InTéresTing to nofé several of the indiv!duats:wdrkihg on:This‘ponecT

left to form their own company when the parent decided to give up the

' busfnéss These‘tndlviduals joinéd others interested in this area of

devetopmenf ‘and are currenTIy doing quite well

In 1969, the company ‘wernt publir selling 600,000 shares at 8% per -
share. 'The'proceeds’fhom this sale were principally used to finance :
Thé'commercial ventures described above, parficulérly“The desk top .
caléulafor. As has been noted previously, fhé-tbmpany'sfsales reached
$18 million tn 1976, but by 1971, they were down to $14 million, and by
1972, they were down to $9 mitlion. These were difficult Times for fhis
compaﬁy.' lts main pro&ucf, R & D, just was 'not seliing and the company's
previous efforts at deVelopiﬁg commercial products hadunof'beeﬁ'SUCcessfuI.

Nevertheless, the main reason for the big drop in 1972 was the termination

of Three major research projects, two for the coavenience of the government

and one due to ifs complefion

The company confinued To operafe at The $9 mlllion tevel fhrough 1974
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profifs ¥ncreased rapidly. In 1969, the company went pubfic,.and raised
about $5 million This meoney was used prlmarily fo flnance The various
acquIslTions and attempts-at commerclallzation.” The details can'be found
In the hlstory.section.

SALES AND EMPLOYMENT HISTORY

4 DIRECT® * . = TOTAL

CvER :?SALES; . GOVERNMENT . EMPLOYMENT
1963 f\'$’ 00,000 100 20
1964 $ 1,300,000 10 50
196 $10,200,000 . % - - 600
1970 $18,000,000 e - 700
1972 $ 9,000,000 0 300
1975 . -$ 9,000,000 . . - 90 . or 7o 3000

1979 .. $16,000,000 . SRR - 1 400 !

GOVERNMENT 1 NVOLV EMENT :
Thls s a company +ha? Is aImosT solely nnvoived in: governmenf

sponsored research. Samiiar to oTher compan:es inTerviewed the company y_"

IndlcaTed fhe DOD Is the agency lT prefers to deai wsfh primarlly because

!T appears +o have a better unders#anding of The indusfrial research
envlronmenf The company also deals W|+h DOE NASA and HEW and dld nof _
have any Specific nega?]ve commenfs abouT Thelr bus!ness relafions with

any of them. In fact, There was an ama2|ng correla*lon beTween The responses
from this company and The one covered by case #ll In bo+h sifuaflons

*he companles were orIen#ed *oward business wi*h governmenf or ofher

-governmenf suppliers wiTh few, if any, commercial producfs

One addlflonal t+em of in+eresf was In relaflonship to the infroducfion
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COMPANY DEVELOPMENT AND TECHNCLOGICAL HISTORY

The company was foundad in 1963 after a:ﬁéféﬁffé+fcrné§rfFouhdeF'i)
suggested to Founder 2 to develop a potentialiy marketable technology In a
patent appr(cafioh he was filing for Founder 2. The appl icant (Foundef‘zi,
a uﬁiversi?y professor, had.deVeldpéd a'ﬁéw andijémisihg method (Method A)

for separating gases in Iafga:diaMeTer'cofumné.: Founders 1 and 2 felt that

“with sufficient inveétment in research and development, Method A could make

a neﬁ“mérkef'fhén'Only used for ahé[??iéa! ahd SmaT{QSCa!é'pfédUCTion;;
Founder 1 convinced Founder 2 ‘of fhe advisabllify of bringlng The research
out of The unfversity lab and intéa pr!vaTe firm., |

Fouﬁder:1'53rVBd as the company's busiheésféhd‘legaI difeéTérT6n a
part-time basis from his ‘law prééfféé" Both fbuhders'weré responsiblé'“
for securing the company's Init+ial and subSéqhéﬁ+ financlﬁg.rohnds. Founder
2 sefved as technical director, also on a part-time baslé'fromhhigﬁacadeﬁfc'i
responslbilities. | |

In 1963, using funds from a priyafe_InVesTbr}'quhder 2 set up a small
lab where he and a hand-ful | of graduate students worked on Method A. The
company moved to Iarger“quarfefs:and'refalned a moﬁélpefMénéhT §+a¥f. In
1967, the company redirected Its efforts to a more accessable separation
Techhology;(MeThod.Bif"In'+ha#:same:year, i+ recelved a crucial governﬁenf
coanacT under which Thé company developed a successful medical device using
Mefhdd.B;"Thé company {ater [Tébnsed this technology into an equally
successful Industrial device. The company recently dives+ed-ffself of éll

government R & D ‘contracts and is pursuing industrial applications of

Method B technology.

The ‘company has ‘never gone public. In 1977, it became a who! ly owned
subsidiary of one of Its early Investors, but continues to function

independentiy.
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FINANCIAL HiSTORY

'Fohnders | and 2 obtained the cdmpany's origina] financing in 1963 from

3 priVafe.invesTor industrial firm very much interested in technological

innovation and helping small firms get started. The company received $25,000
in materials and services in exchange for 25 pefcen? of Its stock. The

investor also provided Founder 2 with 166'5pace in the investor's own

'build?ng. The company used the funds for setting up the tab, product R& D

cash flow.

Unfortunately, Founder 2 and the investor did nbf gef'élong personal ly

and parted company after nine months.  In 1964, The'cbmﬁany feceived‘ilOB,OOO

from a Oery targe firm for 25 percent of the ¢6mpany's stock and a membef

seat on the company's board of dlirectors. The company used $33,000 of

these funds to buy back the original investor's stock: The ‘other $75,000 1t

devo#ed:ro setting up a new iab, cash flow éhd'Rz& D. | o
In:1967, a second large and different firm paid the company $650,000 for

22 pércen?-of its 5+ock.ffiafer;'abcuf 12 percent of the common $+b¢k was

sold to another and different ‘industrial firm for $400,000. This money was

again'uéed for Method B R & D. Also, in‘1967,"+Hé"coMpany”receivéd a $220,Q60

government R & D contract for'a specific Method B medical device. After 18

' monfhs,jﬁhen-fhe product seemed viable, the company obtained an additional

$900,000 for product development. This financing round had three sources: _”T

the federal agency as a government contract; a very large health care products

‘company in exchange for a patent |icense; and the founders' personai funds
‘as'a loan.. The outside company became hesltant about the device and its

“marketabifity and sold back Ifs interest ‘to the company for less than its

Investment, since the rest would have been paid In taxes,
With the profits realized from the medical device royalties, as well as

1ts development of industrial applications for Method B Téchnblbgy; fhé_'
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biomedical dlvlslohs
In 1979, however, the .company made a corporaTe declsion To ourfall

all governmenf work. The company s applicaf!on of separaflon Technology
to The aufomoblle lndusTry had been hlghly successful The board ol
direcTors 'wh!ch had never fell comforfable wlfh governmenf work vlewed
Thls as a clear lndlcaflon Thaf True corporaTe success Iay in furTher
indus+ria| venTures ra+her than governmen+ confracfs ' They were veryﬂi‘
anxlous not only fo lncrease profi+s above amounfs allowed for governmenf‘

R & D but also To free The company from bureaucraf:c paperwork and

cons?anf wrlflng of proposals to procuremenf offlcers.

SIGNIFICANT. EVENTS AND KEY -FACTORS

The three important factors in the company's success were its declsion "

" to abandon development of Method A in favor of Method B; its 1967 government

contract for Method B reseerch,'and 1ts relationship to Founder 2's university.
By 1967, the company had spend about $2 million on the development of
Method A. Its investors were'becohihg Impatient but no lmmedlafe end was '

in sighf. The decision to abandon Method A was.a wise one. It took another

*

‘company 15 additional years and considerable Investment to finally bring

Method A to market. 1t seems unlikely that the coﬁpany would have found

_ the requisite financial backing to complete the project. Method B was
“far closer to the product stage, and the company's Tlmlng in its adoption

. (unwiffingly) coincided with market demands.

The company's 1967 NIH contract catalysed the company's success, both

financially and technoioglically. After the company's essenfial failure to

.develop Method A, it could find no private backérs for Method B development.

The $220,000 NIH contract and ifs renewal propelled not only the. developmenf

of a specific product, but also the refinement of Method B for ofher

industrial applications. |+ helped to finance the technology upon which
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COMPANY DEVELOPMENT AND TECHNOLOGICAL H!STORY a

o ' - The cdmpany was founded in 1962 Tb exploiT_fnchnéfogy.Fonnder 1

- | had been developing in his'unlversiTy research. The company's Initial
goal was to secure résearch confréCTS-from industry as well as the

L government, Through these contracts, the founders hoped to put the

company on sound flnancial footing, broaden its technological capabllities, -
and develop a commerc!ailzable ‘product.
‘In order to retatn as much confrol over ITs research as possuble,.'

and thus its potential products, the company enferedjlnto somewhaf

r " non-standard research agreémenfs with its indusfrraf.sponsérs; Rather
L than enter a contract that granfed the sponsor full ownersh]p'of”fhe
Teéhnolégy In'refurn for payment of research cos+s,fplu;'a fee, the

- company sold joint deveIOpmenT programs under whlch The sponsors would
cover 60 to 80 percent of the R & D costs In refurn for a IImiTed
T-¢ﬂ ' : royalfy-bearing license. In exchange for covering 20 to 40 percen?-of
. | the R & D costs Itself, +he company re*alned ownershtp of ?he Techno[ogy,
would receive royatf|es from the sponsor upon successful commerciallzafion
and could commercialize itself applicafions of the Techno!ogy not in’
éonflicf nifh the snonsor. The company also negotiated minimum annual
Pn' roya!fy.paymen+s to help insure a sponsor's'difigence'in"brfnging
l Technology to market,

During the course of.ifs“research work in the mid 1960's, the

company developed unique technology in two different fields. The company

establ ished sepéra*e-divlsions*fo-produce and_SeII}eéch of the two product
ines. _

The company's first full year's sales of SIO0,000 were entirely for
i ] & D. Of present sales, which have ciimed To‘$20-mii|lqn,'95 perdenf

represent product sales and only 5 percent R & D. Empioyment has risen

|
o
1
o
i
i
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have recogbized'fhe_company's need to protect its own Technology.

Alfhohgh the company does minimal direct govérnmenf R&D, a

porf:on of its product sales, especially for scnenfuflc insTrumenTaTion,

are made To customers who are flinanced by government grants.

SIGN|FICANT EVENTS AND KEY FACTORS

According To Founder z, The key facTors In his company S success

were |Ts JoinT developmenf programs, The focus of Ifs research on

_ producfs of commerclal signlflcance -and i?s chouce of markefs

The company s Jolnf devetopmenT programs, ?hrough which a sponsor _

covered mos
a limited |
controt of
aspects c%

The de
signiffcan?
consistent
def!ned mar

constraints

The COmpahy's choice'of'markeTs was also impor+an*.

the cohpany

technologic

investment.

of The marke?

T but not’ all, of a pro;ecf's R &0 cosfs In exchange for
Icense to the Technology, ai!owed the company To refaln
Its fechnology. The company couid Then commerciaI|Ze_+hose
its Techno!ogy it found most profi?able |
velopmenf of +he company s fechnology took many years and a
The key to eucceas inrfhe'field.was *he company's
focus en ah ul?}ﬁafe breducf fhaT was bofh unique add had Well.

kefs, and consTanf reassessmenf of ThaT producf wifhln the

tnstead of

a major markeTIThaT was slow moving and difficult to enter,
focked for smaller markets that would respond guickly to

al innovations.
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to the companffs TechhoidgiCél development. Durlng ;he 1950's, four of
the sféff held fuIlmfime or'adjuhcf faculty posifibns. Even foday, when
only one of the founders Is s+i|| Teaching, the c0mpany main?ains close
+ies wifh fhe academic communi?y This provides the company with new ideas
and a source of high!y qua!ified employees |

The ?echno!ogica[ evenf +ha+ caTapul*ed fhe company *o fhe forefronT
of engineering acoustics was The developmen? of the jet engine., The
or{gina[ parfnership regetved-a_confract_from NASA to control the noise
creéfed fn Ifs Cleveland_wfﬁd tunnel when Jet engfnes were being tested.

The expertise the company gained through this contract had two. very

important results. The first result was the establishment df the cbmpanyﬁ

as experts in the field of jet engine noise. 'They'héd an }nflux of B
contracts for the reduction of internal and environmental nolse fkbm’jéf
engines. The federal government was their primary client, but the
compan?-was also hired as a consultant TO'hajor alrplane manufacturers,
airports, and communities affected by jet landing patterns. The eompahy‘s
efforts in quieting jet engine noise also prpvfded +échﬁolbgy which

could be transferred to its work in other areas of acoustical engineering.

The second result was the ‘development of a pre-packaged noise reduction

system for jet engine test cells. The demand for this product was 50 high

that its royalties provided the company's earty funding required for growth.

~In 1957, the company declded to expand ‘info the field of psycho~

acoustics. The equipment the company's researchers used to study the

human perception of sound included one of The-ear1y Second generation
compufers. n deslgnlng the software for Their experimenfs, These
sclenflsfs became excifed with the computer Technology itself and aware

of "Its fremendous technological and commercial pofenfia]. The company

~established a burgeoning computer divislon and began applying computer

tachnology to the many other facets of Its research.
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SALES AND EMPLOYMENT HISTORY

—~ 3 BT © - % DIRECT SRR (v 7

L © YEAR SALES GOVERNMENT ~  EMPLOYMENT
R 1961 § 2 Million - L}

| | 1979 § 37 Million 80 1,000

GOVERNMENT INVOLVEMENT

Governmenf R & D confracfs have always represenfed a high percentage

— ' of The company s sales. Throughouf the 1950'5 and early 1960's, most of-

| - | these conTracTs were in response to unsollcifed proposals to various agencles,
especiat!y NASA DOD and NEL LaTer, fhe confracfs more offen fol lowed
governmenf sollcifafions, buf governmen+ R&D conTracTs have consistently
accounted ‘for 65 To 80 percenf of the company e_sajes, with 80 percent .

- being'fne moe+ recen} figure. Th!s very consisfency renders the company

| | somewhaf of an anomaly among the companies In our sTudy. .The Mansfleid
amendmenf in 1965, whlch radically curTaIled R & D contracts to many firms,

had no effecT on +he company since all of ?helr research is applied and

50 was considered mISSIon or!enfed.

SIGNIFICANT EVENTS AND KEY FACTORS'

The four key factors in The“company‘s succeSS-Wére‘fhe coinoldenfai o
R 7 development of 1ts acou5flcal.éxperflse with the develoomenT of fne'jef
;ﬂ. engine; its decision to explore psfcho-acous?lcs; the availabiiify ofi'
| | ansollc!ted=govennmen? contracts In the 1950's and eafiy’fgoois; and the
company's relafionshlpkwifh the university.

During the 1950's, the company dominated’ fhe marke+ in jet engine H
noise control. A key governmenf contract in 195! established ?he company s'
— - prihacy in the fleld. This enhanced the company s overall repuTaTIon,

improvedilfs technology, Increased proflts, and guaranteed further contracts.
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COMPANY DEVELOPMENT AND TECHNOLOGICAL HléTdRY

The company is a Sméll;.PriV3T9|¥-h9!d firh;doihg blo-medical researc:.
and mahufacrurihg materia|s fer bio-medical research. [+ was founded
in.}961?h9 a promlnenT academic in bio-chemistry. -The founder had fwo
major'geals.. The_firéf was 1o ge+_his research out of the university with
f+s deparTmenfaI ahd poii?icag:sfricfures, The second was to mcve the
Technofegy'he and'his flrm developed, out of the Iab and into.the mart -
elace,.fo the benefET of society and his own personal profiT He was
confident that much of the confracT research he had been performlng for
The governmenf at the unlverslfy where he faughf wou | d confanue To be
funded Through hiS'COmpany

The company's very basic Technology came from The founder s academnc
research. The fieid was and ls, so fast paced, however fhaf the company'c
real breakthroughs were developed in its own labs. The avaa!abzinfy of
governmen+ R & D contracts for good, uhsoiicifed'preposafssfn the earl;'
1960's made it possible for the founder to desugn research prOJeCTS that

would give his company the technical expertise necessary ?o malnfaln Its

‘vanguard position in bio-medical research. Even affer the governmenf

curtailed much of its R &'D'Spehdlng'and'fhe‘campahy began to manufacture

research materisls, it maintained an exfehleeﬁR:& D program.llThe founder

" also works iniclose cooperation with the top sclentists in the field. He

is well respecfed both professionally and personally by his colleagues and
They are able to share ideas and specific technoiogical advice.: .~

The company's financlal success hinges on its ability to maintain a

technological 1ead_among othersiin the fletd,"v

At a low polint In contract research, the founder decided to start
manufac?urlng'on a larger scale, the high quallty materlals the company: had

developed for its own research. Within a few years,'fhe demand for research
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GOVERNMENT INVOLVEMENT

The government played and continues to play a significant role in
the company's success. Lh the early years_goverﬁmenf,éupporf was direct,
The founder financed ail_of_h{s varly resaar¢h, and thus his_company's

acquisjfion of technlcal expertise, with gqyarnmenf R&D cohfracTs for

' unSoli¢1+ed proposals, ;However, in 1965 the Mansfiéfd amendment required

that é]l fédera! spenaiﬁg'for_R & D for the Defense Department be directed
Toward;sofving a cltear current problem. A number of !ong?range pfojecfs
were termina+ed, teaving *hé company in a difficult position. The company
was fofced to re—evaluafg i+s markets and objéctives. The result was the
grédual buildup of Thé company's capability to manufacture andfseil bio=-
med]caj research maferiéls, |

Thé'company continues to perform contract R & D for the gdvéfnmenf.
In addition, Tﬁe gdvefnmenf is usually the ul+ima+e.purchaser of The
company's research materials, either directly through sales to national
laborafories cr indirectiy +hroﬁgh sales to government supported university

labs.

SIGNIFICANT EVENTS AND KEY FACTORS
The critical factors in the company history relate to the availability

of government R & D contracts at the time of founding, the abrupt cut baék

in government funding available In the late 1960's, and the close ties with

the nafional academlc cohmpniTy In the company's field of Technology; 
The company was started with minimal fundlng, Just enough to put
together a viable !aboraTory.facilify to satisfy goQérnmenT contracting
officers. The easy avallability of contract funds to a highty qualified
researcher made the risk minimal. At that time, the government readily

funded 'good unsclicited proposals, even from private industry. in 1965,

when non-mission oriented research was curtailed, the company almost didn't

survive. It turned to its ability, Eargély acdufred under governménT
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COMPANY DEVELOPMENT AND TECHNOLOG[CAL HISTORY

The company is now - a ieadlng R&D fjrm in the: frelds of medical

~ technology and eiecfrontcs. The firm-grew out of the par?—fame consulting

~work of a university professor of. mechanical engineering, and a previous:

sfdden+ ef his. This ednSulfing continues to comprise approximately 20
parcent of the company's aerk.. .

Organized_in a gasual fash[on_fornfhe first fhfee,er four years, the
company lncorporafed in 1957. Grewing from iTs.oriéinal base.in contract
research and developmen? The firm expanded |nTo produc+ manufacTurtng and
markeflng in The fle!ds of healfh and communtcafions._ Today, the company

engages in +hree prlnc:pal Iines of busuness- bio-medicai producfs'for the

'_cilnlcal laborafory and for cryosurgery, data communlcaflons producTs for

communlcafions and compu*er network centrol and Tesfing, and R & D.‘E
eagineerlng services for Industry and government agencies. 'Through four
demes+fc manufacturing opera+lons,_eighT:foreign'madkefing'subsidiahies,
and other d!sTribuflon ou+le+s, it sells its producfs worldwtde.:‘The
1970‘5 were a time of. greaT prosperity as the flrm rode +he wave of

+echno|og|cal growTh to The point where they now have sales of $28 million

(1979)

The company s fundamen+a1 technology came from its founders' 1nd1v1dual

-'academic work and their ear!y coltabora?lon. The firm prOV|ded needed

research and developmenT englneernng services fo |ndu5+r|al cltenfs and
governmenf agenC|es. The company began To daver3|fy in +he m|d !960 s into
product manufacfurlng and sales. HeaITh care became a pr|mary interest and
by 1970 ?he furm had emerged as a world leader in The field of cry05urgical
and ofher medical 1ns+rumenfa+ion.. FurTher dlvers:flcaflon into neTwork
control Cen*ers ln the field of eiec+ron|c dafa communlcaflon was greaTIy

alded by The acqulsltlon of a soufhern flrm which deaagned and bull+

various pIeces of eIecTronlc equ!pmenr, as well as prov!dlng communlcaflons
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SALES AND EMPLOYMENT HISTORY
L % DIRECT ~ TOTAL
YEAR' SALES " GOVERNMENT - EMPLOYMENT
1959 . $ 150,000 . 40 .. o5
1974 $ 9 Milllon - 30 1
1979 . § 27.5 Mitllon . 30 - 800

GOVERNMENT '[NVOLVEMENT

Although, as a general ruie, the company trled nevér'Td_havé more than’

33 percent government business at any time, there were notable exceptions.

The company was Involved In the development of a mine sweeping device In the
early and mid 1960's, which was a major source of income at the +ime._‘However,
the general feeling was that dependence on government funding waes a

dangerous path to follow. Among the criticisms of government funding were

.a-véry stow payment process, and the problems resuiting from gévernmenT

: nego+f3+1ng away any profits, Even Taking these éri*icisms_in+o account,

government funding played a significant role in the growth of the company.

SIGNIFICANT EVENTS AND KEY FACTORS

The three key factors in the company's success were the absence of

constricting financlal commitments, acquisitions, especially that of the

- southern engineering firm with the subsequent inTerdependenée between the

parénf and the acquired, and the company's relationship with the university.
Due to the nature of the company's Initial organization, & strong financial

groundwork was developed very early. This genera%ioh of steady cash flow

~ was employed as a means to avoid long-term debt.

