\ ' | e . .- T o .
4 *° " TECHNOLOGICAL INNOVATION THROUGH ENTREPRENEURSHIP

[T

" Cases are examined from an experiment tb_stimulate'

el technologicél innovation through entrepreneurship.'

' by Robert M. Colten _
: Program Manager
Hational Science Foundation
' Washington, D.C. 20530
202/634-6204
v
. -




. that'entrepreneurship consists of ;he meeting of uncertainty.
-If one wants innovation to occur, find an entrepreneur -— if yOu c
& prime conclusion of a 1973 study of ten major innovatlons by Bat
: Hemorial Institute (1.
" Feonomists Edwin Mansfield (2, 3)'and Mbrriszoretsky (4) have
~investment in technological innovatioen, measured in terms of econc
growth, exceeds that achieved from most other Stimulators, such as
Yet.with the recognized need for imnovation and'entrepreneurship“(
'not—too—dlstant future, innovatlon and entrepreneurshlp may well b

looked upon with nostalgia.

3Fbrtunate1y, there are some silver: linings.
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An entrepreneur, a¢cording to Webster, is an organizcr of an econc

i venture, enpecially one who owns, manages, and assumes the r!sk of

a business.

*

published entensive econometric data_indioating that the return ot
capital investment in plant and equipment.

the avoidance of risk, fear of failpre, and reduction of venture

capital acce351b111ty (6) are becoming so. pervasive that in the

A series of articles

on education for the world of worP appearing in Fortune Maga21ne (

references an inoreasing number of university, institutional,

and

a“s

Donald Dewey suggests that, "It is generally acceptec

mic

5)

7)

an -
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industrial programs that are meeti ing risk head on by provié‘

| incfeased opportuuities to enter the business world and initiate
" in early 1976 that business school enrollments have doubled in t

K 1ast three or four years, outpacxng most other major fieldo of _

' i
1nstruction, this trend may be 1nd1cative of an increased desire

“entrepreneurship.

enrolled in these courses increased from 1,000 to over 3,000. v

estimates that in 1977, over 100 institutions will be offering v

.entrepreneurshlp may have a strong ba31s for a resuroence.
- proportion of Vesper s statistics are manlfested in. a Natlonal S
: ?oundatlon exper;ment (9, 10) whose.goals_are to_stlmulate-and T,

;participating in the experieent at three'university—oased Innova

- theory and hands—on clinlcnl experience in generating new.ideas,
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new ventures. Roger Ricklefs, in-ihe Wall'Street Journel ioport

enter the potentially-lucrative, albeit uncertain, world of

Karl Vesper of the University of Washington, in

to

a report on'Venture Initiation Courses in U.S._Schools'(B), points out’

" that in the 1967-76 period; the numbes of institutions oiffering such

courses had increased from about 20 to 70 and the number of students

*

initiation and innovation courses — substantive'indicatious that

A 1a

entrepreneurship and innovation through experimental-lnnovstion

In 511,'700 eutrepreneur—oriented.studEnts eﬁroiled in 25 new ve

courses and 54 faculty members and 46 community'associates are |

Centers.

combination of formsl classroom tralning in engineering and busi

o.deve%Oping and evaluuting new products and initiating new'yentur'

EsSper

eniure

rge
"fence
esearch

Centers.

-
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The prime ob;ective of the experlment is to determine ﬂf the

ness
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can increase the . quantlty and probability of the Innovation Center ‘

Ce e - -";5.- _ A :-Golton{nage,é 0

participants becomlng successful entrepreneurs._ It is expected that

this in turn would positively affect the.rate of new product introduction:

———— | —— — a mea

-

. ‘:lnto the comme.rclal market. ‘The Center participants will be

tracked and compared with other groups not associated with the Cen
(11) for a number of years prior to and after 1eav1ng the Center t
r'compare their entrepreneurial pr0pen51ty and ach1evements, thus

- providing a measnre of the effectiveness of the Center program.