- The decision to acquire the southern engineering firm was an important

factor in the company's take-qff in the late 196G's.  The idea of acquiring

a smaller company to fill in the gaps of one's own organization 15 based
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* COMPANY DEVELOPMENT “AND TECHNOLOGICAL HISTORY

The company is now a prosperous, technically orienTed;'fnferhaTiedai
organization, employind OVer'IEéSOO people. Tdifiaiﬁy, The'firm‘s three
f0unders retied on one main product, the ‘design’ ‘and developmenT of
s+roboscopes. ‘As Tnme evolved, serious diversification was undertaken,
and foday The company le|des its business acfnvn?les info five major
segmenfs: “Instruments, Components, Environmental and Biomedical Services,
Cus+om Services and Systehs, and Depariment of.Energy Sdpporf;

| The organizaTion incorporafed in 1948, AT this fime,:fhe

maJorlfy of their work focused on the stroboscope, wheTher employlng

associaTed,wi?h_sfrobOSCOQesz In this early peried,_a major universify:w

was very supportive of their work, exchanging mqqh needed lab space for

some of the fechnology,being deveioped. in 1949, a unique opporfunity
Dresenfed.ifse!f A member of the Atomic Energy ConmrSS|on became
enamored of Their Technoiogtcal expertise and conVInced The AEC fo
finance fhe firm's research.as long as they woutd give a proper account
of where +he ﬁoney wae golng .The univer |*y agreed To handle The paperu.

work, and The company underfook The conTracT To develop a componenT of

the aTomlc bomb AT ThIS Time,employmenT grew from four or five, to
' elgh? To Ten. Thls governmen? fundlng Iasfed four years and Iald a
firm flnanc1ai groundwork for furTher corporafe developmenf

Soon after Th!s'projecf was completed, a related sfudf pertaining

to weapons testing developed, again funded by.The government, Up to the

fate 1950's, no non-governmental work at all was undertaken. Eventually,

the firm re~entered the commercial market, again relying on_ifs:work with

stroboscopes as a base. Now; Though_fhe emphasls was much more on hardware

'_ and less on R & D, much of thelr commerclal business was doveloped

Througﬁ_acqqisiflon.'
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with ?he govarnmenf'aflowing fhem to finéﬁée all their work wah.prlic
funds. It was a very unlque and env;abie 5|+uaT|on Largely due to these
facTors,-and also because of a sfrong asset. managemenf program, the growth -
!evel ma|nTa:ned Throughou+ The 1960's and 1970's was completely  flnanced
by |n+ernally generaTed funds -- so much so in fact, that their corporate
debt Today is negrjy”zgro. For a company of this size, this is-a
remarkéblg.a;hieyemenf.ﬂ [n 1978, they bought back most of -their-shares .
of sfock fof.gpprqximafgﬁy;$39_miliion, with short-term {oans, and

before the yeér'enQed the loans were paid back. 

SALES AND EMPLOYMENT HISTORY

% DIRECT ~ ~ TOTAL ~

YEAR SALES . GOVERNMENT ~ EMPLOYMENT
194i:f | s 500 ooo &,-,. e S : 5
19'7'4'," 1 ot 0,000
W98 szMilen 45 15,50

GOVERNMENTGINVOLVEMENT_ o
As already stated, the firm was. virtually "set-up" by the

government. A befter case tor the influence of.government funding

-woﬁld.be hard to find. The government was willing simply to arrangs for

a bank account in the firm's name. All the; founders had to do was ask,
and more money would be deposited. This is an indication both of:the
relafjvgrimporfance of The pquecfnassjgnmenTs, and the extent to which
the gévgrnmenT:yas impreésed by +he-founders'-exper?ise in the field. The
assistanceJoffered invglygd‘quh.heayyifuhding, and ‘a ready supply of

quality emp}oyees. -The current chairman of. the board and chief executive

~ officer was originally assigned to the firm by the government. It is

imposs!ble_To_qnderes*lmgfe the role the governmenf.played In ‘establishing

the firm,
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_ priorities, fostering a very heaithy technological atmosphere. The fact that

the thres original founders remained together through the yearslfs'fesTiMOhQ

to the healthy atfitude +he founders took upon entering the business world.
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early yeafs it became evident that Thélédhpany could assume its own
marketing activities.

AfTef the iong-term agreemen*.éxp!redi-fhe company was*éble'Tq éxerf
greafer coﬁfrol over Its activities and 1s well on its way to commercial -

products with a variety of corporate and individual partners.

FINANCIAL HISTORY |
The cbmpéhy{é eﬁ+tréh¥fﬁanélnglfa date coﬂ#isfs éf‘a $IQ,000 - $2Q,OQOI

Ioan'made by one of The founders and_repéid'wifhin threa months. df'fhaf R
sUm,'parT went to the founders' former employer for-ricéhsing*of technology,
and the rest went to cash flow. This unique financial hisfory.Wés fact | itated.
.by The'Iong?Tgrmkdevelopménf and ilcensing agreement the founders struck"

with a major-chémiﬁél concern before they had eQen formed their partnership.
The agreement obviated inttlal expenditures for lab space and equipment.

By the time the company moved into expanded facilities in the late 1970's,

I+ had acquired sﬁfflcienf sales and profits fo.self-finance +hé move

and expansion.

SALES AND EMPLOYMENT HISTORY

' % DIRECT  TOTAL
YEAR SALES GOVERNMENT EMPLOYMENT
1970 $ 250,000 S 1< R
1979 7§ 1.2 Million 030

eoVERNMENT,leoLvEMENf

Q_Thékcompany_has dohe.very‘liffle-confracf reséaréh for the government.
In 1970 it did none; ln'1973 government work represented five percent of
the company's sales. In 1979, government work fépresented 10 percent

of sales.
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COMPANY DEVELOPMENT AND TECHNOLOGICAL HISTORY |

The company grew ouf of a graduafa sfudenf's Thesis ‘work on a technigie
for defecflng Trace mefals in body flunds and other Ilqulds HIS anodtc
sTrIpping volfammefer was so much more effecien? and cosf—effecf:ve than
extant me+hods for frace mefal deTecTIon Thaf he and three fellow graduaTe
sfudenfs declded to form the company To brlng ?hls Technofogy to the medical
instrumentation markef. Befween fhns deC|sion and The company s actual
sfarT was a two year h:aTus durlng whlch fhe four :n?ended parfners
scattered fo feach af various universlfies. in 1970 the,foundgr_returnad
with one of his own graduaTe sfudenTs to sef up shop. WithSOma help.from
famlly and from professlonal managemenT whlch Joined the company within the
year, all the sfarf—up capiTaI for the c0rporaT|on was provldod from porsona?
funds. This bootstrap operafion was soon producing anodic sfripplng
volTammeTers.' : |

‘The c0mpany S orlginal markefs were d!verse and wifhln a year, fhe

company was delsvering anodic sTripplng volfammefers To medical cen?ers,

hosplfals, pubIIc agencies, and food manufacfurers. Within that same year,

the company began to show a profit pattern that wouid'supporf a 50 percent
aggregate annual growth rafe withodf additional outside fInanclng.
Although the company produces electroanalytical equipment for general

testing purposes, it operates most effectively when:addressing a particular

~ problem. The company's first major project came with the advent of pubiic

concern over lead paint in oider bulidings and the consequent high levels

of lead in the blood of inner-city children exposed to paint chips. The =

founder -believed that the ASV was parTicularIy well suited to the problem,
It also coincided with the founder's desire To aneSTigaTé fhe use of
technology for the solution of problems that were eéSenTialiy'socIal in

nature. The company began to work closely with varicus federal and city
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the company's initial development.

SIGNIFICANT EVENTS AND KEY FACTORS |

The founder was parficu!ariy inTeresfed not. only in sfarfing his own
company, buT in usung his 1echntcat knowledge fo solve some of soclefy 5
probiems. He looked around for ways to use hqs Technoiogy for The publlC

good and even during graduafe school darecfed hus efforTs in +ha+ direction.

I+ was, and is, his opinion that 3 small privafe indus+ry erh profnf as

~an absolufe yardstick of the uflllfy of L Technology and wifh a mlnimum

of red ?ape in developmen? and implemenfaflon was the best vehicle fo )

Implement this goal. Thelideniiflcajion ofxpubllc needs fol lowed by

the development of the necessary fhsfrumenfainn has been the ciear _
impefus for +he company s growfh

Anofher key facTor In the company 's growTh was The recognlfion of

'_The need_fo brlng profossional managemenf, markeflng,-and financial people

into the company immediately.
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mind.

.Tho company's first "plant" was In a Cambfidgo garage. Founder 3,
as president, was the tirst fuli-time employes. Fouﬁdef_lsgéroed'oo
chief inventor -- Foudﬁér'Q:as'+échnioaf.direo§orkoﬁd}chéirmaﬁ.unﬁo one
drew a salary the first year, but Fouhderé:f and Q;Coﬁfihood in thelr
university P0§Tflohé;j BY I948,”h0wover, i+ became clear that ofhér-
Téchnology;wouﬁd oapfure'+he market for cancer +hérépy;. At fhié'pojnf,.
the company began devéloplng'hajof oquipmenf for un1verSITy.Feséafoh o
labs. The compény:wéé fé!nvééffng a record fZIpéfoonT.of its sa}os into
this research and development. In addif[oﬁ,'fhééé was a falrly fluld
Transfer of useful Technology from Founder 2's prlvafely and governmenT

supporfed unlversafy research iab

Besldes fhe transfer of Technotogy from the unnversify, and Its own

' unusually hlgh ‘Internal R & D, the company also gained some new Technology

?hrough the aéquis!fidn'of a smal ler company. Thislacqulredrfechnology
combined with extant fechnology, forms the basis for a product |ine of

plastics and accessory equipment that the company began manufacturing in

~the mid 1960's, The company Is now a leading manufacturer of a variety

of elecfrjcsaquelecfronic_oqqtpmenT. Foohder'l eventual ly left his.
'unlﬁersify oos? In 1953 to devote his full energies.fo'fhe companyis

research. Founder 2 continued his teaching and research at the university

In addition to his role as sclentiflc director of the company.

FINANCIAL HISTORY

The company recelved |1s original funding of $250,000 from a private

_venture capital firm én&zaho+hor'lnvés?or in return for 60 percent of its

outstanding stock (48 percent and 12 percent respectively). The funds were

appllied to capital equipment purchases, estab | ishment of research féclli?y;

first product. S | o I :
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1964 to 1965, the company's annual sales to U.S. customers dropped

precipitously and foreign research institution sales kept the company going.

GOVERNMENT INVOLVEMENT =~

Throughout most of -its 34 Yéars}‘fhe”ccmpany~has had no direct
érﬁ . governménf R&D confraéfs. It has, however, greatly benefited ihd1rec+ly'
| | from goverhmen+ R'& D spending and suffered #rom géverﬁmenf R&D Speﬁdiﬁg
cuts. The company's‘gréaf financial success Iﬁ*Thé 1950's and eari’y 19605
was based on university expenditures for capital squipment. These
expendltures were made entirely out of government R&D grants. When the
:;j" - federal éovernment cut awards to university ressarch labs in the early 1960's,

the company lost Its major market. The COmpany was then forced to find

other mérkefs to broadenj}fswprodUCT Vine.
'Beéides.affec?ing sales, government R & D spghdfng had an fmpacT on
Ry the company's technoiogy. Founders 2 and 3 had galhéd some of thier
- | original expef?ise_in-gerrnmenT'sponsored Iébs}' To this day; Founder 2
conduCTs universify research under government R & Dicbnfracté and’éoncdfrenfly

stimutates engineering development at the company. Finally, many of the

research scientists who come to work for the company were trained in

5 » - government sponsored university labs.

o  SIGNIFICANT EVENTS AND KEY FACTORS
R A crucial factor was the nature of the lnvesfofs in the Initial funding
: B round. Both understood the probiems of the company's particular field of
: H; fechnoldgy and its long gestation period. Both wére willing to wait
! - patiently instead of making unrealistic, early profi? demands that
couid have caused the company to fa!i.‘ The only coﬁfingehcy of this found
of funding was that the company secure exclusive licen;e of the founders'

P patents heid by an independent corporation for the university. The ability
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COMPANY DEVELOPMENT AND TECHNOLOGICAL HiSTORY

The company grew ouf of a unlque uanerslTy Iaborafory fhaf during fhe'
1950'5 did exfens!ve con?racf work for The A!r Force The hundred or so

engineers, scien+isfs and Technicians from diverslf!ed flalds broughf n

$1 million worth per year of contracts primarlly for optical research and
equipmen? The lab was also In the forefronT of aersal reconnanssance,

a field Thaf combined opTics and informaflcn +echnoiogy

éiwj ln 1957 +wo former associafes of +he lab, Founders 1 and 2, concetved

? rﬁ . ' .of found!ng a company To expioif a perceived markeT for graphic informa?aoni
i sys+ems In +he milifary E arms con?rol programs and for commerclal markefs

in Sap*ember of 1957 +hey es?abllshad The company wiTh financial backlng

from a major pr?va?e ven?ure caplfallsT A few of the !ab's sclenf[sfs
i }t Joined the ven?ure. On January l 1958, fhe company negoflafed a transfer
of The lab from the unlversify; wi+h few excepfions, The iab's enfire staff

also jolned the ccmpany.

Corpora?e status made poss:ble the wide expansion of the lab's work
both In terms of classified contracts and acTual‘producflon capacity. It
}%  was the general furor created by Sputnik, however, that really catalyzed

this expansion into the company's phenomenal early'growTH.”'WI?hin a year,’

sales had reached $3.5 million, employment 100. By 1959, sales reached
$25 mi | lion, employment 1350."

Whiie'¥he'Company"greaflyjInCreased'Ffs aerial reconnaissance work

for the Alr Force, it also initiated an acquisition policy that expanded its
capabilities into a varfé+y of related fields, many with commercial

L applications. Thus, within a few years of founding, the company consclidated

i+s preeminent posifioh as a developer and producer of optics and information
systems for the government and established strong positions in business

equipment and vision care products.

During +he 1960's and 1970's, the companv continued to extend 118
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" research groups: While The dlsbaridment is in accord with the company's

corporate structure as it has lately evolved, Founder 3 saw it resulting In

a sharp decline in the truly creative work -made possible py"The-synefgism

of the company's origina# research team,

"FINANCIAL HISTORY

The company s origlnal financlng was a $180 OOG |nvesfmenf soon
raised to $600,000 by a prlvafe venfure capifallsT who onJoyed ”way out"
projecfs | He rece!ved l percenT of The company's orlJlnal sTock lho
level of sales !nduced by Sputnik was so Iarge that w:Thln Three monfh s.

of founding, the company was able To go public The company offered lfs

sfock at 521 a share. Evenfually the sfock was 5p|:1 tive to one. ln 1966

"~ the company entered The_New York Stock Exchange. Aside f rom the orlginal

venture capital funding and public stock offering, the company has been

able to ma!nfaln its growth on its sales revenues.
SALES AND EMPLOYMENT HISTORY

4 DIRECT . TOTAL .

YEAR  SALES  GOVERNMENT - EMPLOYMENT
1958 . . $ 3.5Miildon . 100 .. . 500
1959 . $ 25 Miilion . - 60 .- . . 1,350
1974 $197  Miflion 50 5,853
1978 $ 265 Miftlon . .35 . - 6,282

GOVERNMENT INVOLVEMENT
The company 5 involvemenT with governmenT R & o confracfs predafes
even the unlverslfy Iab's aerla! reconnaiasance work.- Tha? Iab of 100_

eng!neers and sclanfisfs;orlglnafed from a small OpTICS lab at anofher
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COMPANY DEVELOPMENT AND TECHNOLOGICAL HISTORY
The company |s a small phySIcs and englneerxng firm do|ng basic and

appl|ed research for various agencles of the federal government in fhe=
fselds of energy Techno!ogy, env|ronmen?al sc;ences,.laser devices and
applucaf:ons. The company was founded In 1973, when six SC|enTisTs at
a major research facnfiTy became d1senchan+ed w:Th'Thelr emp!oyer_s lncreasing
emphasis on hardware developmen* and commercial!zafion. They saw the facility's
goals as evenTuaIIy becoming Too dlffuse To produce either sfafe of the art
research or a viable produc?. The founders left The_facil}fy to s+art their
oWwn company focuseq only'on contract research and deveiopment.

| The founders spent their first six months wriffng proposals., By

+he end of 1974, the company had received research conTracfs To+a1¥ing'

 $385,000. By 1979, sales reached $2.4 milllon and employment had risen

from the original 10 to 46.
The founders broughT the company's basic Technoiogy W|Th fhem |
from the previous emptoymen+ The company's presenr Technlcai CapabiIITIeS,

however, are the result of a very carefu] sTraTegy in their conTracT

research. The company's ‘work with fuel cells |S”1ifusfraT|Ve of Thls

process which . extends over ail the company's research efforts.
When the Department of Energy Initiated 'its program of fuel cell
development, the ¢ompany wrote a research proposal for an aspect of fuel

cells easily within their technological grasp‘” Through this contract,

“the company gained access To the other aspecTs of fue! cel | Technoiogy

The company used this as = base that has led evenmually to |+s work on
most aspects of second and third generation fuel cells. In addlf]on,.the

mathematical ‘model!ling the company deyeioped for fuel cells has led

to a number of spin-off technologies.

The company's research staff consists almost entirely of Ph.D.'s
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SALES AND EMPLOYMENT HISTORY
, | ~ % DIRECT % INDIRECT . TOTAL . .
YEAR' - SALES " GOVERNMENT ~ GOVERNMENT = EMPLOYMENT
1974 $ 385,000 - 100 R 10
1979 $ 2.4 Miltion 80 - 20 46

GOVERNMENT |NVOLVEMENT
The comﬁany was founded to perform contract research and development
for Thexgéveﬁhmenf. With the exception of a few minor industrial gdnftacTs,

government R & D represents the company's entire sales and is projected to

continue to do so well into the future. About half of its work is for

the Department of Defense, 40 percent for the Department of Energy, 10
percent for NASA. Within each agency, the company has many Individuai
contract sponsors. |

{n addition to its présenT dependenée on gévernmenf contfracts, much
of its original Techhoiogy had also been developed under govermnment contract,
Like the company, the founders' former employer depended heavily on the

government for support of i+s research.

SIGNIFICANT EVENTS EVENTS AND KEY FACTORS
The company attributes its success to a very clear focus on its

corporate goals, a ratlional strategy for acquiring contracts and technology

"~ and the technical competence of its research staff. The company was

founded by researcﬁ scientists who knew that their strength fay in innovative
advanced research. They were not ihferes?ed‘ln commercialization and

knew that They'did not possess the business acumen and finéncia! wherewithal
to transltate their research findings into a.viable product. They made a
conscious declslon, therafore, to concuntrate the company's efforts on
contract resgarch. | .

The company's strategy in seeking contracts is also important fo
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COMPANY DEVELOPMENT AND TECHNOLOGICAL MISTORY
The company was fdunded iﬁ late 1968 by a recen+ PH.D; from a local
méjor uhiveréify. The fnitial funding was provided:by a Iargéimanufacfyrlng
firm for whom a refa%iQé‘héd:wofked fn:fé;ﬁfn f;;‘GQ percent of the equity.
': The'dendérﬂ§aw a neédﬁfoF Bé%%ef con;uifégg iﬁ‘eﬁvfronmeﬁfai qﬁéiffy:
‘matters and'¥élf frbﬁ his'fechnologfcai béckgrqﬂﬁd fn nuclear physics,
metearclogy ﬁnd geq-physfcs that with a Iiffie Time'and_finané!alEsuppor+,
He ¢o¢|d-devalop improvedlcﬁnsulfing.mefhodoiogiés'and mcnfToring'gysfems.
Within a few months, government contract fuﬁds;were recejved'andyprdvided

the continued- financial support necessary to.develop this' techridlogy.

At ‘the same time, the company started to use Its technology to assist

industry solve problems related to pollution cdn+rdf'éngineering. The
“advent of fncreased_éoncern fér environﬁenfa! qual Ity and the:corresponsing
tightening of environmental standards and reQuIaTioﬁs‘provided'a'ready
3 oy ' market in}the pflvafe sector for the company's services.
| Over‘?he yeafs; the company has had5many-governmenT'conTraCfS“wifh"é
numbef of agencieé_buf has always done most of Itfs Qork for pfiVaTe.indﬁéTry.'
lni+iaily,‘if es*ablished'i+s technical reputetion. by prbVIding'air-duafi+y

consulting and monitoring services to utltities ‘and highways agenCIgs.

Gradually, Its related computer capablllf!es_expanﬂed—so that it is now
involved in the lnTegrafibn of défa :o(lecflon,.procéssing and analysis

for compl!ex environmental studies.

“Early in the company's history, the ofiginai iﬁvesfing flrm was
; - ' bougHT out. The company has had steady growth over:the years, twice

requiring addifional capital to keep up with its increasing cash flow

‘requirements. The one difficult period occurred in"1974, when the financing =
[ ' “for a large contract Eequiring expenslive new egulpment fell Through.

Attempts at the construction and sale of hardware were unsuccessful and
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SALES AND EMPLOYMENT HISTORY

: % DIRECT : TQTAL

YEAR CSALES ¢ GOVERNMENT EMPLOYMENT
1969  $ 119,000 45 34
1975  § 4 Miliion 35 | 200

1979 $ 32 Million =~ 20 10

' GOVERNMENT INVOLVEMENT :;:
The founder'emphasiéed fﬁé'iﬁporfanf }ble.fhe.governmenTxplayed in the'
1%,; | company'é_eariy hisTory. 'Even though it seldom constituted more than 35~
E }: percent of sales, the work came aT'véry opportuneé Tfmes, and led to a number
| of +echnologicaI devéIopﬁen+s instrumental to the firm's growth. The
government confracfs wefe'self—developed, and.wefe not a result of'Special
"connections™. The founder polnted out the healthy fééhnologicél atmosphere
in the late 1960's and early 1970's. Ltssentially, the firm would appeal

: . to the government with a sTrong marketing effort behind a unique idea,

which at the time was sufficient to achieve much needed funding.

T The founder felt that today, the more innovative an idea, the less chance it
has of being funded. Today's high~+echnology market is mired in conservatism
énd aftflicted By the preponderance of sgarmarked , government proposals,

aiding the large entrenched company, and hurting the small innovator.

Government business for the firm still accounts for about 20 percent of
E-H% sales, but its orien?a?ibh has changed markedly. Their use of patents
| ‘'has been extensive, with é gréaf deal of success. They have nevér made
money on pa%ehfs per se, bu+ fhéir ﬁxlsfing patents have never boen inflin”pd

upon, and have been an important toul In protecting technological development:,

SEGNIFICANT EVENTS AND KE% FACTORS

- ) The three key factors in the company's success were the recognition
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COMPANY DEVELOPMENT AND TECHNOLOG!CAL HSSTORY

The company is now a maJor corporaflon with somewha? dlsparafe, but

highly successful componen?s. its presen+ work in cons?rucfson, broadcasflng,

. nuclear and sol:d sfa?e producfs, however, ls comple?ely unrelated to

the company s original technology and business plan; When the four founders
left thelr former employer in 1851, They had hoped'fo perfcrm ex?ensive
governmenT R & D conTracf work for the first few years, Thereby galnlng The
necessary experTIse and +echno|ogy to commercrallze a produc#. Alfhough the
company maanfalned |+s scf*ware d|v15|on until 1968 and |+s advanced research

group until !973, ne;fher of these div1suons, boTh of whlch had been involved

in governmen+ conTracT R & D ever achieved The sales Ievels the company

sought or *ranslafed lnTO a commerclaily V|abie produc+ ~ The company's
presenTIy successful diVlSlonS were all acquisa?ion as wasail the

+echno!ogy used by *hose dlviSlons

FENANC[AL_H‘STORY

Dur}né_fhe'ccmpany's.firs+'féw mOnThs;'thfe The fcunders'submiffed
research proposaI5 to governmen+ agencies, The* supporTed_+hemse1ves'wifh
per diem consu!fing work for the Air Force. Once'fhe_company began to
receive R & D contracts, It needed capital to fjnance laberafory and office
space, 1aboraTory equipmenf, supborT'Sfaff, cash flow. At The.end.df its
first year, 1951, +he coapahy.rawsed $160,000 with a public stock offering.
In 1956, the company raised an additional $600,000 by selling to each of

two major corporations a'20 percent inferesf In The'company. SinCe that

time, the company has supporfed all growTh Through znTernaIIy generafed

sales, and a series of mergers and ach|S|TIons.
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years ffrhad become more resfrfcfive, and less remuﬁerafive. tflbeéé%ee
clear fhéf the ¢ompany wou l d never begin to épproach the TargéTed billion
dbi!ér sales figures if it faﬁained in that market. |

in érdér To.ﬁeqéme ésfablished on a scale that would lead to major
corpqraf}on ;TQTUS, The company needed more‘financiné than. either the

founders, government contracts or 5Malf_priva?é investors cQuld_Supply.

To'go the public market for the requisite capital, however,_meanf-reiinquishing

most of the founders' personal control over the company. This decision,
however, has made it poséible for the company to reach some of its
corporate goals.

Finally, the company's divisions each represent very different flelds -

- of technology and business. Such diversification strengthens the cdmpany's

- overall competitive advanfage,:
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otherwise prefer academic work.

- FINANCIAL HISTORY
“ The company had only 6nehround'of finanﬁfng.-'When fhe'founders

~ decided to strike out on thelr own, they personally provlded +he in:flal

caplfalizafion fhaf was small. The founders puf in an all ou? efforf
, for this firsf yaar They worked seven days and sSix n:ghfs a week. | Théy
drew no salary for the fErsT 'six months. They met with some former
? —~ _ conTacTs in federal agencies, buT largely. pounded the pavemenfs for new
o " sources of work. Affer;sfx_monfhs, they had their f{rsf conTracT. After

a year, the company was;proflfabje, but just barely.: DUr{ng I+s second

year,_fhe_gompény began to exhlbif profit levels, which 1% maintalned
fhrough.fhé_presen+.' Tnese have -allowed the company to gnow without any
'addifjonnl flnanqing.' The company has had a steady growfn pfbfiie'and
no-Cash_flpw prbbkemsa_ﬂThe only -bank Ioané the conpany has taken were

| uE . repald rapidly

BY : | | The founder inTerv:ewed was aware of the uniqueness of the company's
flinancial his?ory and aT+rlbu+ed its above average productivity per research

f - _ .doilac to hard work, careful pfannlng, and unusual capabiiities in fechnology

. and personnel

Sy

SALES AND EMPLOYMENT HISTORY
‘;; e ) The company has exniblfed a steady annual growth in sales and employment

of 30 percent. The combany's sales are entirety to the government.

GOVERNMENT INVOLVEMENT

fv' E ' T had been the fonnders' intention from the outset to seek government

[IN R

contract R & D work exclusively. Although the company had a few industrial
 contracts its firsf'yean; it soon established sole source arrangements for

cér?afn types of systems work with the Navy and NASA, The founders.

]
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- CASE #27

COMPANY‘DEVELOPMENT,ANO:IEOHN@LdGICAL,DEVELOPMENT;

Tne company is a leading manufacturer of analytical instruments,
princfpally j}qotq chromafoghaphs.‘ It was‘fhe~second soccesaful commercial
venfure of.an:Invenforfenfrepreneur.who,'from”1947 To 1955,'ran a firm'fhaf
- -"produgeq infrared gas analysers, which he sold In 1955 fo his sales outlet.
l - Since 1978, fhe founderfhas been running a firm that designs and markets
‘business_lnformafion syafems. Tha founder"buI|T:+he“company'around'fhe

process confrol‘refracfomefer he had-been'developfngﬁas an onf—gkowfh of
hls aarlier:work-in-lnfnared specfrophofomefen§: The company began
ET; - producing | aboratory scale refracTome*ars to deTecT The oufpuf from o
i .Elquid chromatography columns. In 1960, a major chemical firm neededaﬂ
.1% | o a refractometer defacfon for the gel permaafion;chromafograph it had been

developing. In 1962, the company recelved excluslva rights to The:géi

penmeafjon chromafograph.wnlch;,wlth the company's refracTomefer detecfor,
;.%ﬁ . | rovolutionlzedﬁfné.defenmlnaflon“ofﬁbolYmer Properfiesi_ The company__
5 | aiso conflnued ifs work with quuid chromafographs. ; |

In 1980 The company was acqu!red by a Iarger firm in the |nsTrumen+-

a+lon fleld with dlfferenT bu+ complemen+ary ?echnology.

":_FiNANCiAL HISTORY L | o

i.pzz.: _ | The founder flnanced fhe company In 1958 wi*h his savlngs. Much

o of this money came from The sale of his firsf company Shorfly after
? B 'foundlng, a maJor chemical manuiacfurer became in?eresfed ‘in the company 3
— ' process confrol refrac?omefer for use with its gei permea+lon chromafograph.
5 Sales reached $500 000 by 1962 The company neeged additlional cepital
to flnance fhis 40 percenT annual growth and cover cash flow. _In-]962,:a :
venture capitat flrm made a common stock Invesfmenf in fhe company Thaf_

{ - | - provided this much needed capital. In 1964,:a'yenfufe capl}al f1rm ano
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en+reoreneUria!5Skiils: and the corporate decision In.iQfd to.change-”
management and consolidaie its developmenf sfrategy. | |

The founder was, and Is, a very successful enfrepreneur. Hedhas
tremendous ability, no+ simply to design insTrumenTaTion, buf more |
|mporfan*!y, fo idenfify key Technoiogicai probiems and develop innovafive
solufions that wiii Iead to signlficanT markets. 'His skills led directly
and indirectily to the companyis success. The ael permeaiion chromafograph
with the company s refracfome?er deTecfor analyzed polymer characferisfics
so much taster and more complefely “than exis?ing mefhods Thaf *he product
had a large markef and slaes from ifs infroduc+ion. Furfher, fhe founder's:
previous enfrepreneuriai success confribufed bofh the company s basic
+echnoiogy and sufficienf s?arfing capi+ai ThaT The founder did not have
To seek outside financing unfil 1962.

By 1970, fhe company had reached a crlficai grow+h poinf which could

not be surpassed soleiy wifh +echnoiogicai innovafions. [n order to grow

and survive in increasingly compeT!Tlve markefs, fhe company needed new
.managemenf, a clear focus on producf developmen?, markefs and business pian.

The founder recognized these needs and was wiiling fo Turn over The

company 's confrol fo more compefenf managers whiie refaining Technical _
direc?orship. Many other high Technology f!rms have failed at fhis

point in iheir hisfories because a founder, who was a Technologisf but not

‘a manager, was unwiliing to reiinquish confrol of his business.
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FINANCIAL HISTORY
Informaflon Is nof?avai#able.on the origlnal-founqeq'élsjqrffug |
.cosfs.k The secqnd'owper'acquifed an almogf defuhcf_cdmpan?:and invested
_abouf_$25;006 during.fﬁé flrst year élus aﬁ addifiénai $2,000 to buy the
patent rights ffemifhe.e§+a+e df the or!ginél founder who had died. Soon
after he purchased the company, The second owner sold stock to ten dufside
invesfors.and réised $6§ 000. Although company sales soon rose, they were

“rarely sufficienf fo supporf rapid company- grow*h or meef cash fiow needs. -

© After his brief stock offering, the new owher financed‘combany

“growth énfirefy with foans In 1973, he secured a $250 OOO SBA guaranfeed

foan from a local bank. Slnce The SBA prohibited the loan’ s use for long

term capital Investment, The owner sought other types of Ioans,_and in

1975, paid off the SBA 3oan. The owner ofTen_meéTs cash flow problems

~ with short-term.borrowing from a bank or with his personal funds.

- SALES AND EMPLOYMENT HISTORY

4 DIRECT - - TOTAL ~

CYEAR " SALES ' GOVERNMENT .~ EMPLOYMENT
1968 $ 28,000 15 . 8
I s
1979 $3.5Milllon s e




CASE # 29 . o a

COMPANY DEVELOPMENT AND TECHNOLOGICAL HESTORY

The company is the producer of a smal l compufer for use in confrolisng-
energy usage.  This micro—confrol energy managemenf system first collects
information on energy flow and comsumpflon, and then prescribes a program
for selected equipment To operare.' I? is intended +o confrol the operaf:on
of heating, ventilating and air-condi?ioning equipmedf_in dedium sized

operations. The founder worked for several large corporations before

'._declding to establish his own company. For about nihe months, the founder

- worked out of the basement of his home doing the necessary development.

To assist in this in1fial_work, the founder hired two key technicians .and

- peid them from his own savings. At the end of-1977, The founder requested,

and recelﬁed, aid from a large group of businessmen to help in the forming
of his new company. " In spite of the possioilffy'of provfding significanf-
energy:sayidgs,-The oohpanydwas anable to secure any help from tne

federal government in even revieﬁjngffhe prodch or Tryrng it out on a
federaf bulid!ng ro.assess ifs effecfiveness.l A number of Technical

improvemenfs have already been accompilshed and a domesflc un|+ for house-_

_holds is belng developed The key dlfflculfy seems to be findtng more_'

effeoftve ways of penefrarlng The markeTplace. This_w1||_requ1re addiflonai

fInancnng which |s-no+ yet available.

FINANCIAL HIESTORY .. .
The initial funding of $18,000 was provided by the founder. :Famity
investors provided $60,000 for 20 percenT_equiTy_add this permitted the

company to obtain a $100,000 bank loan with an SBA guarantee. An additional

- bank loan of $40,000 was obtalned from another bank with a,personal

guarantee from the founder. When a sales manager was employed during fthe

early stages of the company, an agruemenf was drawn up to provide 20 percent .

" of equlty in fleu of $60,000 of salary. At a fater date, tive. percent
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SIGN!FICANT EVENTS AND KEY FACTORS

The mosf tmpor+an+ facfor in this company s confinued ex:sfence seems'

to be The founder s W|{I|ngness To risk his own Tame and resources To :

keep It going. ln addifion To money ac?ually |nves+ed one of The

_ bank. loans was obTalned by usling The founder 5 home for coiiaferal The

maJor prob!em currenfly faced by the company reIaTes to fhe difflcuify
of markéfing a.céplfai good i tem. They are now trying to obtain additional
capifal.fo beIUSed to improve the markefihg effor?._ Although they have

sixty units functioning weil, it is too soon to predict tong term survival,
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‘GOVERNMENT INVOLVEMENT
The company has generally had little contact with the gqvernmeﬁt.
Its one involvement, however, was'ah SBA loan guaranfée thch wés.ah

important factor in The.tombény!s'financiaj history.

'SIGNIFICANT EVENTS AND KEY FACTORS
The develépmenT'of.Thé food sfﬁrage_and éookiné Technolog§ came
from a previous fémily business. |t became cleaf fﬁéf these devices
‘wenT far beyond the |imited uses‘for which fheyfweféAqrigfnatry develdped;;
Affer setling the preVioqs famlly busfnesé, The:founders concehfrafed.
on the préduc+ion of more efficient storage aﬁd'¢ooking dev{ces for use

in many food-related industries.
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SALES AND EMPLOYMENT H1STORY

- 2 DIRECT | TOTAL |
YEAR SALES . GOVERNMENT - ~ EMPLOYMENT
19590 0§ 50,000 5. s
G974 T o265
1979 S $2.7Millten .. - 0 . . - 300

GOVERNMENT INVOLVEMENT

The role of the governmenf in The success of Thls company was very
small. However The help g:ven by The governmenT enabled the company To
establish tfself in the European markeT It was The DeparfmenT of Commerce

that encouraged The company +o aTTend The European Trade show As a

-dlrecT resulT of this show, conTacTs were made in Europe and subsequenfly

sales were made by +heICOnpany The onJy monefary aid given by The

governmenf was 80 percenf of the Trade show boofh fee, pald by the

DeparTmenT of Commerce

SIGNIFICANT EVENTS AND KEY FACTQRS

The.deCision to accepT the invitation of the Deparfmenfiof Commerce
to attend the European Trade show direcffy reeulfed_in confacfewand
prospECTSIWhicn Ied:eyenTUaf!y.To pnoducf eales. :The'fns1eTénce of
The company to use traditional electric moTor power proved to be for+U|+ous
The use of this type of moTor wWas accepfed over The newer hydrau||c power

The founders' sTrong, realtsflc company goals esfabltshed The company as

-8 world Ieader in the marke* for their produc+
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" SALES AND EMPLOYMENT HISTORY.

4 DIRECT -~ TOTAL

YEAR SALES . GOVERNMENT - - EMPLOYMENT -
1968  § 26,000 . -0 A 5

974 2 1 . es
1979 § 3 Miliion 85 100

 GOVERNMENT INVOLVEMENT

The governmen? had no influence in the Inifial esfabiishmenf of the

cqmpany. However, as The privaTe |ndus+ry funds dimanlshed +he company

écTiver sought, and:received, a great deal of governmen# work-lnciuding
Lﬂmoney'reéerVed‘fof minorl+y owned firms. The company afTribu*as 85 percent

‘of Ifs annual sales to government contracts. It has: also ob?ained some

Technical assisfance from #406 consulfanfs which was he!pfut to the company.

: SiGNIFICANT EVENTS AND KEY FACTORS

The ccmbined Technlcal backgrounds of the founders led To a successfui

assoclation with two very Iarge corporations. Several -of The founders had

experiehce in perfdrmfng vaernmenf confra;f work,be}oré ésfab!ishlng the
company._ Whenlfhe.cﬁmmerciallbusihess_sfar?ad to deéiine, the prévious

knbwiedge of gdvernmenf ﬁonfracf work_of'The founders'enéble& the cohpény
to receive Iarge gbvérnménf contracts from SeVeF&l federél agénbiés.'.The

federal set asides for minority owned businesses clearly made it easier

~for this firm to obtain governmenf contracts in recent years and govérnmenT

'confrécf work is the maJdrify of the company's current sales. It is not

clear why additional commerclal work was not obfained. |t seems that the

company obtained the early commercial work with IiTTIe'efforT buf'fafled to
'keep pace In a rapldly changing market over which It had Ilttle confrol

When sales began To flounder, the first-hand knowledge of governmenf confracf
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;cASE #33

'_.COMPANY DEVELOPMENT AND TECHNOLOGICAL HISTORY

The founder was on +he radloiogy faculfy of a medical cotlege and

.'had been Thinklng of s+ar+ang a buSlneSS for some T:me He had been

'Iooklng for a good produc1 !dea, and in 1969, started worklng on a spec;f:c

7'produc+ in h|s basemen+ to be used as'an aid in pa+ien?_p053fioning for

laser or X—ray Tneafmen*s it +ook ‘over three years, untit: 1973, To .

perfec+ the fechnology sufflclenfiy to begln real operaT|on of the

: company. The founder conTinued to work for the company on The side,

_wi+h ‘A reIache handl!ng the main Operaflons unfll 1975, when he took over

nfuil Tlme managemenf AT ThaT time, he ‘rented space, hlred parT Tlme
'1;-Iabor and used managemenf ass;sfance hetp from SCORE ACE, efc , to get

‘ 'off +he ground. A]fhough;fhe company recelved no conTracT snppor?

from The_governmen+ to develop the technology, liberal government funding
of medical care has made It much easier for hospffals and cIinIcs To

purchase this equ:pmenT Sales have grown sfead|ly in recenf years, and

' 7,fhe company has been proflfabie since 1975,

The growfh ‘of -this company is a dlrecm resulf of -a creative Technologlsf'

‘ Iook:ng af The needs in his own field and deve!opung :nsTrUmenTaflon
o solye-a c]early_ldenflfled problem. The market need was undersTood

' and a oommercially'yiable%pfoducf to fill ThaT_need was always The goal.

FiNANCIAL HISTORY

Mosf of The lnifial lnvesfmenf was made by The founder u5|ng

'personal Time To develop The Technology in his basemenf plus abouT $2 OOO

in ouf of pocke+ expenses The company has never recetved ouTSIde eqU|Ty :
flnancsng The founder Ioaned $IOO 000 to The company and recenTty a

$250,000 Iine of credit has been granfed by a local bank.




business experience, he was able to rely on effective help from

#33-3
i53

The U.S. Department of Commerce provided assistance in launching -

internationa! business whiéh is now the fastest growing segment of their

markét. DOC provided Trade Center facilities in Mexico City in 1979 that

are expected to result In significant sales and other overseas shows are

planned. :
SIGN1FICANT EVENTS AND KEY FACTORS
The most important faéfor seems to be the thorough knowledge of the
marketplace by the founder, and his unswerving drfve to build & piece
of equipménf to f111 a known need. Although the founder had little
. - sevéﬁal
&iffergnf government sﬁppof#ed programs: SBA SCORE and ACE prograﬁs and
the Department of Commerce. | | '
Although the company %s doing well at the momehT, it has yef to
develop é second market aréa, and it is beginning fo:face compefifioh

in its initial markets., The current product is covefed by patent

profection both in the U.S. and overseas, but it is not yet clear how

cwell It will s?and'up if chalienged. The next few years, as the company

Iboks for ofher'applféafioks for its technology in markets not as

readiiy'undérsfood, will be critical ones in esTainshing long-term success

for the compahy.
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- SALES AND EMPLOYMENT HISTORY
o o % DIRECT  TOTAL
YEAR - SALES - GOVERNMENT  EMPLOYMENT,
1975 . $ 30,000 0 N
1979 § 1. Miltien 0 30

- GOVERNMENT INVOLVEMENT

The government played several dlfferenf roles In the hlsfory of this |

_cempany,:prtmarlly.ln managemenf assys#ance and |n~markef support. The

:currenT primary_user.of The‘company;s nrodecf_is fhe_heaifh care industry. -

‘:in which government fundfng?of both research -and sérvices frequenfly

_.enab[es insfifufions to pUrcheseJexpeneFve-capi+aT'equipmenf that fhey

-:couid nof afford oTherwcse, buT which can reduce costs (K} The Iong run.
‘Direct sales +o the governmen* e.g., YA. hosplfais, did noT come unTcI
after the producf was proven in pravafe |nsT|Tu+|ons and had iuTTIe

.;impacf on the company s hlsTory

The founder feels he received key help from SCORE and ACE adV|sors

'Two of fhe SCORE adv;sors cameé with the company n offlcaal capaC|?1es,-one
“in a managerlai rele and the ofher ina f:nanCIa! role. These people
‘were also ins+rumenTal-in establishing a good rerafionship with the

‘president of a toca! bank.
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 sales by the founders madeffhe,change in direction the easiest and most

cbé?_effecflye’ﬁa? to acqulre the new technology the company needed to

survive.
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| CASE #32

COMPANY DEVELOPMENT AND TECHNOLOGICAL HISTORY

The company Is a !eading designer and manufacfurer of " audio and

-elec?ro-opflca1 systems. The company was esfablished in 1966, when_one

'ofefhe_founderS} who had a technical background, was working out of'hfs”

basement. Of the original seven founders, three were instrumental In the

.deVelopMenT of'a computer memory device for a 1arge corporafion.. The .