At the.halfway point.of this five-year erperiment'(June'1973 - Junk 3 .
1978), Centers located at MIT, CarnegienMellonﬂUniversity,'and the

University of Oregon_have‘played a'major role (12) in the:development

of 27'new prodocts and 24 new businessfventures staffed with 33
Genter—trained entrepreneurs and havincr prOJected totﬂl gross sale
of $30,000,060 in 1876. . In total, almost 800 new JObS will have b

- created durlng 1976 to staff and furnish components and services £

" the 2& ventures. These statlstlcs zepresent the accompllshments e

'only 57 of the past and current Center part1c1pants. As we examin
activities of the remaining 954.of the_partic1pants, it'is expecte
. even more significant entrepreneurial activity will_be observed. -

summary of the_Performance data for all Centers'isishown in Table'

CASE STUDIES

: The prlmary thread. that tles tonether the educational product'

"-deveIopment and entrepreneurial activities of the Innovation Cents
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ere the ideas, generated both internal and external to the

a case. A summary of *he 27 active cases at -the Innovatlon Centers-

'companies inlciated, sales and capitallzatlon reallzed and new Job

n_The fOllowing three case studies that'will be deseribed in detail-

'(Cases 3M, 6M and 6C - Table II) are representative of two of the

'Inndvation~Center - Mhssachusetts Institute of Technology

' Catalzsté. T I _—

~0 H. Hammond . M. Holllster, F. F. Lee.™

.
P
FYERE
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| that many times mature into marketable products. Once an *dea h%%
progressed through the evaluation and development stages of one

'-_the Centers and appears to be a marketable product it is considexed .

.ind1cating Center, major area of Center interest, product develop ed,

ppportunitles created.ls shown in Table II.

T

" three mAJOr Center Areas of Interest descrlbed in detail later in this

article and are assoc1ated with the more successful product ‘developments.

-CaseZSM-(Area 11 *.Career Training) Product:' Cepacitance Meter

Cambrldge, Maseachusetts

The catalyst for this innovation was the MIT Innovation Center brochure

published in 1973‘describing Course No. 06807 - An'Undergraduate Seminar

entitled, "Introduction to Innovation," as follows: "This seminar is"

for the student who wants to become an inventor or entrepreneur, [i.e.,

Zto-patent an invention, develop an idea into a product, or start|a new

enterprise; New innovations required by social need will be identified.

.There will'be'assoeiation with other students whose innovation projects

are in various staoes of completion. Instrnctors:- W. C. Flowers,
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Scenario'
‘rof-Cambridge Massachusetts), a junior at MIT,‘already had a vis:
of starting a. company.-3Eckhardt had-a bent for'electronics and

"there was a ready market for electrical property measurement ins1

'having low maintenance.

_'selected], have an eaS11y readable liquld crystal dlgltal displa;

have no external power sources (battery operated with mlnimum pm

~ T
e e . ’ :
LT R ; R w e e

In 1973 Richard Eckhardt (currently Vice Fresident of ECD Corpo:

ation

Lo

felt

'“requiring a minimum of manlpulation to obtain accurate readings and

ﬁe focussed on a capac1ta1ce meter (Flgure 1) that would be

i RO,

autoranglng {10 Tanges of capac1tance (10

[ SIS

-_10 1 farads) automatically

)

£

ver

drain'*~ ]0 000 readlngs w1thout a battery changE) be 1nexpen51,e (under

$300), 31mp1e to operate (pushbutton control), and easy to malntala

'to put it all together and irnitiate a business was se1f~evident.

'during 1973 and 1974 empha31z1ng the development of products and
_a business was found to be less of a burden than he anticipated.

Eckhardt has stated that ne, "found these courses among the most

As a result of his exposure to the Innovation'Center brochure'anix

=V1lahas .cf Centcr—offerad POUISES, Eckherdt enrolled in several

it ey ¢ ———

_(all solid state}. The needr were known; however his lack of exuerience

courses.

starting

'a new business. With the proper guldance and encouragement, establishing

valuable

of any that (he had) taken at MIT, Becadse of the pract1ca1 nature of

.1

) the courses and the first—hand dlSCUSSIODS with other entrepreneurs, it

ruments - -




’set up ECD Corporation in the basement of 232 Broadway, Cambridge

- anticipatlon of 1ncreased sales. - ff'f L e R

'-'Innovatlon Center - Massachusetts Instltute of Technology .

‘-Catalzst:

- The catalyst for thie 1nnovat10n was the Wall Street Journal fror

_this article that generally descrlbes products developed by ‘the §

'iScenario---'

: Inc., a distributor of sophistlcated games,:read this article wit

(was) oossible'to anticlpate and understand many'problems'befote-

'occdt(red} " ?ollowing'éraauation from MIT in June 1974“'Eckhatd:_' 3

Hassachusetts. ECD was capitalized for $21, 000 and has 32 full—

ployees who produced 4 000 unzts grossing 31, OOO 000 in 1976.

| Coltoa[pege 7

plans on recapitallzlng in 1977 and m0v1ng into larger quarters in

:hoy:“‘

time

E; .