SUCCESS of Thls projecT Ied to work wifh ano?her {arge corporafion.
PrOJecfs for +he5e Two corporafions confinued for several years. However,
the fechnology began TO-change and The company nhlch produced ) componenf

parf lost lTs Two ma;or accounfs. The company wanfed To utillize propriefary

E fechnology and be able To selI a Tofal producf of |fs own. The'founders._._

had had previous experience wrifing proposals and dolng governmenf R & D

| _conTrac+ work They now acflvely soughf such confracfs fo pay for The

cosT of developing a new producf. By 1979, 85 percenf of fhe company s

R aﬂnual”business was for federal governmenf agencies such as DOD, the Coast

| Guard andithe~FAA. o

FINANC IAL HISTORY o

- The Inifiai Invesfmenf conslsfed of $25 000 !n personal funds from

"five founders for The fofal company equiTy to be used for cash f}ow _ The
-confracfs wifh The Iarge corporaflons provlded fhe working capifal for The

) company. ln 1969 +he company obfained a ioan for 5150 000 wlfh The aid of
‘a loan. guaran*ee from ?he SBA. when +he company decided To expand The

» business In 1975 it obfanned a Iarge ioan of 5350 000 to cover fhe

nfexpanslon and parflally fo replace the- 1969 Ioan.
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 CASE # 31

COMPANY DEVELOPMENT AND TECHNOLOGICAL hESTORY

-The company was esfabllshed in 1959 as an englneer1ng consulflng

f1rm.  The three founders came from the same corporaTlon in the midwest.
During the next several years, the founders were trying to deyeiop ‘a

product that would be profitable to manufacture. In 1965, 1t was decided

to fry TOeproduce-a'Tracer to allow a machine Toymake copies of complex'
Tools.f The ‘idea came from- direct knowledge of customer needs. However,

it was several years before this tracer was accepted by industry. The

' company:ranrinfo a-numberzof'roadblocks before'being able to consider

ylarge scale produo+|on of the Tracer

The company was persuaded To Take the device To Europe to be shown
in a DeparTmen? of Commerce sponsored trade show. The tracer was'

favorab!y received at this trade show,.un[ike a similar show hefd in-

_':Chfcago,'Were the tracer was ridiculed for havingyelecfrlc mofor power

insfeadxof hydraulic power--the pOpular, new mefhodf-and for having a
' Japanese motor ra?her Than an’ Amerlcan moTor As a resulT of the

.European Trade show, the company found prospecTs in several counTr;es

The company serves their European cusTomers from tng!and, with a

”': manufacTurung facwtlfy in Ireland. in 1979, company producTs had an 80

: percenf share of The world markef for tracer equipmenT

_ FINANC!AL HISTORY

-~ An |n|f|ai famrly InvesTmenT of 510 000 for 20 percen? equlfy

_'esTabllshed The-company in 1959. tn 1961, the company sotd 49 percen?.--

: of_fneir efock for $50,UOO to a large manufacturing concern. All

o adai+ional'eouify was generated internally . from profifspand long-term -

bank'yoane._rln 1979, The"company entered into an agreemenf with the

' manufaC?uring conoern fo'buy back the stock eold in‘1961;
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CASE #30

: ..COMPANY DEVELOPMENT AND TECHNOLOGICAL HISTORY

The company was founded in 1968 as a family busaness To manufacfure
food processnng equipmenT Bofh the Technology and :nifual ftnanclng

came from a prevuous famlly bus:ness ThaT lncluded five food franchises

,and a smail food processing eqU|pmenT pian+ Alfhough none of The founders

had forma! Technlcal Tra:nlng, They devefoped some lnnovaTnve equspmenf

in response To food Transporfafion problems among Thelr franchcses. The

-'company ex?ended 1+s equnpmenf d35|gn To address probiems of food sTorage,
: cook:ng and reconsf!fufion. The company has enJoyed reasonabie success |

. wifh'annual sales sTabilized_aT $4 million since 19?6 and a work force of

105.

_FINANCIAL HISTORY

The founders financed the company s es?ablishmenf in 1968 wnTh _

caplTal_from The saje of another family buscness. In 1972, the company

,underwenf major financial resfrucfuring, An'esfimaTed $100,000 worTh_of

‘ -sTock_was_paid to supptiers as payment for oufsfahdfng debts. With the

~aid of a 90 percent SBA loan guarantee, the compahy_was able to obtain

~"a $250,000 loan. The currenf Iihe of credit for the company is $750'000.

pThere is a program in The company to buy back the stock exchanged to

"suppllers. The maJorITy,of the sfock, however remains in the hands of

- the founding family,

'SALES AND EMPLOYMENT HISTORY

4 DIRECT . TOTAL

CYER '-SALEs_ GOVERNMENT - EMPLOYMENT
1968 1 3 o — 7
1975 § 3 Mitllon o S 95

1979 - $4Miltion R [
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. more s sflll-needed. IT Is clear fhaf to esfabllsh a VIabIe manufacfurang
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of the shares of the company were sold fo ?wo lnvesfors for fhe sum of

$30, 000.

'jsALES-AND.EMPLeYMENT HISTORY

4 DIRECT CeTAL

YEAR SALES . GOVERNMENT ~ ~  EMPLOYMENT
1978 § 8000 .0 . 6
1979 §350,000 2 1

: GOVERNMENT INVOLVEMENT

Aifhough the governmenf did provude a ioan guaran?ee whlch “the

‘company is acfively usqng to provide $100,000 of The fsnanCIng, it was
_ nof_available until ofherlinvestrs:had pdfﬂin"a'signfffeanf amouhf-of"'
capltal. IT aiso Was |nsuffJC|enT for covertng fhe company s rea! needs.

'-Addlflona! flnanC|ng has been ralsed by The founder and elsewhere and

'bu5|ness, even af?er +he deveiopmenT work has produced a producf In acflve
use, requires a greaT dea! of worklng cap:fal which ‘is not easy to obfaln.'
In this particuiar instance, it is-unforTunafe-ThaT the federal :_'j o

-governmenToWas unwliling to try the product in one of its fac{[ifies.

Af%hodgh ifaﬁas how ‘proven iTSeJ?‘élSewhere; +he +és+fng o? fhis’devicej“"

by +he federal governmen+ to validafe ciatms made (and poss;bly,

purchase for use in some publlc bu|ldlngs) would have greafly eased its

.dearlies+ problems.
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GOVERNMENT INVOLVEMENT S B

" The 1973 SBA uoah“guafAhfée was critical to fhé'oompany's_cohfinoed

‘existencs at a time when traditional sources of venture capital were e
_essentially unavailable. = D PR ' . —

~ The company's only other contacts with the government are through

its efforts to meet EPA toxicify standards and 1+s marketing of dlgicides =
.folefafe apd local governments. The oompany'hes ehﬁefked'on‘a'cosfty and
- fime consuming testing program to qualify Its chemioa!s for EPA _ ' o fi
licenses by thch They hope to- galn some markef exclusivify I'ts eeiee o
.+o state and Iocal agencaes accounf for Iess than 15 percenf of 1Ts l_ '_ ij
total ‘sales, | o ' S .p - A
‘SlGNIFfCANT'EVENTS'AND'KEY FACTORS ”_Zf" S e B
The éombéhy's3sucéé35'since {969 is attributabie to its innovative a ‘f?
products, agressive marketing program and fhe availability of debt financing .
at cruclal juncfures. '_ s p | o L - =l

The company has conS|sTenle developed new copper sulfafe derivatives

| ?haf are effecflve adgicides in many environments. The company has also succeaded _ !
in reducing The general toxicity of its chemicals bof iecfeasiné their | -
'specificify; +hefeby rendér?ng +hemibofhfmore efficienf and ecolog?cat{y' i
,desirebie; _.i:: - L . ' c e : :h..“¥p N '.'l :J_: . _ ."f;
‘The OWper'éoughT to break the seaeonaliTy-of.hiS'neﬁ.bueinesslby-. ;j
egressiveiy pUreuing year—found markefs. The company has developed ;  7_ - T?
.new appl&cafions for its products with stable markefs._ In adlelon, it has .
' developed exfenslve markefs for its swimming pool producTs In the south o __f?1

and wesT where the swimmzng season is aimost year round
| Flnally, the avatlabulafy of debt flnanc!nq; nofably the SBA : | : E S
_ gdaranfeed {oan, but also shorT—Term bank loans, helped The company Thr0ugh | | |
.financlal dlfficulf!es, ‘thereby- enabl!ng I+ to rcalize The benefITs of Its .

'._markefing and product developmen? programs.
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| COMPANY DEVELOPMENT AND TECHNOLOGICAL HISTORY | |
ﬁ | The company produces waTer Treafmenf chemlcals prlmarlly for fhe;
-swlmmlng pool nndusfry lf was founded ln fhe Iafe 1950'5 by a blochemlsf _ : .;j
: lnferesfed in fhe confrol of algae growfh in freshwafer ponds The founder
. finkered wifh copper sulfafe dersvafsves as a sidelane from his work at a
large pharmaceuflcal flrm. When he had developed a-markefaple producf,
he leffwhls employer.fo sfarf his own business. The company remalned

very small buf sales fo local SW|mm|ng pool markefs were suffiC|enf to - : o

supporf the founder s confinued developmenf of new aiglc1des.

In 1969 The founder sold the company to an |nsurance salesman seeklng

a career change | The new owner hoped w:fh beffer managemenf markefing
and focused producf developmenf to fransform fhe company from ‘a mlnlmaily T
'remuneraflve hobby into a hlghly proflfable bu5|ness |
The new owner conflnued fo base fhe company 5 work onh . the copper _. N . 'lj_
sulfafe fechnology l|censed from fhe founder. He hlred_addlflonal_' ‘_: . ™
fechn:cal peOpte fo broaden fhe producf llne.“ He aleo'inefifufed an
agresssve markeflng pollcy To offsef The exfremely seasonal sales paffern_
of a company caferlng prlmarlly fo The SWTmmlng pool lndusfry |n a
" northern sfafe. The company 5 fechnical statf has Been developang o L
_:chemlcals fhaf can conTrol algae growfh in r;ce frelds W|fhouf damagtng ‘ '1 . rﬁ'
TThe rlce planfs, as well as new producfs for The recreaflonal vehicle
industry. The markef:ng sfaff has.been developlng-markefs for fhese
 hew produéfs'ae weil as develcplng new markets for ex1sftng swimming pool
algicides in “the soufh and west, where “the water freafmenT season is - | L

cons:derably‘longer fhan in the norfh.

T

in 1979, fen'years-affer The company was purchased by'lTS'eecond
ONner{ sales reached $3.5 million and employment 65,TeThe_company.has
resolved many'managemenf_and financial problems and 100ks fonward to

continued growth and technological development. ',-_ o : ' : A | .él-
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a large chemical manufaé%uﬁér'madé_an'addiffonal Investment. In 1970,

the firm that would buy the company out ten years later made an equity

investment. ,The.founder'S'fam!iy retained 45 percent ownership In the
- company at this time. In 1973, fhe'company~wenf'pab¥}a in féspénée to
]ts invesfora' demands for |lquld stock. The cambshy ralsed'addffldna[:L“
ICap?Tal through two further stock offerings.zn*1975 and 1977. 1n 1980,
-fhe_cpmpanyybecama_a;wnolely'owned-subsidlary of~anafher firm-In*fha o

. blo-medical Instrumentation field through a stock transfer.,

This firﬁ has farrpeffér_managemenf resourcas,‘so should help
at!ey!ate some of'fhe:company's_managemanf probiems assocfafedtwifhf”

growfn{

~ 'SALES AND EMPLOYMENT HISTORY

S SRS T . . %°DIRECT LT TOTAL
YEAR ‘ SALES o GOVERNMENT ~ ~ "EMPLOYMENT

t9ss © s" 70,000 0 s
1975 § 17Mittlen 2 300

1979 s 70 Mittien 0 1150

_GOVERNMENT INVOLVEMENT

o Durlng the company s flrs+ Three years, 30 percen? of ifs annual

saias were governmant R & D confrac+s. Afferwards, however, fhe company :
suspended all g&ﬁénnmen¥‘w6hk. The founder felf fhaf governmenT work -
enfa:lad far too much paperwork and far too IIT?Ie money To make IT
nworThwhiIe on a Iongafarm basls. Furfher, he felT ?ha? The sfaff mlndse+

_necessary for sticcess. Th: governmenf work - wouid preclude good commerclal

davelopmenfr

SIGNIF!CANT EVENTS AND KEY FACTORS -

The kay facTors in The company’ s success were the. founder s

]
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succeeded in diversifying and'augmenfing thelr sources of governmeht '

contracts but have remained aJmos*.entjrely'wifhin_Tha various government

‘agencies.

' Becausé much of The'company's work is.class}fiéd,dafense contracts,

the ¢ombany has been largely unaffecfad by cnfbacks in_goyarnment iundiﬁgf

'SIGNIFICANT EVENTS AND KEY FACTORS

'_Accafdihg fa~Foundef 1, the key factors in the company's success

‘were Its un[que-fechnoIOQV;'h}ghrbrdecT!vITy and abllity to package”ahdl

"_mahke+ I+s'services The computational Techn!ques put the company so

far ahaad of the rest of the fleld, that it secured many Imporfanf sole o
source contracts with governmenf agencles for this work. Tha managemenf,.'
personhel make~up, and careful planning of #he”company render it far hdre'

'producflve per R & D dollar than most other firms, enhanclng fhe company S

aTTrac?iveness To the agencles sPending research doliars A conscious

'decision was made to work almost exclusively for The governmanf and always

as The prime confracfor; This avoids a conflict of Inferest,when

‘evaluaflng new commercial ?echnology for governmanf agencies. Ffﬁal]y}

the company was ab!e to translate its unlque +echnology and hsgh producfivify

- infc financial success because It could package and markeT its varied

- services.-
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COMPANY DEVELOPMENT AND TECHNOLOGICAL HISTORY
The company Is an R & D firm that develops sys?ems ‘and soffware
primariily for goVernmenT agencies. |t was founded In the mid 1960'5 : -
" when severél'englneérs at a local research facilify.became'dissaflgfied : o —
with fheir JoEs and wanted to run The?r.OWn cdmpan§;. Thts enfirely o |
' s“fself funded group recelved ifs first confracf afTer s!x monfhs and showed {' : gﬁ
profif'affer the first year. The company has both broadened and |nTen5|f;ed | |
ifs markets and extended its fechnical capablllfies. It has exhlbifed an
annual aggregate growfh rate In sales and employmenf of 30 percenf bu? B
has never had to seek outside capital. .- - |
The company designs systems and spffwaré'fbr'fhe'56fu+idﬁ‘of Variqus
probiéms often assoclated with de\‘ense.oper.a‘riohé:.:":E This-#bfk_még} offén
involves papef, pencl!; laboratory experiments and computer time. The
cdmpany's original general.feChnology thus consisted not of patented - ... ;. -
- processes or equipment, but rather, the ekper#ise aﬁd knowiedge of f+s
founderé; The company's ?echnﬁlogfcai, and_fhus financial success,
hdﬁevér, arose.frOM'su¢ce§sful applications of:a +héoreiical breakfhrough.
'_ in cémpﬁfaffon made in the saﬁe time ffame as The'company's s+§r+. rrrrrrr
While the company's‘fechndlogical_basls was originally focused _
upon +his computational bréak?hrouéh, the company has soughf very brbad
appllcaflons that draw on employees experflse in a varlefy of fields.
.Among ?he fechnlques The . company uses are mafhemaficat modeling, sysfems :
_anaiys:s, economic analys:s, engineering opTlmlza+!on,-managemenT science, :
‘and computer simulation. The company builds.on its previous work but
cons+an+!y expahds ffs.capabillfiés in order fo address new prbbléms.'
| . Thé company exis+s:éf the interface between acédémia and indusfry. . R E}
-Ai+hough all of its research Is applied, there Is a sufficient underpinniﬁg |

of +heory to satisfy top researchers and senior technlcal_sfaff who might"
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SALES AND EMPLOYMENT HISTORY - .~ . oo
BT o 4 DIRECT - TOTAL | -

YEAR  SALES _GOVERNMENT .. -~ EMPLOYMENT = |
1979 . s136 MIliion 5 1500 3
GOVERNMENT INVOLVEMENT B o '_'-_ R
' The company depended heavlly on governmenT conTracT R & D in lfs : ‘ PR

garly years The founders had developed fhelr or:gtnal Technology under
governmen? con+rac+ wh:le they worked for +he|r former employer They
did consulTlng work for The Alr Force To supporT +he company durlng

1ts intllal-few monThs The company 5 sales durlng l+s firsT few years | ._,. : _
were almosf enTlrely government R & D contracts. The company s olher
'dlvislons fairly rapidly surpassed governemnt R & D d|v1slons in sales,'d
and the company was never able to commerclalize:goVernmenTISponsored_;.ﬁ

Technoloqy' The'inl*ial governmenT contract work -hoWever, prOVided lhe

flnanC|al cushion until the company clarlf:ed its goals and was able To —
*'move Into Iarge scale manufacfurlng of acqulred Technology as well as
rlnlo the radio and construction businesses.  The Slfuaflon'pOlnTS-Up_: fﬁ
the prob fems faoed by.sclenflsls and englneers.uhen.fhey-fry TO'bridge-The {
ﬁgap'befween:confracf-research;and'commereiallza?ionff;i.-. o - o . . ;ﬁ
SIGNIFICANT EVENTS AND KEY FACTORS -'h | _':E'f'iy'_ _p . "'ffi_”f:' | | s
The founders aT+rlbu+e The company 's presen+ phenomenal success ?o o N
their decssnon to abandon conTracT R & D, Thelr dec:s:on To gtve up 5
_conlrol ln order To ralse capital in the publlc markef, and +he company s. ' _ | .

great diversification.

) LTI

While contract R & D had gotten the company off the ground, over the
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'of'a=marke¢-need,'fhe avaTlabiJiTy of government funding in the deve lopment _ f{
of technoiogy; the eﬁergencé'of a prosperous market in the company's field :
“of speCIélizafibn; and The.enTrepréneuriaf'roie mode | Thaf the founder's i?

father offered.

The founder identified needed but not yet available Tethnology that

‘was within reach and set out to develop it. The company was able to finance | .

I
- some of the critical technological development Thfd&gh the funding of ;
3qnsdfici+ed proposals by the government. The foundér pointed out ThaT:in ' i}

the company's éérly years the government would frequentiy fund an innovative

idea wlth no assurance of success. The founder*s fémi{y background had

é'significanf Tnflueﬁée'on his willlngness fo accepf_risk and possible e
' féiiﬁres.aS'a'éosf_Qf_direcTing aﬁ_innovaf}ve_compahy. The founder's father

had been”fnvo!ved in a number of enfrepreneQrial busfneés'vénfufes andIThe

~“founder was oriented toward running his own company.




% By 1972 The company had developed a solid framework for growfh and

é any other private financang They have ‘received’ has been growfh orlenTed

é o In 1922; the ‘firm received about $300,000 in pr?va*e fu"d'ng: and in 1975,

E .anladdiijpna!,$50Q:000- .These“Jnfldxes.of.oufsﬁde capital Wehe compehsa+ed :
| with about 30 percent of the company's ownership.

E The“oompany-experiemoed a severe financlal squeeze im eor]y 1974 when

i financing for-a large contract rqu:rrngfexpenéTQé iew equipment fell through.
é By stretching its payables, the firm was able +buweéfherlfﬁé'cfisis; and

% by early 1925, mas; againﬁon a firm financtial bese;:

z The firmﬂhas'been expandihg-rapfdly-sIHCe=1972 '”{n'1977. iT merged

é with a iarge ftrm, wiTh The merger presenTlng some form;dable ffnanc;al

; o _. reSQurCeS--- S - BT ""d"' S

B | . B o _ -
L;;;_44__e#;_;;__;__;_;mm__mw;_e———wm~m;_ﬁﬁ—;;;;;ﬁ**___k;_;ﬁﬂn*mm_ﬁ__
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'looked:uhfikely in mhe:fufure. .Recenfly, The company merged wnTh a much

larger, pub!ic corporaTlon Thaf can use the fechnotogy and has suffncnenT
f:nanCiaI resources and orlenfaflon To geT hardware +o The market.

FINANCIAL HISTORY

The company -was founded in‘late 1968 with the equlva!enf of $l50 000

;_‘provided by a Ierge corporaTLon-for a-60‘percen+ share of “the equity. The

funding was_ not cash; it was: budgeted on an. "if kind" format. These funds
- were noT:suffEC?enT to keep the business operating; and the f}rm'sdrvived

on a number of small loans .during the first year of'operafion; Within
fwo years, the firm was able to survive on its own revenues, andvif B

bough+ back The 60 percen+ ?hey had or|ginal|y sold to the anvesfor.
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- Its success, The company - secures contracts based on existing technicai

capab?iTTIeS'Thaf WIJ] heIp ek+end'fﬁé$e;gapab1li*ies as well as give the

“company access to new technolegy. The company also: secures. contracts

from many different sources so that oniy an across the board cut in federal
research al focations would have a severe financial effect on the company. -

The third factor in the éompany‘s success s the high quéliTy of the

'compény's research staff. Their tremendous experTiée and.aﬁitify to

: apprOach'Cbmplex pkob!éms-wffh creafiﬁi+y and Insight have'sfrengthened

markets for the company's research.
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" af the forefront of their particular scientific fié]ds'. The company.ls

run much more like an academlc |nsT|TuT|on Than an sndusfr:al research
'faC|I:+y. Since the company is not conicernad with commerc:ailza?:on, o Tt
freely.dissemina+es nOn—cIaSSified ffnoings. 'The‘comoany”encourages ifs

staff foiparffcipafe 1n‘scienTiric‘conferences The company runs a regular

dlsT|nQU|shed speaker serles to help its staff keep up wiTh hew Technologlcal

and.scsenflflc developmenfs The company also encourages ITS researchers

%

whth complemenfary experflse and capabltlffes to work Toge+her on. prOJeCTS, ' ' n!

whlch resuITs in ‘more creaflve and oftfen more rapld squTlons To compiex

~prob|ems.

CFINANCIAL HISTORY R U ST =

The companyfs onty financing was the origina£,$7Q,000 the six
founders put up in 1973 for equity in the company. :They used this money

to pay their own Salaries'and ThaT of a secrefary. while “they wrote

proposals for research con+rac+s. In the beglnnlng, thelr. research was -

.-almos? enTirer fheoreTrca!, so did not require equ;pmenf expendsTures N _ T

As government confracfs !ncreased, +he company began to acquire experImenTai
._equ?phenf *hrough'fheiconiracfs, wbich becameoparf_qf the company's
..availabﬁe'research faéfliffeserﬁThe company\alsQ,gahned_access to very

adVanced equ§omen} and devjces af_government research faboratories;

The company has never had to seek additional financing. .t has been | -

able to supnorf'ife annual growth of over 30 percent on its own sales

revenues. - Founder 1 ascribes this success to the company's strong

research capabi]ifies and securing contracts from,Three_federat agencies.
and eriough different departments within those agencies, that the loss of . ]

any single contract would have minimal financial repercussions. -~ = : .77.
_ _ _ 2
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oniyersify set op by the Air Force‘during”fhe Second World War. The

oprcs'Iab_moved from the first pniversffy which no {ohger wanted to be
involved in classified work for the Defense DeparfmenT to another:in 1947.

By 1957; s+; staff had expanded_from 15 To;100-and_iT.had'accrued
approximately $1 miilion.pec year in primarily soieysource'R 4 D contracts
for the Air Force. Wthin a:year of the company's founding; R&D confrac+s_
totaled $3 5 mi'mon. | o :

In essence, the company S orlglnal ?echnology and basrc sfaff

_capab:i:fies were deve!oped under governmenT conTracT Large governmanT

con?racfs In The ear]y years served The add}?lonal funcflon of provuding

a flnancial cush|on wh:ie the company acqulred and deveioped |Ts various

' subsldiaries. Governmenf sales conf;nue ?o be |mporTanT To The company,

' represen+|ng approxamafely one chrdrof its fofa!_sajes._

SiGNI#ICANT EVENTS ‘AND KEY "FACTORS.
The key factors in the company's success were ifs umique research
staff, government R & D contracts, aspecially'in fnegwake of Spufnik and

the company's policy of expansion through acquisition. The first two factors

are very closely reiated. The unique aggregation of scjenfis+s and

engineers produced phenomenal results for the Air Fonce which engendered

further contracts for aerial reconnaissance and other research work. The

governmenf R & D work formed the basis of the compényis fechnology and

provided a financial cushion for early expansion into other fields. The

 genéral technical expertise of the research sfaff.aiiowed fﬁe company Toﬁ

introduce the technological imppovements to Transform its acquisitions into
finént&ally and Tochnlcolly'ylable'dfvisions.

Tha company 5 acqul sitlion pollcy was also cenTraI 10 ITs groaf

_'corporafe success. The company is able +o Tap vasT commerctal markets

ina varnefy of flelds and To reduce :Ts financ:a! dependence on generally

Iess predtcfabie and remuneraflve governmenf markefs.

R

R
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capaplllfles-wlfhin its varlous branches as well as to make additional

acqufslfions. The company consisfs now of four major'dlvlslons: graphlc

'producfs, vision producTs (Iargeiy commercial), and appiled Technology

opfical sysfems (Iargely governmenf) which serve boTh governmenf and

: pub!lc markefs. The company s annual sales In 1978 reached a record hlgh

“of $265 milllon.

The company s orlginal Technology came from The aertal reconnalssance
work of +he unsversnfy Iab Tha? formed The company s nucteus. A unlque _

aggregaflon of experf:se in a broad range of fnelds from thSlCS and

elecfronlcs fo op?lcs and chemisfry exusTed in Th:s !ab. ITs scuenflsfs

and +echnoiogas+s also exhsblred a Tremendous [ngenunfy, moflvaflon and

_ coopera?ion. The resulf was an unmafched abaIiTy To address very comptex

problems, and deyelop +he necessary processes and equ1pmenf To solve ?hem.
In add:Tion, fhe company had a scaence adVIsory board ThaT conS|sTed of
some . of ?he naTson s +op scienTlsTs. The company s oufpuf on nTs
governmenf R & D con?racms durlng its early years was phenomenal

‘The company s acquisitions offen “had no direct Technologlcai connecrion
with fhe company s origcnal work. The same exper#ise anhd moflvaflon-fhar
fent brnltiance to much of the company's aerial reconnalssance work howaver,
also led To the Technologlcal and fiscal success of the company 5
acqufsitions,_ For exampje, in 1958, The COmpany‘purchased a failing
business whose_main prodncf,‘copying equfpmenf, nad:peComeiopaoJere,'.

The central research group was able to apply_compufer_rechnology and general

expertise in a'var}eTy of fields to develiop the basic equipment that raised

the company's graphics division to nafional.imporfance._

As The years progressed the company conTinued fo expand Through

'acqujs:?lon. Alfhough The company conrunues to perform con5|derable conTracT

R& D for federa!.agenc;es,_prlmarlly the Alr Force, by The_m]d_1970's, it

had become too large and diffuse to malnTajn_a‘cenTrai_resoarch facilify__d

+ha+15erved_ail div}sions. Indlvidual dJVJsfons now mainfain their own




116

_-#2-1:‘5

of fhe company fo obtain fhe pracf!cal equivalenf of pafenf rIghTs from
The university was attributed to the ¢lose connections:and mutally

supporfive attitudes among the founders, the unaversify and the maJor

' capaTal source.

The close involvement and -interaction with the university has
continued to ptay an important role in the company‘s deVelopmenf- tt has
provlded an excel lent mechanism for +echno|ogy transfer and has enabled

the, company to a*fracf some. of the besf people from the universify for

 ,}+s-eng|neerIng:s+aff.

1t is importent to note the extremely IOng-ges?aTibn_pefiod-in this

fleld of technology. Despife the company's +remen&ous-R-& D_expendi?ures,

aVailabiJify'of inventions brought in from the uanersiTy and technology

gained Thfdugh acqu[sif@On,zmany oflfhe founders' original ideas are:jué?-

now coming o frultion, while others could remain in the reSearch;sfage'

- far into the future..
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Alfhough the company began showing a profit in the second full year,

it con?inued To have cash flow problems. The comoany was researching, .

- developfng and producing very large expenslve pleces of equl pment for

which it reoesved progress paymen?s Thaf were Jnsufftclenf for its working..

_ Capifal needs.a In 1953 .a group of weal*hy private lnves+ors provided the

company wifh $500 000 new caplfal In 1955 ThIs same group invesTed a

furfhor $920,000. {n_IQGI, the company secured a $3 million loan In the

form of convertible subordinate notes from a large insurance firm, again

for cash flow_pdrposos, The insurance firm saw axgrea?_pofenfial_in'Tho

high Téchnology industry, and in particular in the company. The terms of

' *hedIOan were very reasonablé: 12 years at 4-3/4 percent and a stock.

option. In 1963, with a fairly secure financial base, the company was

listed on the New York Stock Exchange, but without any additional stock

: offér}hg for-fhe_purposes of stock liquidity and-acduisifions._

SALES AND EMPLOYMENT HiSTbRY”

4 DIRECT % IND {RECT TOTAL

YEAR  SALES . GOVERNMENT GOVERNMENT EMPLOYMENf
e s 206 o o - 3t
1974 41 MIition  Small . Small . 1,350

51979 365 Million Smell  small 1,924

The company 's original market conslsted of hospl+ais puoneerlng megavolt

',cancer fherapy. When advances in other modes of cancer fherapy forced fhe;_
-“company to seek o+her marke+s, it found raady cusfomers in universi+y Iabs

: dofng aTom!c/elecfronic research

1964 witnessed a drama?ic cut in unIversnTy research budgefs due To

governmen+ cuts in universify research supporf, wh:ch again forced +he

company fo seek ofher produc?s and markefs. During the Transnf!on period




- 112

CASE #21

COMPANY DEVELOPMENT AND TECHNOLOGICAL HISTORY -
; The company was founded ln 1946 because Two universify professors

(Founders 1 and 2) wanfed to brlng Thetr aTomic/elec?ronic fechnology

1+o +he markef They convanced a colieague and former associafe (Founder 3)

Thaf ?he venfure held greaf po+en+tal beneflf for soc!efy. They also
convtnced him fhaf fhe venfure s success would hinge oot only on Their .
own. fnvenfuons buf equally on The effecTive managemenf of a sclenTIsf/
presiden+. | o R . :

All of fhe company 's original Technoiogy and many of Ifs Ia?er

fechnological developmenfs came from the univers[fy research of

'Founders. | and 2. The universlty had transferred management of patents

in this field to an independent corporation. At the time of founding,
fhéfoompany énferédnfnfo“a special agreement with +hfs.corpoféfion Théf
guaran?eed {as closely as was legally advisable for The unlversi?y as a

non—proflf insfifufion) excluslve IIcense To the company for Those

pafenfs of Founders 1 and 2 upon_which'fhe company would base its fechnological

deveiopmen?

Founder 1, a physiclst, made his first Technologlcal break?hrough in

1931 when he was a graduate student. He continued to pursue the same |ine

of basic research for the rest of his Iife. Founder 2, an e;ecfrtcof

engineer, was an early oo-worker of Founder 1, ﬁho later became a professcr
at the same university. “In the 1930's, he conceived of applying Founder 1's

technology fo'conoer therapy. He began devoioping:speCEfic oqpipmenf for

this uyse. By 1940,.hé'had detlvered units to three hospitals.

After a four year interruption caused by WWll, Founder 2 refurned.fo-

_his cancer Therapy work. - He realized ThaT for +he fechnology to have any

Impac?, he needed to move if out of fhe unlversify Iab and ‘into developmenf

and producfion. The company was founded with this speoific opplioafion.tn




pubfic healfh agenc!es To develop an effecrive iead Testine‘progran.
| The founder and his sclenflsTs refined The ASV W|dened iTs capablilries,_
drasfically reduced the cosf of each Tesf |ncreased its speed 50 resulfs_-‘ o ;1
could be read immedlafeiy, and made un:fs Thaf were iighf and porfable..
Publlc heal?h workers cou!d now brang The ASV To indivldual fleld cllnics | {i
maklng ?he lead TesTsng program Truly comprehens:ve.‘ B .
rfs work with The blood Iead Tesflng program provided The company w;Th _ ﬂj
Technological and financial impe?us Thns work aiso esfabllshed ?he o - ;1
company s precedence in +he f!eld of frace mefal defecfion. The company p
now ‘has an unconfesfed In?ernaf:onal markef for ITs devices, and it also - ': {3
has a Tes+ Iab faciliTy To serve Those groups fhaf need too few tests To.
' purchase fheir own equipmenf _”f'- . '_ o | “ p ‘ o N
The company anvesfs af Ieas? 25 percenT of ifs sales In R & D. ‘The. N ;;f
- founder esfima?es that the company produces a maJor breakfhrough at Ieasf.
every ofher year. The mosf recenf is a device Thaf fesTs for iron !evels”_

- in blood serum aT 50 percenf of fhe former cosf and Ten ?lmes fhe speed,“_

| 'EMPLQ?MENT_H{STORY

e S TOTAL - |
CYEAR EMPLOYMENT R

'f974 B EE AR  CE c:.3¢f_ : o B o :
.

GOVERNMENT INVOLVEMENT_ ,,f
| Alfhough the company s.technology is used prlmarily for dIagnosTic
) *ESfIng and !%_pqrtieg!arly applicabie To #arge-ecglefscre@n:ng, it is
infrequenfly funded direcfly by public funds. Howeuer,'fhe increaSed.'- a T
-awareness of the hazards of lead and the wullingness to use publlc funds -

to Try to deal wt+h the problem, has clearly had a post?!ve effec+ on
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'Goﬁernméhf cch+fécf R & D, ﬁoﬁever, was fhé sourée-of:fhe company}s'
drfglﬁaj technology. The'foﬁhdérs were abfe‘fc'build-fhe company on
almoét;fenuyears-worfh of bastc and applied réseafﬁh on chemistry and
pharamcology of a~pér*icular class of drugs, all performed un&ér government
coanacT.'_Thus, government R & D was infegrai'+o_fhe'cdmpany?s‘deve}qpmgnt

and 11 could not have been done without the commercial and patent rights

 from D.0.D.

~ S1GNIFICANT: EVENTS AND KEY FACTORS

. The key-fécfors'in'fhe company's development wére ifs“original R
government sponsored technology, Its inl+ial facllities agreement and
the uitimate redefinition and cjarlflcafioh*df its goals and business
plan.'r . |

._lwhile Theﬂcompany did ﬁo+-s+arf ouf-wifh a weli def ined pfoducf,

it was not working ‘in the dark: The ‘founders' work for their former

- empioyer under government contract had estab ! ished fhe'feasibilify'ahd
basic technology for the type of drugs the company sought to develop. This .

“original research would not have been within the financial capabillfies

of ‘the founders.
The comﬁahyls iﬁffial faclfi*les.and marke?ing'agreehenf'provfded a

financial buShion while the cOmpanyfesTablished iTSfdredibiiny_in

pharmaceutical research, secured ofher clients and'quughT sales and__ .

profits to a Ievél that would permit self-financing of later eipansion.

Innovative technology and sound financing alone are never sufficient

to propel a.firm from small ‘'scale contract R & D to ‘major carporéfe'sd¢ééss{

A firm needs a cleariy defined product and market and a clear but flexible

business plan. The company's satisfaction of these requirements has

‘already netted positive results and shouid continue to aid the company's

' success.
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COMPANY DEVELOPMENT AND TECHNOLOGICAL HISTORY

The_compony Wag_founded in 12?0:o§_a pharmaceutical research ahdﬁ

'qevo!opmenf parfnefship by'four entrepreneurlal sclientists from industry

and aoadémia. For the early years of 1ts existence, it was primarily
funded by a large chemical concern. The company subsequently incorporated

‘as It got further into development and marketing. At that time, the

. company also made a conscious policy decision bofh_?o expand its contract

research operations and to direct Its own R & D towards a commercializabie
produé?. The company has since significantly expanded Its drug development and
TéSfing capabillties. It currently uses a varlety of corporate and other

capifél sources to finance the developmenf and market entry of new drugs

wffhouf relinquishing any equity.

The company s basic Technology came from the founders' work at the
R & D firm which they left in 1970. Prior to 1970, the founders and several
co-workers who feft with them were involved in drug deve lopment work for the

u. s. governmen+ includ{ng the Department of Defense. D.0.D. made an

'abrupf policy change which had a significant impaot} . The results of the

previous research were-decléssified and the current contract work was
discontinued. As is standard D.0.D. poticy, the company was given the

commercial patent rights to the technology they had developed under their

' 90vernmen+ conTraofs. ‘This opened up a whole new body of drugs for .

“further research and commercial deveiopmenf

- The original R& D firm was willing to Ilcense the Technology to The

| founders when They decuded to strike out on Their own,

The_fOunders planned to continue this line of research then pass drug
possibilities oh to a major drug company to test, manufacture and market.

If_WaS'wiTh ?his'goal tn mind that the company enferod intfo a long-ferm

R & D iicensing agreemenf with a major chemical concern. 'Followiog the .




104

#18-4

As Time progressed the. flrm dtVBrSIfied InTo more commercial f;elds
Today, governmenf busuness accolints for less #han half of Thelr sales, WITh

abouT 50 percent of ‘this business in ressarch and devefopmenT and abouf

.50 percenf in hardware. The work is prlmarlly dohe |n +he fleids of

energy and defense. The firm's founder empha5|zed.+he balance that Is

now kep+ befween commercial and government work. Whiie attempts have

been made Fo use Techno!ogy developed for the governmenT in commerc;a#
appTiCaTions, they have been largely unsuccessful. The work has'jusf
been - too speoialized, with too many performance requirements.

' SIGNIFICANT EVENTS AND KEY FACTORS

The Three key factors in ?he company s success were the role of

governmenf funding, the support fhaf the unlverSny offered in Thelr

- early deveiopmehf,‘and'fhe founder afTuTude In sefflng prsor:fles.

The imporfance of The firm' s governmenT fundlng should now be

_ obvious. For the first ten years after the company incorporated, government

" money constituted 95 to-100 percent of their revenueé, and lald a firm

financial base for further diversification.
Like many other high-technology companies, the role of the university
in the cOmpany's‘ini*faf“sfrUgg}e'fof acceptance is extremely important.

By both furnishing aab.space=and=secre+aria|;asais%adCe, it gave the

© founders a-framework around which'to organize Itself, essentially, free of

charge. In addition, the uhiversity's policy of encouraging faculty to

spend a day a week on outside consulting surely playéd a role in the

~company's formation. All three founders are stili associated in some

'capacffy wah‘The-unfversify.

_Aa1e55a13h91bie'rea59n‘for'+he“f3rm's success relates to attitude.

'The'founders;wefe more interested in solving problemsgfhan In'making a

lot of monéy; and This'kind or orientation was inﬁused'inTO the employees?
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o The:company's fundamental technology stemmed from feaching and %'

. research done_af the univgrsify. All three qunders ﬁere‘assoc[afed wifﬁ 5J

the qnjversify,'(ahd:sfilj‘aré) and the rolé_if pjayed in %he.developmenf : n

~of fééhhology;cannot be overemphasized. As mentioned, the develoﬁmenfi_.. .
and qTfIIza#ion-of sTrobbscopes was the groundwork for much'ofthe?r, i

. egriy'WOrk,and led them to.work in night-aerial phofography,_radar, ana o
saircraff gunsights. Projects that the firm explored throughout the 195015 .+ _ _ e
were Virfualiy all government funded. However, in the eariy 1950's, ;'- _ , fé

' gerrnﬁénT fuhdfng of atomic weaponry emerged as Thé'compahy’slmafh.revenue ;
source and this ‘technology remained at the top of the firm's priorities :}.

right through the 1950's.’

Inevifabfy,JThTs-goVernmenT work had to siow down, and Wheh If'dié'
In the late 1950‘5,"s+r6b05cdpés again Becamé'fhe:méih component Upbnuﬁ' ' . =
which the business revolved. With successes in both the governmental
and commerclafl?{elds, éufffciéh? éépiféi ﬁéd been §enérafed +d¥pﬁrédé
~an active aéqufsi+idh polfby'fﬁroﬁgh the 1960's éﬁd€1970fs,_signifféahffy
developiﬁé.rhéir +echnoidgfcél breadfh. Today,théHcémpéﬁy'ssfechnélogicaj
deve[opmenfs rnciude manufac?urlng of nuclear and eIecTronic measuring B o -
equ:pmenf The produc+|on of geophys:cal survey |n5+rumenTs flash?ubes R | : ?J
' phofodlodes, Image sensors, and mechanical sea!s The flrm also pro&?des..

con5uf+|ng for’ naflonal defense, physncs research, 5pace expforaTwon, and

env:ronmenfal programs B

: FFNANCEAL HISTORY
. The corporaTron started W|+h no more than $50 000 in worklng captfal
and unf:l The company went public In 1967 this was an insfance in whléﬁ_

The founders had chosen To tnvesf thelr own funds in fhe organiza+|on, ' ,7. o E

In the early years, fhe.overhead,was.essenfrally nonfexrsfan¢, with the : ot

L
>
|

university supplying them with lab space and secretarfal assistance, and o
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on sound economic planning. In addition, the firm was able to acquire -~

companies and,by using its strong engineering capabilities, Improve the

existing products and expand into new.markets.
A further factor in the company's success was its relationship with

the unlversity. The company grew out of a part-time consulting partnérship

-_'Thaf was stimuiated by the university's policy of encouraging facuity to

" spend .one day a week on outside consulting. |In addiTion, one of the founders

retained his faculty position, and his students became a éource_of highly - -

_ qualif}ed technical employees.
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in the bioémedfcal area, the firm has deveioped*a sysTem'anOWThQ

 performance of multiple clinical or research laboratory tests on small améunts

of bioed-serum or other body fluids. Designed fo increase speed, efficiency,
ahd'accufaey, whi1e~decreasing costs, this equipment finds wide applicafioh

in fields of Immuno!ogy, serologya and microblology “The firm eh+ered”+his

.. field by acqulrlng a company whose products could be greaTiy rmproved by

the application of SOund'engihaering'design.' Affer redesigning The produef,
Theffirm was then able +o:eh+er the marketplace wiTh‘a superidk producf
that had far reaching applacaTnons This pafTern has been the model for

the company s acqu|5|T|on program and has been parTlcuEarly successful.

FINANCIAL HISTORY
Because of the parT—Time‘hafure-of its eariytdealings,.fhefcompany

‘dld not require any initial outside capifal.“ The only form of financing

used was through i+s cash flow. |+ wasa't until 3962; ﬁﬁéh"buSihese
__dras+ica]iy eiowed down, that the founders had to injecT some“capifal.' Af:.
‘this ?fme, Theefouhders sfepped-drawihg salaries:¥dﬁ six +o'elghf;meh+he

_ until busfness impreved.again. The company did reeoh% To.some financihéﬁu
in the mid 1960's in the form of*convérfiblé'debehﬁhrééi:'Theynwéfé'sAid
.only To raise cash ffow, and were boughT back |n The m:d 1970'5.. At |

'+h|s time, ?hey lncreased Thelr bank loan +o abouf $4 mn[llon buf presen?ly.

fhaT deb? has dwindled To $25O 000

The company has generalty prof|+ed from an exTremer favorable cash _
flow, which altowed 11 to avold consfricfing flnancia! commlfmen?s and

heavy tndeb?edness. Even when acquirlng the soufhern ffrm it d]d'so

_ with a COmbinaTIon of sTocks and cash, av0tding-any sertous Iong—ferm _

debTe' The f!rm wenf publlc In 1968 ?o make acquls]f:ons eas:er to

: accomplish
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cénfracfs, to Efoducékefficiehfly_fop qualtity subs%anceé for use in its -
‘own research for a viable product. These highiy'sheCIafizéd; difficult
'.fo produce'Subs?énces*hadé'The{r way into reéearthﬁfabitifiéS-éil 6vér
~ the world.  The close connections mafhfained'w1+h'teséarchers:over'{be

' years gave them The"aCCéé§'and hébufaffdh needed +¢ séii their materiais.
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naferfafs incréased,'Creaffng'a’iarge-merkef eSpecfolfy in university
labs;' Tne*founder's.un?verSify”connecfions and ‘the company's reputation
for frontier research”ne!ped fhe compeny dominate that market. The company
then went into ierge_SCafe producfion; evenfuélfy Eecomfng.fhe [eading,'

often sole, supplier of certain laboratory materials with current/annual

" sales up to around $5 mitlion.

' FINANC!AL HISTORY

The company s orrgfnal financtng came fvom a small group of private
anvesfors who gave the founder $50,000 for 20 percent of the company s
sfock. The founder used fh:s to set. up his research facl!ify The :nvesfors
were surprlsed af fhe smafl sIze of the founder 5 requesf and. expressed :
w:!lrngness fo provnde addtffonal caplfal. The founder ansnsfed he didn't

'need more. He ptanned fo submif unsoi|C|fed research proposals and thus’

'have the governmenf fund fhe company s |an|al research and solve early

cash flow problems.

‘ Wlfhin elghf monfhs of incorporafion, The company recelved its flrsf

¥ governmenT confracf The‘only addlrlonal flnanC|ng The company ever: -
'recelved was a Ioan from the founder S personat funds durlng a parflcularly

'bleak perlod. It fhe company decndes fo lmplemenf afs ma jor expansuon

pians, lf expecfs fo go to fhe public markef for fundlng.

" SALES AND'EMPLoYMENT'HiSTORY'

¢ DIRECT -~ % INDIRECT TOTAL

C YEAR ' SALES © GOVERNMENT GOVERNMENT"‘fEMPLOYMENT |
1961 § 500,000 . 100 . S 10-15

© 1979 $'5Miltjon 60 30 85
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The 1957 decision to enter the field of psych0wacous+|cs also .

| induced The company s enfry lnfo The computer field. This gave rise ?o

a very profiTable compufer d!vtslon IT also markedly augmenfed The

company's capabtli?:es in other fields (e.g., acousftc engineering)

The availabtlify of governmen? funding for unso!ucifed research

: proposals during the 1950's and early 1960's confr:bu?ed subsfanfially

- To the company' $ success. The company developed much of |+s Technotogy

and experflse under*governmenf confracf. I? has very effec?uveiy

Transferred key . por?ions of this Technofogy To The markefplace.

The ‘company. has a very strong policy of backing promislng Technologies

+hrough spinoffs. This Is one of The mos? successfuﬂ mefhods of Technology
fransfer that we have encoun?ered in our sfudy; If is also InferesTIng To

no?e that while the company has provided spinoff fechnology for ofher N

'f:rms to acqutre, If has hever gained +echno|ogy Through acquisifion.

The company ‘s performance ln Transferring Technology gatned under '

-governmenf con?racf provides a sTrong case for governmenT supporT for

technological deveiopmenf. In a number of cases The company has success-

fu!ly commercla}iéed a Technology fo the benefif of naT{ona{.fechnologIcat
deVelopmenT'as'weli as the company's stock holders. .Without }he'Inlfial

government R & D support, these technologies would not have been available

- for commercialization.

A furfher.facfor_in,fhe-company‘s success was;ffs-relaTIOnship with

the dnlvers!fy.which encouraged outside consulting. The company grew_ouf =
‘of a part-time consulflng_parfnershlp between two of the founders. in

' add{fion, four of the staff retained their faculty positions; fhelr__

graduate students became a source of high[y.qpaliffed technical empioyees.
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The company's compufer work bofh direcfly and indirecfiy, gave
rise ?o markefable Technoiogies. When such a +echno|ogy was idenfiflad
as wifh iime—sharing in 1963, and packet swifching in 1975, The company

set up a whoily owned subsidiary To exp!oi+ iT. A fow of The company S

researchers moved on To the subsidiary, but for fhe mesf parf They
‘provided consuifing, advice, and basic Technology To ihe new sfaff hired

~ for the subsidiary.- Eveniually, most subsidiarieS'were sold +o lndividualé

or larger firms that wodid develop The Tecnnology further.

'FINANCIAL HISTORY

Fortunately for'fne;company, royalties from an early product enabled

1t to bypass all _Inltial venture capltal. . Contract work was a constant

‘and growing source of funds. Whenever cash flow became a problem in the

195ois, The company Took“ouf commercial bank loans. - The oniy time it

received any major outside funding was when ii went public in 1961. Tné

'$2 million the company made in its firsi public s?ock offering, however,
'was-incidenTaI‘To its primary motive for going-public The company wanted

to offer sTock options to a++racf key' personnel,‘buf such opTions are

more meaningfui wifh iiquid stock on “the public market.

. Hhile the company never had to seek direct outside funding for
Itself, ii did go +o veniure~capi+ai io.financa ifs'subsidiaries;f.if.wae
very careful 1o bring oufside financers in siowlv, however, in order Yo -

retain conirol of -the subsidiary. _In .one case in which the company had

inVesfed $250,000 of i+s own in a subsidiary and raised $25 mililon for

if'in'outside fihahcing,’ihé-cdmpany eyénfualiy:reaiizedda net profit of

 $14 million from the subsidiary's sale.
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) parf«TIme consulfing work of Two universITy professors who formed 8. : S

: __confracf R & D. In 1957, it made a foray into psycho»acous?ics which gave

: amendmenf and Nixon s drasTlc cufs In research spendlng.‘ The company has._

'foyhders had worked #ogether during WWil, andrafferdards‘estabiishee an

_thy did regular ouTside consulfing . _ : B o | ~

CASE #15 - o - R B

COMPANY DEYELOPMENT AND TECHNOLOGICAL H{STORY .
‘The company..is néw-a leading R & D firm In acoustics and computers

(information science) with over a-#housand,employeeSJ 1+ grew out of the

partnership In 1948 uhen one of them recelved a maJor acoustica| des:gn
conTraCT.'-Between 1948 and 1953, ‘when the eompany ihcorpora#ed the flrsT
two founders recelved considerably more confracfs and brough? Three former

graduafe s#udenfs info fhe-parfnersh!p. They alse developed a producf

whose royalfles aliowed The company to bypass venfure captfal complefe!y

#n Its early f inancing needs in The 1950'5.

Durlng The 1950'5 the company farmly es*ablished its repuTaTion 1n

archiiecfure! acpustics and noise con#rot dolng prlmarily consulf:ng and

rise In +the 1960'5 not- oniy To an experT deparfmenf of psycho-acousf!cs,_

| but also to- The company s whoie compufer opera+lon

The company wenf puinc !n 1961. lfs employmenf has grown sTeadliy - R B
0ver the years. The applied naTure of ifs work and iTs experf!se in the

fleld helped the company escape +he financial ravages of The Mansfieid

also been a leader in Technology Transfer and has sef up a number of
successful subsidiaries fo exploiT and commercialfze spinoff fechnologles. ) ';T
The company's fundamen+a| fechnology came from its iniflal founders

individual e@@demic_wqr&:anq their early coliaboration. The firsf two
acousfidai Iaborafory at, fhe universify. in add!tion #e-thelr-researoh;

Al'though mosf acfual Technelogy is develoPed wlfhln the company's

iébsg”fhﬂ qnlqgrgrfy "conngg?ion”*mas, enq lsy an important confr{bwtton
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from 8 in 1962 to Its present level of 350.

'FINANCIAL'HISTORY

None of the founders had personai financ:al resources To confribufe o

to the company s s*arf—up costs. As a result, fhey gave thelr initial

lnvasfors, who included a pr!vafe venture capitalist and a medium-sized

manufacfurer} 90 percenT interest in the company-fbr the $250,000 they

needed for start-up in. 1962; wSTock'opfjons to founders and key employees
increased their potential Inféresf-from 10 to 35 percent. -
From 1964 to 1968, the company raised an additional $800,000 to

support general,growfh@ It went public in 1977, Since_?he purpose ‘in

going publfc yasisfock liquidity rather than raisiﬁg capital, the company -

Issued no new.stock, but simply. registered with the S.E.C.
SALES AND EMPLOYMENT HiSTORY

. 4 .DIRECT "4 INDIRECT - TOTAL

YEAR  SALES - GOVERNMENT GOVERNMENT  EMPLOYMENT
192 0 ... . 0 o0 oo 8

1963 $100,000 .. - 25 . . .0 o8
1974 $7Million . 10 .. 15 190
1979 $20 Mililon 10 15 382

(approx. }

'f.GOVERNMENT INVOLVEMENT |

During its. eariy years, up to a- quar?er of: The company's sales

'represenfed government R & D work. Because of fhe difficul?les

assoclafed wlfh background rights and patents, the company attempted
to mlnimize-dlrecf governmenf R & D contracts. The ~company left the
governmen* confracf R & D markef entirely durlng The early to mid 1970'5.

Ht is_presenfly performlng some research for government agencles who

[
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The company ls presenfly based.r..

_ The Third facfor essenfial +o +he company s success was-ifs relafion-
shlp to Founder 2's unlversify Unnversufy policy encouraged faculTy
members fo spend ohe day a week on oufsfde consul+ing.' If Founder 2 had

been forced to choose be*ween The company and fhe universufy, The company

Tt

'would never have been founded. Insfead he was able fo develop commercually

a promlsing fechnology and fuffill hIS academlc obligafnons.: As no+ed before,

Founder 2'5 sfraddling of The unlversaTy/indusfry inferface also alded in

keeping him abreas? in The separa+ion field and In provuding The company

 with a renewable source of highly fralned technical personnel. - Af-one Tlme;

over 10 percent .(14) -of the university's 10 year output of chemical

engfneering‘Ph;B.'s-weneﬁonyfhe company sfafff"“f
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company needed no addi?ional outside financlng In 1977 The company was

_wholly acquired by its second Invesfor To obfaln complefe managemenf control.

§ALgs'Anu EMPLQYMENT;H[STORY

E | 4 DIRECT TOTAL
CYEAR - SALES - GOVERNMENT ., EMPLOYMENT
1974 $ 3.0 Million 0 © 80
S . lapprox.) . o : -
1979 §12 Miflion. 15 ... ... . 225

'~ (approx. )

GOVERNMENT INVOLVEMENT

;The_company's”direcf govérnmonf involvement did not commence until four

.years after founding and then under somewhat unusual circumstances.. NIH had -

3 heérd_opouf-fhe company's Method B technology. JAnofher-very large chemicai
tirm was dQVeiop}ng'simiiar technology and was the only firm in the country

applying it to the development of a kidney dialysis device. The federal

agoncy'wanted to encourage CQmpeTifion in the f%eld”and so asked the -company.

to submi*'an "unsolicited"nproposal To-work-on fhisVsome device.
Alfhough one of the company s board of direcfor members obJec?ed to

_any QOVernmenT |nvoivemen+, “the. company had been unab!e to secure f:nancnng

for Mefhod B devefopmenf from any other source._ Whjde the company was,under"

conTracT,_the_appl:cafion-of'Method_B (lf.rece:ved~a second contract as well)

to a parficufar medicéfodevlcép-lf wasma1so.ablexfo'devetop?and refine'generai

,_Méfhod-B'fechnoIOQV .Thﬁs, go#ernment funding'was.one imporfan? facfor“?n
;The company 's later success when it deveioped more remunerafive commercual
and fndusfrial applicaflons of ‘Method B.

Tho-company SLSUCCQSS{QHGBT 1*5 originalﬁgovernﬁgnT‘confracT féc111$a*ed

additional awards which for many years supported fhe-work-of-bofh its
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| jThe company's original fechnology came from Founder 2's university
reééarch. The company hoped to devciop and refine Method A of chemical

separaTlon ln+o a commercialiy marke+able producf and devoted four years

.and a Io+ of ef fort and money In addition, Two of The later employees

became parflcularly enfhu5|asfic about a second method (Mefhod B}, for
separafion and fhe company SUpporTed Theur research as well.

_By 1967 it had become ciear ThaT Method A's developmenT o producT |
s?agc;woyjd_reQulre_anoTher 10 years_researchuand considerable additional
fUnoiog. The'company made a dccfsion Tordlscohtinue Me?hod_ﬁ_research
and ékpond_ifc_work oh_Methd B,:thCh was coming close to commercial
opplicobjllfy.' Alfhough_fho;ccmpany‘s.[nfeht was fto improve Method B.
Techﬁology'generally, the compcnyfs R & D-waS'socn focused on a very. .
specific applicafion. i-;. |

A federal agency became interested. in one aspecT of the Technology and

'awarded the company a 5220 000 confrac? to develop it for use in ksdney

dialysis devlces (see Governmenf Involvemenf secfion for details). It took

anoTher flve years and additiona! financlng to develop the Technology.' The

company_fhen.l;cgnsed the fechnoiogy to another company-for producfion and -

markefing,‘.Abcuf The:séme_ftme,.an appiication was deve|oped for the auto

indusfry ahd'ncw_dominafés‘fhis market worldwide.

In the meanwhile, the company had developed a biomedical division and

'mé?géd with another company started by Founder 1 and one of the private .

investors. to form an environmental division where they worked on testing

devices. ‘Howévér, in 1979, 'mahagemenf decided that in view of‘Thecprobiems
- w!fh governmen? confracf work They would phase out all ‘such work and

'concenTraTe on developing Endusfrial appl:caflons of its Technology (Me?hod

The-blomedical drvisTonihas been phased out and the environmen#al d1v15$on

was sold out to an employee.
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of. new technology. This company cited numerous examples of having a new
ffechnology turned -down by'fhevU;S.-governmenf,'and“belng torced to take
"Thaf technology overseas and successful ly introducing the new'lechnology

before the U.S. government wou I d develop an lnferesf; This comment appears

in other case sfudles. 1+ was also noted Thaf'fhey have often encounlered '

slfuaTlons where The governmenf speciflcallons and The tests dop'+ maTch
or 1he speclflcaflons and the acTual use of the producT do nof maTch
One comes away ‘with the lmpress;on fhere may be a serlous governmenT

procuremenf problem, i.e., malnlalnlng fhe procedure whlle forgefflng

'._fhe purpose.

S 1GNIF 1CANT EVENTS AND KEY FACTORS
There are fwo fundamental lssues and Three slgnlflcanl events in

The company s hlslory. The first issue is the failure of the company To

.ﬂqevelop any commercial products. The company sfroggled wlfh this fssue

_from'lls'very-beglnnlng and would appear fo have giVen up on The idea at.

fhe presenf time. The second Issue Is The company 's success In flndlng

a place in The pulsed hlgh power energy field. Thls was one of the |

_+echnologles The founders broughl to The company, and The company has been

a leader In exfending The sfafemof 1he~ar+. p. - |

 The fhree slgnlflcanl evenTs include | rlref ﬁfheepubllc olferlng
of Their s?ock followed by a drop n governmenf sponsored research and
their ablllfy to cope wllh +h|s problem Flnally, The sale of the c0mpany
and Thelr successful relalionshlp wlfh fhelr new parenf.

Thls company has also, lndlrecfly, been running its own economlc

: developmenf program. There are currenfly flve companles operallng ln fhe _

immedrafe areas fhaf are Technolog:cal spln—offs of this company All.
flve are apparenfly operallng af a proflf and produclng producfs for the

commercial or governmental markets.
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_andijnfo eafIy:1975. _Once the company went. through thefr tnitial drop,

andL}ook_a-hard look at +helr:dpéraf]on, laid off the ﬁecessary people -
and Hivesfed themsalves of fheir subsidiaries and wrote down the ‘losses,
they found fhéy'were in a secure flnancial ppsiffon., They were stilti

benefifing from fheif strong caéh}pos{fion as a result of their stock.

isa[é} éng-in 1973-74, they were able to operate at a profitable level.
In fécT,'once a full evaluation was completfed of the 1972 period; they

'reallied The parenf R & D éompany had besn profitable, but the subsidiaries

had dragged “them info. The red. .

Durlng the. perIod 1973 74-75, the members: of The board of direcfcrs
had been searching for a way to &tabitize the company. -The board was
anxipus té_find-a sifuéfion'fhat wquld-give the company a broader based

marké+ ahd_sfrengThehafhe management. in AugusT,-4975,.1he company was

'-'soidf+o.ano+heﬁ research based organization In the Northwest. This merger,

which on the surface did not seem to make sense, has_been'very-successfui.
The company has continued its profitable operations with Ii+tle Interference

from the new parent, and -both pérfners_aphear 1o .be pleaéed with the

-résu}+ihg.qrganiza+idn;

At the present time, the company's ‘sales aré_dlvided_befween direct

90vernméh+ (70 percent], Indlrecf‘QOVernmen+'(20.per¢enT),'and forefgn-(lO-
| percent}. The company Is almost Tofaily.!n the reseéfch and development

_ business with-the one proviso that almost half of all of their contracts

résdif inﬂsome type of hardware,..A-major fraction (50-60 percent) of

'+heir-bu51ﬁess involves R & D of pﬁlsed,high'vol?agelenergy=sourcesé;

_ FINANC!AL HISTORY

The conpany started In 1962 with a little over $4oo 000. A-émall

amounf came from The Technical founders, $150 000 was equify caplTal

.and abouf $250,000 came from (oans. BeTween 1964 and 1970, sales and
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CASE #12

COMPANY DEVELOPMENT AND TECHNOLOGICAL HISTORY: -

E.This_company was ‘formed on Jduly 1, 1962, by three Ph.D. physicists

from a major government sponsored research laboratory and venture capitalist.

‘The initial venture caplital was composed of small pmounTS‘from each of the

physicists, $150,000 in equity capital and approxlmafely $250,000 in loans.

The company was formed to ?ake'advanfage of The'fecﬁnical knowledge gained

1n the founders' work ipinuclear research. The fophders felt their
knowledge*had-value In-and of itself; buf they also had over fifty
possible products they felT~couId be'developed utillizing the Techndlogy'
developed in their research.

-In order to keep the company on a sOIld footlpg, however, the

founders immediately sTarfed Iooklng for R & D contracts. They did pot

have long +o wait, wufhln three months they had Thelr first R & D conTracT.

By 1963 The end of the firs+ year of operaflon, The company had sales

~of $300, OOO WIlh 20 employees and was operaflng profllably.

in fhe Tlme befween 1964 and 1970, sales and proflfs increased

.rapudly reachlng a level of $18 mull:on in 1970 wlfh over 600 employees

This period also saw @ number of efforfs aT dlverslfaca?lon.

ln 1967 The ~company acqulred The righls To a very small company
+ha1 produced a Iine of elec+ro—oplica| radlomeTers and was also

developing a programmable desk top calculalor._ The initlal acqu15|Tion

was really a shell The ldeas were lhere, buT II++le else. The company

evenfually puf over $3 mllllon info 1h|s venlure. lnnTially, +he

-operaflon was allowed +o funcflon lndependenTIy of rhe company, buT in

1969, the acquisition was broughf into the corporafe sTrucfure as a
sub5|dlary. In 1971, this acquisition was sold to a maJor U.S. supplier
of electronic test equipment.

ln'1968, the company entered into an agreement o exchange stock

—
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FINANCIAL HLSTORY _ :

The tnitlal financing of $300,000 came through a public offering fo
7250:indivIdUals."ance +hso, the company's'growfh'haé'beeh financed
aimoéf +ofally:+hrough retained earnings. There have not been any
addifiopéiﬁeduifﬁ offerings, and peak cash flow réoufremen?s have been

financed through short-term loans.

SALES AND EMPLOYMENT HISTORY

‘% DIRECT ~ % INDIRECT ~~ TOTAU'
YEAR  SALES  GOVERNMENT GOVERNMENT  EMPLOYMENT
1961 $° 70,000 85 | 15 g
1974 $1,500,000 60 B R T

1979 $2,500,000 - 50 10 50

GOVERNMENT INVOLVEMENT

An imporfan+ epssode in the company s hisfory occurred during The

problems associafed with +he C5A conTrac#. Basncally, the prime confrac#or-

had~§ér}ou§iy underpriced the final product. The effect of this under-
Pricfhg Haoka'rfpp!o éffeoT on the sublcbnfraoforsé 1n this case, the
company |ost $300,000 on thelr pér?_of'fhe éOnfracr. Evenu+a11y, a
procéss wap established for the cohfrécfors'aépoCiaféd'wffﬁ fhe C5A to
recover their fooéeéti“This"oompéoy coMpiféd w}+h‘+he'requiremehfs,'
filed the necessary édpporfipéwdochmehfs,Land submitted their claim.

Unforfuna?ely, They were The first contractor +o flle a claim, In'*he

view of +he founder, This was fhe reason *he claum was turned down. The

people reV|ew1ng Thelr ctalm knew there would be a rumber of contractors

filing claims, including the prime contractor, and they did not want to

set any_precedenfs over $300,000. Fortunateiy tor the company, they-had

other proflrable contracts at the time, and This was a major annoyance
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the users of the corrective lenses could be clear{yliden?ifléd, the
a+¢if§des of pegpié who'confrolred access fo the market were not
undérsfood;. Th}élis a Typfcai case of belleving 1t the technology works,
the preduct will automatically be successful, Thig faliure mUsT ha@é

had a tremendous psychological impact on the compapy's founder. Eshécially

sfnce he had spent mény years perfecting the fechnbloéy'éven'before the

_bus!ness started.,

' The other major.experience ﬁas been assaciafea with the initial
contract +o produce ienses for the fnsfanf camera,” and then the discovery
that' there would be no more orders for an”éxfended;périod of time, due to
an oversupply. " Throﬁghouf all of these events, the underlying strength

of the company and [+ strong initial financial backing has allowed the

-cohpény'fo remain in business. The company is currently financially -

sound and opérating in a profitable and conservative manner.’

R
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camera made a d!scovery.‘ They had made a gross ebror in thelr .estimation

of fhéir heed for lenses. As a result, they had an glghfeen_monfh_Subply
‘on hand. 1975 was a year In which the company reéeived no orders for , .
caméra Iensés)ﬁbuT_sTI|l managed to make a pr-ofii'.= Iﬁ 1976, the company o
hired a new management féam and the company beganETO.fake on new dimensions.
| Under the new management, the company has divided its business along

fhrgg&bgsfc lines. The company and the founder aEe_s+iII in The R&D
med}cal_bqsfhess, attempting to develop ophfhaimfd Instruments. They have
'devéioped a_sfrqng.sub-con?racfor position In the solar field, and their L
prﬁpriefary lines represent a variety of.produc?s-*rom big screen
Telévision to a.variety of lenses foclfhg auto and. direct consumer

markets.

FINANCIAL HISTORY |
"fThe'Eompany raised $1.7 miliion at the time of i%é:fdhhdihg Througﬁr_
a Ilmifed'sfoék offéring fhéf‘Was hatidled by a well.known bkokerage firm.

_ Aimo$+.$600;0004ﬁas spent in the unsuccessful attempt to enter the eye. | _ L
" lens market and the flrst years of operation were at a loss. When the ' -
camera léns!aﬁpfiééTiQH was dlscovered, deéVér; the picture improved
dras+f¢é1ly.' If recent yééfs,'affer_a new méhégeménf team was hired in

1976, the company experienced only one of qperafioﬁ without méking‘é
profit. ‘Aside from the Initial sfoék'offering; Thé Eémpany has operated
almost eh?fbely on retalned eafhfﬁgs.: The'curreh+§deb+ sfrucfure'bf _ -

| appr&ximaféiy $200,000 Is covered by IeaseiaéréngeMéhTs'fbr cépifaf - | L

equipment.
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they took their mil-spec products and put them in their general product

catalog. According to the company, the GSA has cdnTinued.To.buy their

product at approximately the same rate, and the company has increased its .

profl?_margln per sale by avoiding the paperwork assoclated with the

previous contract,

_ SIGNIFICANT EVENTS AND KEY FAGCTORS

This ‘company has been primarily oriented to filling a perceived
need in a market rather than developing a market. Their Initiat product was
designed to fit into a need In the space program. The company did not

take adequate precautions to protect its assets, or to position itself

in another mafkef in case the space program fotded} The cycle was
repeated In Thé”felecommunlcéffohs field, ahd the computer business. -The

-~ problems with the computer business were compounded'by the high risk .

naTure of Its entry Into a market where they knew +hey.had.an,inadeqdafe

'finahcial'base. - In the end, the company went back to its basic breéd'-

and butter product and have prospered.

i
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~ COMPANY DEVELOPMENT. AND TECHNOLOGICAL HISTORY

In 1963, this company was fbrmed,by'a foreignfna$[onal'To.supply‘-
prbdu;+s to the space program. After some moderafe success, the space
prbgram wWas downgraded in 1967, and the firm was In serious financial
dlfflculfy. Unforfdna?ely, there were some other problems relating to
the féunder and his managehen? of the company. As;a result, The.founder
teft the country. In 1968, a new president Qas apboinfed and the company
began to enter some new fietds. In 1969, the company'merged with another
cash short firm that had a product in the emerging telecommunications

field. This proved to be a growing field and the company began to prosper

once again. During this period, fhey were able to attract additional

operating capital by privately placing converTibieiissues of stock.

By.lafe 1971, the éombany, convinced of the growth potential in
the computer industry, made -a decislicon to enter the computer main frame
business. The basic decision was to use the profits from their operations
in *he'felecommunica+ions busiﬁess +o finance fhisznew venture. Eventualiy,

the company intended to bring the new computer product to the point that

would support a public offering to raise the funds necessary for a long

term program.

_'This.program failed for a number of reasons. The 1972-73 receésién
.fhé? hit +he elecfronlcs business found this compény desperaTely short
of césh. The compéﬁy ménagemenf had geared up for a crash effort to
enter the computer business and when sales dropped in the telecommunications
busﬁness, there was no way to avoid Chapter 11 proceedings, which they
entered in early 1974,

By Oéfobeb of 1975, the éompany was out of Chépfer 11 with a ne@

managemenf. The company dropped all plans‘for The.ﬁompufer.businesé and

has concentrated on the telecommunications business, with one new product

"line.added (also In the telecommunications buslness) in the last five years.
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sponsored research. However, the research envlrodmenf cerfajnly
cenfribufed to The’foundeﬁs_ablllfy to deye!op_the‘broducf.

AT e eriffeai.?ime in The company's development, it was able to
secure additional capital through the saig §+,5+o¢k to én‘SBIC. Al though
other sources ef_ceptfal were abailab{e_fo the eomeany, the SBIC_offered
the beef.fermsg

in the medical areafftheﬁcompany deals w}fh_fhe Food and Drug
ﬂdminfsfref{on_and has found the FDA regd{afiode fér the introduction
-of'proddcfs_perficularli onerous. It feels the FDA unnecessarily
res+ricfswjhe_edfrylef ney‘jeehnqlogy_and‘lpnqvefien in fhedmedjcel
field. These resir}efions place an additional financial burden on the
smal |l manufacturer, and increase_fhe eest=ef medieegrpredueis to the

consumer once ‘they have been introduced.

SIGNIF[CA&T EVENTS AND KEY FACTORS
From‘jTijneepfien};tﬁiSHEOmpanyﬁﬁee‘been characferized:by
extremes. The initial commercial application for a relatively well
known scienfiffq curiosify was an'unqualified success. The cdmpanfie'
fajlure to geln pafenf.profec+ion, failure to con*ral'fﬁeir”maHUfeCTuring
costs, and initial refusal'fo sell to the OEM markeT jusf'abou+*finished
off the company after two years of operation. On The oTher hand, in the
face of adversffy,_fhe company furned beck to their basic Technology and
developed Improved eroducfs, wlfh profecflon., Thrs renorlenfafion_
aTTracTed the addi?nonal capital needed To keep The ‘company in operaf[on.ﬁ
The company also deve!oped a basic marketing sfraTegy ThaT diversified
fhelr produc+ [ine enough To enTer fhree dis+1ncT producT areas; the orlginal

consumer marke+ The new medlcal markef, and fhe prevaously shunned OEM

- market. In order To puT This market sTrafegy lnTo opera?uon, the company

merged with two other companles. The_iﬂ;TJe} merger was not totally

successful because the merged companies failed to realize the humidity
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To come out of Chapier ii wifhin six monihs (January, 1976) wifh new
managemenf. During 1976 +he company did exiensive work fo commerclalize
its ‘many new Technological developmenfs, reJuvenaTe dormanT markeis, and

improve The efficiency of iTs manufac?urlng operafions. During This E

period even Though The company was chronically shorf of cash, it invesTed
‘ heavily ln capifal equipmenf fn Juiy of 1976 ii aiso formed a JOlni

ven+ure wifh iTs European dlsTribuTor To markei The company s produc?s in

Europe, The Middle Easf and Africa. Many of iis producfs are now

_manufacrured in Europe using OEM componenis supplied by. “the pareni. |

The company had earlier defermined To concenTra?e ifs efforis lnio

' Three major areas OEM supplles, medlcal producTs, commercial producfs

for adver+i5|ng and finished producis for mass merchandislng | In order .
to foilow fhis line for iheir producfs, The company acfively began To seek
acquisiflons +ha+ would help in achieving +he desired resulTs. By July

of 1977 The company had successfully compieTed The merger of Thelr

company wiih Two orher companles.' The resulfing en*lfy (wiTh a new

_name) provlded The necessary breadih of producf iine and Technology to

successfully compefe in The desnred markefs.

iniflally, each of The Three subsidiarées conilnued To operaTe in

Its field of sfrengfh and +heir combined operaflons were aTTracTive enough
to bring in addiflonal venfure caplfal ) However, by 1979 li was clear a

'consolidaTion was necessary and a new slTe in California was chosen for

fhe combined operafions.

Af ?he presenf Time,.fhe company 5 saies in The U S. amouni ?o
$2 milllon, wiih an addiTional non-consolidafed $i miliion from Their.
European openaiions.: These sales are splii roughiy in Th#rds beTween OEM

medical-and\consumer sales,
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had'mahy_more_applicafions than their original,prédycf, and thus, broader

markefs.a?The company now has many different products. . .

. The second. factor [n.the company‘srdeveIOpmehT was the restructuring

of its management as a condition of Its second_round_of'funding.. A major

problem with many.high Technglogy_firmsljs that founders who are good
Technologlsfg buT_poof managérs pren_reTain éonfro!fover the company;
fq the company's‘finénciaf_dgfrimen?. Although Thgmresfrucfﬁrlng was
nof=pfeasant fqrvfhe_qunders, it:puT The company pnssyre bgs}ngss and

mahagemén? footing.

N
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~industry... When.the ban on cyclamates decimated this market, the original

funding was sufficient to support continued product development. In -
1970, ‘however; the founders had to seek.additional financing. They-

secured.SSOO;OOO from a midwest venture capltal firm. The terms of the

_ agreemenf-Jnc1ubed~equlfy in'?he'compahy; and consideérable control ‘ovér

 the company's management.

Since the initial ‘venture capital investments, thé company has
operated.ion debt financing through the commerclal“banks;-wlfﬁ'guaranfeés‘

by the mﬂdwesf:Qenfure capital company. The company ‘has - always been in

a cash' poor..position, and anticipates the new high ‘interest rates will .~
‘create many-hew problems for. the company. Even with the continuing cash -
shortage; the company has. actively attempted to increase its product I'ine,

~ both Internal ly and: through acquisitions. Ih 1973, the éompany'acquired

a smalIg's?ruggfing’company,Tha? made pH instruments. This acquisition

- was accomplished‘wifh-a“!I?TJe cash, some stock, and a performance

- contract with: the owner. -in.1977, the company ' had the opportunity to

écquire a.produéf‘line‘from a major manufacturer. This'acquisition for

a product :|ine of self-cleaning:instruments was_accompllshedtwifh.cashr

borrowed from the bank. The company is still paying on this bank loan. -

In 1978, ‘another ‘¢ompany was acquired to obtain righfs fo1fheit product

Iine of probe-type magnetic flow meters.  This. last purchase was for some -

cash, some stock; and a royalty agreement. -

'SALES AND EMPLOYMENT H{STORY

% DIRECT % INDIRECT = TOTAL

YEAR - SALES ~  GOVERNMENT .  GOVERNMENT ~ EMPLOYMENT
1972 8 0 0 o 2

1980 $5,000,000 5 5 . e
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CASE #7

COMPANY :DEVELOPMENT AND TECHNOLOGICAL HISTORY =

This company was organized by two individuals doing advanced optical

" research work for a major U.S. elecfron]cstfirm.

One ‘of ‘the individuals ‘learred of the need for an optical quality

control device in the grading, and quality control of tree fruits in
- the California canning industry. At the time this gradling and quaff+y -

“control function was being done manually and visually by college students

employed. for the canning séason. The MahUal grading of tree frults had

all of the.inconslstencies of any process Invoiving human efforts, but

aiso hadﬁa=deeper3probfem*{n'fhaf'fhe7farmers were'beié for fheif‘crops

on +he'basls of this grading. Obviously, If the farmer did not get Top o

dollar then he-would complain about the grading.
. With this problem in mind, the two founders organized a compény in"

1967 with $150,000 In venture capital collected from relatives and friends.

"The purpose of the company was to develop an optical and mechaﬁ}celugredihg'

system for tree fruits. The initial target was To,be the cling peach

canning process. The parTners dad develop a produc? to perform these .

funcT!ons. Unforfunafely, fhe cyclamafe ban hiT the canning Indus?ry ~about .

the same fime The produc? was snfroduced The_cyclamefe_ban had a

devasfafing financial impacf on the canning industry, and the canning }
Industry became much more concerned wlfh financial survival than new -

' fechnoiogtcal lnnovaflon._

Following The collapse of Thelr origlnal markeT The Two founders

confinued R&D on fhelr producf. In 1970, |+ became necessary for The

two founders to find additional funding. After a fong search, the partners

found a midwesf_venfure caplfai firm willing to Invest $500,000. One of

‘the conditions of the agreement was & revision of the company's management.

The venture capital firm hired a west coast management consultant to act

------
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Tﬁé'companyfs current business s approximately 25 péECenT government
contract, 10 percent indirect government contract procurement, and the
rest is*To the OEM'market. The company has, af‘yériods‘fiméé; been the
necipienf'of gOvérnmen+ R & D contracts, but these contracts have hever
fesul*ed'in a product. In'some cases, they: have develdped an idea to |

the point of developing detailed manufacturing manuals for the production

~of a product, but have gone'né further.

The company does not consider patents ImpoFtant in this businéés.--
They rely*bn-fheir enginéerihg and marketing ability to remaln profitable.
Even fhough'fhe company could be classified as a small business, they
have no knowledge of experience with the so=cal led small business set-
asides.- They Cbmpe$e'direcfly with major compan?és tn the field.
_Technologyfis.generaiiy'inffoduced”fﬁ this company through their
field englneers. - The InTéragTIdn-of'The'cbmpany's field engineers. and

app!ication engineers with their customers is considered to be the prime

- source of technology.’

.FINANC!AL HISTORY

The company s original financlng was $300, 000 of privaTe venfure

- capifal. in 1969 fhey received an addiTIonaI $200 000 in prlvafe venTure

‘capital to increase fhe's!;e of thelr planT_and to buy_equipmenf.

SALES AND EMPLOYMENT HISTORY . -

. % DIRECT % INDIRECT  TOTAL

YEAR ©  SALES - GOVERNMENT'  GOVERNMENT EMPLOYMENT -
1970 $1,000,000 35 0 26

1979 $8,000,000 30 10 180
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of prosperity in the engineering business.’

A final $8etor ‘in the company's success is the maintenance of

close ties with the academic and Industrial communities. In order to

keep up with the rapidly Shanging technology in this field the company

relies on its own-sfaff capability, and sTayihg clqse to +he'ya?ious

‘ professional societies and industry publicafions} 'Wﬁenthey encounter

an area in which they feel the need for aséisfancel'They rely on consultants.

As a general rule, the consultants they hire are from a local nationally

" known university, generally faculty members. By providing these opportunities

to the facilty, they haVéuhanaged to gain considerable ihéighfs”info

the capabilities of the graduating students. ‘This university happens

to be ¥he primary source for the company's young employees.
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The company also recognlzes ln fpeir reftationship wiTn the governmenT
the sale or licensrng of a governmenlal agency to use their sofTware
does not preclude That agency from sharlng the Technology wnTh other

agencies under the lnler—governmenlal services act.

The company will quickly point cut the inconsistancies ln deai Ing
wlfh the Federal governmenf As an examp[e, the DOD allows bid
preparaf:on cosls, The DOE does nof Under mosf governmenfal contracts,

Interest Fosls on borrowed money are not an allowable expense. The

mTheory belng paymen? is recelved 50 promplly, there is no need for | ff
~borrowing. To this, the company points out numerous delays, specif;cally
'@né experience in which they waited for .payment and when it was finally

ready for the governmenl to print the check, the government computer

. brcke down. “There was an additicnal three month 'delay in printing the
check. In the company's opinion, the only segment of goyernmen?_ _ - ?Q
that doeé pay promptly and has consistantly done so ie The.bOD.. On.. | |
the other hand, they feel the EPA is so bad, they will:nbglonger do
business'wlfh them. To fur+ner round out and quallfy Thié'problem,llhe
company points out that the maximum permiSseble proflf lhey are able | gr?
to negofiale on a governMenf oonlrecl'ls;8 percert. ' If you subtract 2 | o

percent for bid preparafion and 2 percent for the cost of money, and if

there are no problems and you do receive payment promptly, you might

‘make 4 percenT on +he confracT.

Anolher problem s&ghled by The company has To do wnTh |nfernal ”
governmenf oommunloallons This company |s in The servlce bu5|ness. - .._ B rﬁ:
As a resulT The:r oraenfalton is fo help +he cuslomer On several
- occasuons, lhey have encounlered snTuaTuons where The orlginal confracf. ' _gfl

" was not adequafe to solve the assigned problem. in worklng walh the

governmental customer, it has been decided to do some additional work, C
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© CASE #5

COMPANY DEVELOPMENT AND TECHNOLOGICAL HISTORY

"7 This company, a compufer based englneering services firm, was
fdrmed in 1968. The founders were all employees of a major research
_prganizéf!on, ahd had recognized the need to translate cufrenf engfﬁé;}lng
data into'a form consistent with modern computer TeChﬁdfoé?ﬁ" At this

point in'time, it had become apparent to the founders that digital

- technology was, and would continue to be, far supérior to the more

convenient analdg technology then being used by The.engihéeffhg commuﬁf?y:.

The company as i+ waé”origiha!}Y"fbrméd'Was based oh the conversion of
engineering problems so as to be soluble on digitally based computers.

The fhree founders, one an analytical engineer, one a Ph.D.

 electrical engineer, and the last, a mathematical anatyst, convinced a

focally based accouh?ing firm to spohsdr'fheir initial activities.
As a result, an agreement was reached in which Thei?_acfivifies_woujd;

form a new management services division of the accounting firm. From -

' fhe'Vepy pégfnnjng, the accounting firm understood that if the venture

was successful, the three Individuals would eventually leave to form

thelr own company. The concept and the service were jmmediately

successful. As aresult, within ope year, the three founders had

' incorporafedaand,eéfabliShed_Thejr‘qwanysiness

FINANCIAL 11 STORY

in“setting up their 6Wn16ﬁ$ihe$s;:+he'péaneféiTOBKKThe bﬁgbing
péff 6?f+héibréVioﬂétménéQeménf_sérVices'Operéffbns;.an&'iﬁ fefurn.gaVe
the accognfing firm a note for $240,000. In addition, they séid‘$50,050
in stock on a private basis and disTrlﬁuTed a timited number of shares
és foundérs_fees, e+¢.

Due fo fhe-profifab!e nature of the éompany's operations, Tﬁe.

founders have not been in the position of having to sell additional
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- CASE #4

COMPANY DEVELOPMENT AND TECHNOLOG{CAL HISTORY
The company was founded In 1965 by scientists from a hnlvers!Ty

cyclotron lab, who perceived a need for cyclotron units far smaller than

‘those currently being bullt. These scientists had identifled several

medical and Industrial uses for smallér cyclotrons, which they felt the
country's major nuclear research organizations had'complefely ignored In
their pursuit of ever larger cyglofrons.

Unfortunately for the company, the market they Had orlginally |
envisioned never maTeriéIlzed. As a result, the company struggled alone,
HriTing off the accumulated deficlit in 1972 (reducing the book vétue of

the company). This process was repeated in 1976 with one major difference,

.Z_The company had made a profit from its operafions for the first time In

1975. With the refinement of its technology, enhanced by acquisltion of
a subsidiary producing neutron tubes, and the broadening of its markets,

the company has shown steady growth in sales and employment since 1976.

'FINANCIAL HISTORY

The company's original financing was $1 million raised'in a public

. stock offerlng_fhe'founders'made through a public brokerége house. During

the company's first ten years, the company's additionai financiﬁg consisted

of an issue of subordinated ho+es which were later converted into sfbék

- and a private placement of $200,000 in stock.

 The company has also employed some debt financing inctUding a

$1 million toan for prodUcT development from the Bank of America.:
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responsible contractors; the others having gone out of business.

This situation’also exists in the operation of faclilities atter they

are complefed. As & result, the Firm'is wimhdrawihg from'fhfs'Type'
of buainess; |

| The company feels to aflarge degree the R & D work fhey have
performed for the governmenf”nas not been effective. The'wonk Hés'"'
advanced The state of knowledge in specific areas, bu? The Jmpacf nas
been re!a*iveiy smaIF because the research was not almed aT real world'
problems. They spec1frcal|y menfloned ?he money and T|me spent on _
activated carbon as a fil?ering agent, and yet noT.one plan% operafing

in the U.S. is using thé process.

SE GNI1FICANT EVENTS AND KEY FACTORS
‘The two key faCTOrS In The company's success have been its ab:lu?y

to raise significant amounts of venture capital and‘The'anfral concepT

of using existing +echno|ogy-fo build a systematic pfobfemésoIVing'

approach.

| WhiEeIThe‘company was, and is, oriented to provfding\a éecvice"
that is manda+ed by governmenf policy, the company has a!so come Yo
recognize The prof|+ poTenT|ai in governmenfal bUSIneSS is very smal!
and has ceased to provlde some services In the mun:C|pal secTor

The company a|so recognlzes The need for conTnnunng research

" Not on!y do They enc0urage this Type of acTsv:Ty in Thelr d|v15|ons,
but They ac+|vely recruaT +o |mprove Technology In specuf:c cases,_
“The company has made acqu15|+|ons To achteve 3 p051?|on based on an

_ improved fechnofogy, or more compiefe producf Iine...'

The company also recognizes and Is apparenfly willing to fund

research and product developmenf even though they admlm i? takes oh average
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CASE #3

COMPANY DEVELOPMENT AND TECHNOLOG[CAL HISTORY N

The company was founded In 1969 by a successful venfure caplTal?sT
who saw greaT commercna! po*enfial in a sysTemaf!c applicaflon of
existing technologies to the treatment of waste water.

The first action of the new firm was to buy a division of-a'“*'

major U.S. firm. This company made process equipment for the conftnuous_

operafions of varlous industries--pulp, paper-and- m|n|ng. “The company‘
_s*ar?ed in The:produCT,bUStness and continues to be in that business
today. This business has formed the basis for the company's operations
fn waste water freatment. Whenever pbssible; the solution to waéTe""
water treatment is incorporated in the use of the firm's process -
eqﬁipmehf, énd in many~casé5'is-inciuded in the process itfself.

AT the present time, it is estimated 75 percent of the company's -

divisions carry on some form of R & D with .less than 10 percent of

this effort financed through governhenT grants. The .company only has

ten or fif+een conTracTs directly with the federal governmenf, and

These have-been mostly in the mining field. - On the other ‘hand, the

 majority of the icompany's business is directly reléfed to féderal -

'poliéy and to 2 large extent financed by ‘federal grants.,: The company
has also begun to sell their operational expériende on a "turn key"

basis.

FINANCIAL HISTORY

"THe founder had three other successful enterprises and therefore
did not face the normal financing problems assocliated with business '

start-ups. The founder raised $37 million to start the new venture.

~ Of the initial fnvesfmenf, $4 million was conTribuTed by an aercspace

~firm that had been invoived with waste wafér'problems for some time.
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_ FINANCIAL HISTORY

. The company's initial" fundlng of $75 000 came equally from Two

private tnvesfors and the unlversify, in exchange for sTock.

In 1975, The company sold an addiTnonaI $150 OOO in sfock To _

a+Ta|n some Iqu|d|+y for The Ianta! |nvesfors Thts is The onIy

other equlfy money in fhe company WITh fhls smalf equ:fy base, it

is noT surpri5|ng The company has developed The managemen? pos?ure

of requlrlng ou+snde funancing of its R & D efforfs, buf does

‘consider Them a dsrecf re|mburseable expense To some ex+enT The

company has rece:ved R& D funds from prlvafe foundafions buf more

typically they are governmenf sponsored.

SALES AND.EMPLOYﬂENT-HISTORY

4 DIRECT 4 INDIRECT  TOTAL

YEAR,  .SALES  ~  GOVERNMENT - GOVERNMENT - . EMPLOYMENT

1972 5 sgs,dop 100 - 0 32
1973 $1,308,000- S0 0 AT

1979 $8,324,000 60 5 - 200

GOVERNMENT INVOLVEMENT
This company woui f d no+ have been s?arTed, nor would 1t conTlnue

to operafe_WJThouT governmenT involvement. The Lnlfia[ research was

sponsored to a farge-degree_eifher direc?ly or Indirecfly'by government

| granfs;  Currenf research is Iargeiy governmenf.funded;.and the products -

are sold in governmenT suppor?ed markets.

o The producfs being developed and soid are Targefed at The naTnon 5

hand icapped cif!zens.. szls_d!ffbcutf To-lmaglne'+hhs much rasearch

and development taking place without government support. While a

number of the developments have some commercial application, this +ype:'

pf an organizaflon, focused on. the needs of the handicapped, would not
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© GOVERNMENT INVOLVEMENT

The company. foqnd initial success in gaining government R & D funding " _ﬂq
in Three or four.agencles, and has not attempted to gain fuﬁds from any »
éfher agencles or sources.

_ The company was founded on the basis of government sponsored R & D,

and within three vears had found the short comings of this total dependence.

The'éompany alsofprovides an opportunity to visualize the advantages of a
prodycf or{enfedﬂcqmpany over one relying solely on research.. - - | _ -

. js apparen+ from this case study, the divers!flcaffon of fered
by produCTWdevelopmenf has many édvanfages to a sma!f company, even : o

-when the product market is indirectly government supported. One of the

more subtle fssues'in_this case related to The.company‘s‘dlfficulfy_in

| deve|oping a'mérket for jfé products. . This problem may be directly . -
réfa+ed +q the company's very |imited expgr!ence in marketing its R & D
capability; i.e., they have not attempted to devefOpjnew Sources.for R&D
cénfracfs after their initial success.. The parallel in Tﬁe.producf,

_ area_is,fhe_jpffodqction Of_fheir initiai.prdducf,in 1974, and the five .

year lag until 1979, when they_began.fc sel} into the automotive OEM _ —

market. - In short, it is difficult to assign a reason to their business
problems (research dr_#ommércial).wiThout-firsT'Iokang at fhéir-possib!e

dlffié!eﬁc!es tn marketing their technologies to elither the public or

private sector.

- SIGNIFICANT EVENTS AND KEY FACTORS

'The'companijould'not be infbuéfpgSé today without the original

government sponsored R & D contract. _However, the dependence proved
to be a double-edged sword, and almost caused the company to go out - . R

of business four years after its founding.
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Based on their initial success In the gas analyzer product area, the
company'affempfed.fo-enler the auto emissloh‘markef-lh 1974. "Unfortunately,
this product did not gain wide acceptance until The'1979~80hperiod, when

the company began to sell their product to the automotive OEM market for

Incorporation Tﬂ*O-largerfunfTS,'f- .

The two product lines reflect in many ways the character of the
founders Thaf.run them. The medical pumping technology has remained
largely a research ‘type organization, relying on R & D contracts with
only mlhor ef forts ‘toward ‘developing ‘a commerclal appiication. ~This -
division has relled on In-house technology ahd”lfe'growfh has been slow.

| The gas specfromefer'buslness.haS'been morehaggresslyélln developing

speclfic products with commercial potential., In this case, the division

has relied heavily on specific recruiting ef?orfs‘fO'speed up the growth

of technology. Growth .in this division has been spectacufar in the last

few years, after a slow start.

'FlNANClAL HISTORY

The company s lanlaI flnanC|ag was $250 000 ln prlvafe equlfy
funds. !n 1972 There was a change In +he equlfy posl?ion of The company
that reflecfed a deslre on fhe parT of The orlglnal lnvesfors To achleve

some degree of IIQUldlfy rafher Than a3 signlflcanf change of ownership

This TransacTion, neverfheless, resulfed ln anofher $250 000 of new

equity monles
By 1976 the company s comb:ned sales had reached The $1 mllilon B
Ievel and +he orlglnal lnvesfors were called upon +o puT in an addlflonal

$100, 000 in equlfy money. TheSe funds were used To help cover The cash

flow needs of The company.

In 1979, the company's sales had reached The $2 million level and

+he original investors were once agaln called on for an additional $200,000
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4.4 ANALYSIS OF THE RESULTS

Most of the numerical information Qﬁich Iénf.ifseif To'fasﬁlaflon
appears in.+he Tables. A discussion of ‘the major findings including’
some more subjeéfive and tess quantiflable results, as well as conclusions
about the orlginal hypotheses of this study appear in"Sechdﬁ.Zf Discussions
were held'émqng the principal interviewers o exchange perceptions about

the information obtained and other less tangible factors, and'fo'see'

" whether lsolafed anecdotal information had more general Sighificahcé”'

AlThough the nature of a set of case sTud!es implles I!m|+ed, individuallzed

'Informafion, the analysls performed was almed a? prov:dlng an overv!ew

of rhe company histories. The goal was to identify some of The facfors

most crifical to success, as well as ways in which changes |n governmenf

.pollcy could encourage +he formafion and growfh of These companies.
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year of founding - - djvldedainfo‘Threé*genéral eras,

post World War .1} to Sputnik (1957),

Sputnik to late 1960's, and from
- late 1960's to present.
markets cdrrenfiy'served - included,cOmmercial,VQOVernmeﬁf

both general and'military, and

foreign. .
governmenf.R~& D,fendihg” e | ‘iIncluded both civiltian and mititary
~_agencies.* .
Type.of_eroducfe :'. == inciuded servlce,'propriefary“’

-product with patent protection,

specialty, consumer, industrial.,

: Very few founders refused io-parficipafe in the.study, although scheduling

dlfffculffes sometimes made 1T;necessary.fo*eliminafe_a company.

4. 2 INTERVIEN HiTH FOUNDER

In*erviews were generally conducfed by Teams of Two people whlch

' provided several usefu! advanfages and safeguards. Mos* inTervuews Iasfed

one To two hours. One person dlrec*ed fhe discuss:on To The mosf sallenf o

poinfs, concenfrafed on follow on quesfions and made sure That all aspecfs

of concern were covered The ofher acfed as observer and recorder SO Thaf

. when the In?erview was concluded aIl imporfanf informaflon was ready .

for The nexf sfep In addifion, a more accurate inferpretaflon of what

was meanf is l!kely when Two people can compare impressions and facts

gafhered earller The person +o be unferv!ewed was senf a letter

explaining +he sfudy and ifs areas of interest. In many lnsfances, we
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'is done. Contract requirements and auditing procedures
"should be commensurate with the size of the contract.

~ An effective mechanism needs to be developed to provide

‘accurate assessments of thé probable impact of propesed ©

policy and . regulatory changes on small basiness.  Such
assessments should_lnclude possibie_secondary'effecfs and

recommendations to alleviate hardship.

Tax incentives for ‘investors to provide h:gh r:sk early -

” fundlng for small high Technology companies should be

increased H' is necessary 'ro make The rewards
suffuclenf to attract inves?ors away from ofher lower

rlsk high reward invesfmenfs such as real esTaTe.

_Mechanisms should be established for a founder or early

lnves+or +o sell out ?o anofher indivrdual or small
company - rafher Than to a Iarge public company wifhouf

disasferous fax consequences.




DU . NUMBER'OF TEAM - INDIVIDUAL -
CURRENT SALES " COMPANIES -  FOUNDERS - :  FOUNDERS
< § sMiilion 14 7. q
$6-20 Miftion 9. . 9. 0
$21-100 Miltlon 6 4 2

> $100 Miilion 4 3

33 % 23 10

“TABLE 5

~INDIVIDUAL OR TEAM FOUNDERS

ve -



Boston

; 'Mflwaﬁkeef" f

- San Francisco. -

FOUNDED.  ~

1946-1957 .
1956-1968 =

 1969-1978 o

©$100,000©  ~_ $1 Million

UNDER = - . to  : T to . OVER

$180,0000

3

. $1 Million $6 Milllon

$6 Million’

Based on

Cqae S 2

_ . TABLE 4 - |
* AMOUNT OF TOTAL INVESTMENT TO DATE -

those cOmpénIes where total was known or could be estimated

[24
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2.6 PERIOD OF FOUNDING VARIATIONS

The most obvious difference between the companies founded In various

periods was the use of~governmenf~R &‘D funds. Most of fhe companies_ oo

;founded before 1963 had a signiflcanT proportion of governmen+ sales in
their lnlflal period, -62 percent of them had government salee of a; |

least 80 percenT for the first year of sales. Of the cohpanies founded

In 1963 or tafer, on!y 25 percenT had governmenf saies of over 50 percenfw

,In the flrsf year.

oA R

In an exTraordlnary number of cases a unlversity played a major

20 UN1VERSITY INVOLVEMENT e
ﬁ'f = | ‘*
>

Fole In +he hlsfory of the company. There were a number of companies
s*arfed “to pursue the results of research done at universnfies, alThough
generally a sugniflcant amounf of developmenf work was STIII required. 4
- Offen, the ordginal research was performed under government grants. In
other cases, especially apparent at MIT, the university encouraged { 
- faculfy members to dozoufside consulfing work for indusfry. When The
consuifing work begins to mushroom, col leagues or sfudenfs are recru,'

NKHN““*O Jhelp and soon a company Is born.

.
s S

For companies irextramely advanced fechnologies a con?lnulng
' relafioaehip wifh the academIC'communify no+ oniy keeps The senior
sfaff lnformed of new research developmen*s, but halps The company

acquire +he mosf compefenf Technlcai personnei

2. B FINANCIAL RESOURCES

A Iarge number of the cases s*udied required several |n£uslons of .

capifal as They grew. ‘Most of +he'capl+al in the early years was +e
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2.5 GEOGRAPHIC VAR l“ATI'ONS

Several characferisfuc differences emerged beTween the fhree reglons.

The most sfrlking |s The roie of governmenf R & D confracfs")By_!ookfﬁﬁwe

i Table 3 Sources of Technology, if ls lmmediafely apparenf fhaf fhe .

vast majority of The BosTon area firms used Technology from universlfy

laboratories and developed wlth Eederal research and developmenf grants
_ e P o S 5 T
and confracfs. The companies in ?he San Franclsco area used some

Federa research money , buf only one from Wlsconsln did, and Tha+ was noT
for its lnllial producT There was evidence of general relucTance In The
Milwaukee area To use governmenT confracf funds. On The ofher hand |T was

the Mliwaukee area finns fhaf made use of SBA Ioan guaranfees and oTher

kinds of governmen+ asslsfance programs

In fhe Bosfon area,,several of fhe finns recelved some ofrfheir .
early financnng from The same venfure capifal firm.l Thls f:rm speclellzed
in providlng hlgh risk money to lnnovaflve high Technology companles |
that could pofenfielly make a significant confrlbufion to both society

'_and fhe economy. “One” fOunder specifically made reference to the
impor+ancefol'+h|s source of "paflenf money,"-an-lnvesror who;undersfood
_how long lT +akes To geT new fechnology To pay off."
~ On the o+her hand, fhe Milwaukee area companles ‘rarely made ‘use of
venlure capl*al sources ?o-flnance'fhelr buslness-growfh' 1t is not
clear whefher This source ls sumply not’ available generally, hot
'”.avallable for lnnovaflve companies, noT accepfable To the fonnders ‘or
'-our sample-was unrepresenfafuve. Sources of caplfal generally used
were founders and fhelr relaflves, bank Ioans, and, in some: cases, The

public marke?

N
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'with a preponderance of replys on the ‘cruclal side of the spectrum.

Hypothesis 4: Most of the cost of innovation occurs not in the

fni#lal.research-sfege, but .rather in the later phase of development,

manufacfurlng ahd markeTIng.

Mosf of. fhese firms have experienced greaf difflcuify going
from fheyresearchrs#age into the development, manufacturing and .
marketing stage. Six of the companies elther sub-confrac? fhelr

manufacfuring or simply avoid it alTogeTher, choosing fo do only

?fR & D AII of These flrms clfe cosfs as *he reason They chose

not to go into producfion.: Of The companles fha* now do Their"
own producfion, virTuaIIy ail cifed fhe crippling fransiflon
befween R & D and bringing a producf fo The markef A readlng of

'fhe individual cases makes fhe sifua?ion clearer, eSpeclain when

.you conslder fhaf Tlme means money

Hypofhests'S: - in_those instances where the goverhmenT-was=no? the

ultimate buyer of produc+s developed, government R & D contract

money alone was insufficient to accompiish successful commercial izatlon.

~This. was dlff!culf To ‘measure since money earned on one proJecf

o cou!d be used to fund ofher acfivifies for The company wlfhouf a

clear IdenTlflcafion of whaf happened Also oufsude capifal

frequenfly was used To deal wlfh cash flow problems. Neverfheless,

~one measure of financlal need is how much cap:fal was obfained.

4 ef +he 33 companles examined, 16 of These received capITaI
from fhe founder(s). - | | A

13 of the 33 used some form of venture capital at teast once.




2.4 EVALUATION OF WORKING HYPOTHESES

As part of the proposal for this reseérCh pf6jé¢¥,'sévéfaii

hypotheses were formulated. This section contains. a discussion of _7'

the extent to which each was confirmed or rejected by fhe,sfudy.

__Hypo*hesis 1: A iong ges?afion period is required befween the i,;

concepfion of an ldea and profi?able sales of a high fechnologz

inven?lon._: 
For The.companies where relevanf Informa?ion Is avallable,
“the hypo?hesis is strongly supported. The foljgwjng_are examp |l es
taken from the case studies: |
) "In 1965, iT:was-declded to fryifd pfoddce-é.+?a¢er1+6‘aflé#
_a:ﬁaéhjﬁe to make copies of édmpjek'+661§ ... However, it was
seVéral'years‘before\fﬁis’fracer”éés'adcépféd byilndﬁsfry."

'="The:foundef _;;-ha&*bégﬁf}odklhg”fbr'a good product Idea,

and in 1969, -s+ar+ed‘working'on'a Sbecsflé pFoduéf'lnﬁhis'béseméhfg;Q"

f+ Took over fhree years to perfecf “he Technology sufflclen*ly To a

begin real operaflon of the company."

“"While the company began to deveiop sdﬁé'méﬁkefgblé'lhéfruhén+;'

“ation within a'year of founding, many aspects of'fhé:ééhbaﬁiés'
permeation ‘and I'iquid chromatography took considerably fonger to
develop." | | .

“"Daspite fheléoMpénieélfréﬁeﬁdoUS’R &D ekpéndifures,"mahyio¥
the féﬁhders original deas (founded in 1946) ‘are just now coming

to fruition while others could remain In the research stage far -

e
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rejecfloh'cf the ‘new In faver cf.safér“knowd products or processes even —
where thé new products promise to be 100 percenf'bef%éf. in several
instances, companies have been forced to go abroad to gain acceptance
for products that wodld hade been of great benefit to the United States

E§%<il 2. 3 3 UNSOLIC!TED PROPOS&LS .__l o | '_:_ | ._' . _ _.- ;ﬁ
| The Imporfance of the governmenf‘s.w1||idgness.?o fund unsolicifed .
proposals was menfloned repea?edly. When companles come up wifh creafive
new so!u*!ons fo exlsfing problems, it is Through The funding of an | =

unsol icited proposal that these new ideas can be explored and fesfed

i | _ Several of the companies deyelqped significant new_ereas of

| technology useful bofhdfe.+he Qovernmehf_and:fo ;e¢;§+y }drodéhddeyernmenf
funding of unsolfc(fed prcpceals;‘eepecielly jh the iQSOis and early ?3
1960'5."The Techcical developmen+ generald; took seVeral'years and B : ‘fe
while resul+5 con?lnually fiowed ou* and were evaluafed *he projecfs . k‘
were funded with long-ferm resulfs as the goal. _' P - B
Unforfunafely, in recenf years This source of funding has almosf
comple'!'ely disappeared If fhe proposed r'-esearch does no1‘ it ln'ro a

well defined segmenf of the currenf research sfrafegy of a governmenf_ o C

-agency, no mechanism exists to permit ifs_funding, regardless oflﬁfs merit.
._Companies can survive by pccviding'incremenfal_infcrmaffon and devetepiﬁg
'fhe,appcepriefe }nsfrdmentaTion to mcde‘aigng en exisfing,-gcderdmenf.
| shpporfed fechnology. éuf %he.radfcally new weys of sofving.probieﬁe o o

are noT given a reascnable chance To prove Their validify. 'The currenf

climate, with its tight R & D budgeTs +ha? mus? be defended as misslon
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for awarding it, as we!llas the amount available, can change on a_momenfs_
nofice} _Abrupf changes fn government research,.fiscal and procurement

policies have posed severe problems for many of the companies in our study.

‘While cerfein vcl{dﬂjusfificaflons existed for +hese changes, They are

usually.oromulgafed wiThout consideraTIon of the probable effects, eifher
primary or secondary, on rhe small business secfor of fhe eeonomy._ jn

1965, the Mansfield Amendmen+ required fhaf Depar?menf of Defense funded d
R&D be mjssion oriented,.i.e,, focused on +ne VleTNam War efforf. D.O.Q.

suddeniy terminated all Iong-ferm research projec+s.' Many companies,__

“even those wifh excellenT performance records, tfaced wrenchlng readJus?menfs

or'bankrdpfcy-(see Case 1@1,.- . S

In fhe‘lcio 1960's, Congress reac?ed_fo.TheLdfsfurbances;onlmany_%
college campdsesrby cufting:beck funding_for unigersrfy reseorch,
espgcjaljy_equlpmenf.funds.,.§oyeral‘compan!es_in fhe_sfudy sold‘capjral
equipmenf‘prlmorLLy:?o:universify‘facj[jfles. dedenly fhey_hadeSQ
percen+ or'more of +helr sales vanish overnlghT in.our cases, The

forelgn research facll!tles kepT the companies from failing. buf fhere

are probably ofher companies that dld not survlve (see Cases 4 and 21).

2.3. 2 PROCUREMENT REGULATIONS

Provlding R&D services “to the Federal governmenf requires very

different orientation and strategy from developing a&standqrdized

commerclal producf'or service. Companles that have ?ried ?o do bofh and

-succeeded are rare, mos? have failed. Those ‘that have succeeded Tend
| To have divided the company acfivifles and responsibiiif]es, frequenTIy

. usjng separafe divisions or even a subsidiary for one or fhe other of the

areas (seegCases 1, 22 and 25).

3

)



YEAR FOUNDED

1946-1957

7“companlas.”

1958-1968
17-companies

1969-1978

9 companies .-

TOTAL

 EMPLOYMENT
1974
18,477

2,048

3,275

EMPLOYMENT

979
26,497

4,774 .

9,534

NUMBER OF - .

CREATED DURING

FIVE YEAR PERIOD
8,020

2,726

6,259

_ADDITIONAL JOBS

PERCENT - .

" OF TOTAL

NUMBER OF -

JOBS CREATED

47.2

' TOTAL
- PERCENT

INCREASE

43,4
133.1

191.1

| AVERAGE
* ANNUAL GROWTH.

RATE DURING
FIVE YEAR PERIOD

23. 8

1.5

18.4

23.800

40,805

17,005

' TABLE 2

EMPLOYMENT GROWTH

100.00

71.4



2. ANALYSIS OF THE RESULTS

241 -TECHNOLOG#CAL_CONTQIBUT&ON-
Perhaps -the most compelling findfhg Is the enormous technotogical
_ contribution these companies have made toward the solution of our nation's
socia!.and economic problems. The majority of companies have, at some time
In Their history, produced a useful, technoiogically advanced product or
proéess that has contributed to our country's technical preeminance and
ecenomic sfkengfh.
| 'One company developed'insfrumenfa?ién that sb reduced the speed and
cost of blood tests for lead poisoning fhaf'farge.scale screenings are not
onty possibie but now.reguiarly performed throughout the nation. Another
company deve}oped an artificlal kiHney which represented such an'improvemenf
over extant methods of kidney dialysis that it is now the most wideiy used
in the nation. This combahy has subsequently applied the same basic
:membrane technology to Industrial chemical separation. .The'lncreaéed
efficiencies of the new processes have reduced costs for industry énd
opened a new markef_for'fhé technology with tremendous potential s#les
| anq empl&ymeﬁf."A fhifd example of technological achievemenf is that of
the company whose acoustical engineering work for NACA led'evénfually to
the acodSchal déslgn of most commercial jet éfrplanés'add alrports. .
Other COmpahies have déveloped commgﬂiggfion alds fof the handicapﬁed,
methods for moﬁl+oring pollution In the afmosphere, microprécessors fér'
controlling energy usage.and'wasfe wa?ef.TreaTmeﬁf'equipménf. in short,
fheée companle§ are essen%ial to our natlon's technical and economic
strength; the Iﬁporfaﬁce of:sfimu[a+lng their gfowth.and formation

cannot be over-estimated.

-



a shorT.Time. This project Qas to try to identify sbme of The.reasons
why ohe group of high ?echnoldgy companies survived, and whether the
‘government blayed_any significant role In their development. The
-hypo?héses_Include_soﬁe Issues unrelated to government fnvolvemenf, which
‘we believe are key elemeﬁfs tn achieving the successful commercialization
of new technologicai products and proééssés;.’Thé'hyﬁéfheses chosen were
as foliows: |
| Hypofhégls 1: A long géstétion peridd is required be%ﬁéen the
conception of an idea and proflfabie%saies of a high fébhnology.

invention.

' Hypo*hesISIZ:' GoVernmeﬁ? R & D contracts pfov?ded an.i@porfanf
‘'source of cash floﬁ reqqired during the early vyears of-a:signiflcanf

percenTagé of these highlfechnology ébmpanies. o

'Hypothesis 3: Government R & D contracts provided an important
‘source of funding:for'fhe develiopment of +echho!ogy and expertise

used commerciatly by the company.

'Hypdfhesls.4: Most of the cost of !nﬁbVaTidn occuré‘nb#'ln the
“initial research sfage, but Ea+her in'fhg Iéfer:bhaseiéf developménT,

manutacturing and marketing.

Hypofhesis 5: in those instances where the govérnmenf'was not the
- uitimate buyer of products developed, governménT R & D contract

money alone was insufficient to accomplish successful commercialization.

Hypothesis 6: Marﬂef forces weré fﬁe cirttical factor In successful

cdmmekciajizafion.' Technology push without market forces was




with such areas ae_pafen+ rights, procurement regulafions and +ax Incentlves.
-However,“if‘iS'very difficult to predict the probabie impact of these
changes and whether they will ‘have any of the desired effect. The most
.05eful“guidevthaftcan be_made avallable 1s-an evaluation of the importance

of various relevant factors for?company'5urvival*and growth in the past.

i 2 OVERALL RESEARCH PLAN | | -

This projecf was fo prepare.case sfudies of +he eariy sfages of the
eveluiion and growfh of 33 currenily successful innovafive high fechnology
companies. The primary source of informa*ion was an inferview wlih a )
founder of fhe company of parficular imporfance were examinafions oi |
- the facTors in+egrai To iheir commerclai success and fhe roie,_if any,
played by governmenf research and developmenf cenfracfs in The ccmpany
.his?ories. ther areas fhaf were explored included amounfs, sources and
fiming of financing, source of fhe fechnology, and empioymen+ hisfory._
The companies +haf parficipafed are iocaied in The Bosion. San Francisco.
Bay and Miiwaukee areas. They were chosen fo span a large number of
?echnoiogical fields and were founded befween 1946 and 1978 Table 1
shows The geographic and, year of founding dis+ribu+ion of The 33 companies
included In This sfudy The selecfion process, as weii as ofher deiaiis'
of procedure and meThodoIogy, are discussed in de?ali in The secfion

enfifled Research Mefhodoiogy

s '-_HO'RKING'HYPOTHESES E
A number of hypotheses were“formUiafedrTOITOCUS the research on
some specific factors whose relative Importance could be examined. It

is well known and recently verlfied again that most companies fatl within

1 L o o :
David L. Birch, The Job Generation Process, Cambridge, 1979.
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