Game

Case 6M (Area III - Re50urce Avallablllty) Product“'Electtonic

Canbridge, Massachusetts

Innovatlon Center, one finds & descrlptlon of “Joseph Okar 5 Elec
:Game Kit" that connects eaSLIy to-a-telev131on antenna to "broadd
the game on an ordinary TV set, ... that‘he .o hopes to market ‘
$50.00, about half the price of electronlc game ecreens 1mported

Japah,.whlch don' t_rlg up to one s-llvingroom-TV.

t

- page aréicle of January 22 1975, entltled "MIT Hopes to Make Ieself

'_the Mother of Salable Inventlons," by Patrlcia Sagon.' Halfnway ehroughf

Ty
tronics
ast;

.. for

from

Peter Stepanek, a Boston bu51nessman and preqident of Executive @ames,

than pasalng'lnterest;-;ﬂe; like 0kar,-had~been preOCCupled over

h more

the




- a Yow-cost set.

A team of six electrieal'engineering.students initiaﬁed the devell

a new IV tennis gane, whiie'gaining first-hend experience in the

product to the Center and rhe six student:inventors in return for

limited term exclusive license oO the ensuing patent.

- .= . 3 - -7 . - .

-past few months in devising a way to develop and_marﬁet a simiiar

low;cost television gare. Stepanek knew the’ market {he grossed

f_$20 million in sales for simllar games over the past year}, had mpra

than “gut'™ feelings for the performanee characteristics and pric*

'needed'to-eapture a new and 1arger-aud1ence for‘similar TV games,

lacked the technical know-how and reSOurcee_necessary to develop

Stepanek, a” top executive in a-small businese, 1

" many in his situation, could not afford an in-house R&D facility.

However, the potential availability of the MIT resources, compara

- in many ways ‘to that of a General Motors or Westingﬁ6nse,-was ext

enticing. Y. T.'Li, Director of the MIT Innovation Center, COTTO

the availabillty of the- Center resources and W1thin tvo weeks, Peter

S .;.R061ten[pege.5
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Stepanek was an 1ndustrial sSponsor of the' Center (1ndustria1 sponsors

'pay for all services rendered by the Center) with an 1nvestment og $35,000.

innovation process from idea conception through engineering desig
protetype construction and finally to production_scheduling and m

of the finished product, In addition to paying for services, Ste

agreed to provide 5% of the manufacturer's net sales of the finished

Within three months of the initial meeting and agreement a breadboard

L~

model and subsequent prototype (Flgure 2)‘had been completed. fTbe

»

n and
panck

a

_finished product exhlbited Joseph Okar s game s basic characterletics.

opment of

arketing




independeﬂt ball speed control a means: to vary ball return direomion,

a practice board, and a robot player. The game could thus be prayed:“

| at $70.00 per unit, an impressive groas of $4,200,000."

. ‘Five percent of the manufacturer's ﬁet sales ($120,000) will go so.the

‘-for a second generation set is well on 1ts way tonaids gr0551ng an

' additional $5, 000, 000. Stepaﬁek will have 1ncr°ased hls gross ‘sdles

present time has had 11tt1e use. One hundred prev1ously unemployed

. 001€g§/page'9 |
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The'student inventors had'developea a television tennis game with an

by one or- two players or placed on- automatic for demonstration purposes.

-~ Stepanek had since finalired negotiations for:the purchase of componeet

”-:<parts‘and-sub3equent manufacture te £ill orders for 60,000 units [retailing: .

Center and to the student developers. Stepenek himseif is

_antlclpatlng a proflt of $500, 000 a reasonable return on his- orfipinal

: $35 GOO investment. A second investment of $20 000 w1th the Center '

by 257 in 1976 as a result of using Innovatlon Center resources.

-The production of both sets is being conducted 1n a rented bulld ng in

.the Baker Chocolate Factor in Dorchester, Massachusetts, that upito the

Dorchester reSidents will.have completed the'EO_OOO assemblies.fer.the '

first generatlon set by the end of 1976 and the 60 OOO second generation

sets by early 197?.‘ In addltlon approxxmately 400 employeeo have beens




- ‘hired by other manufacturers to furnish parte_and sub-asseri eg’

games' has been reduced from over - $100 in 1975 to $50~75 in 1977

' nunmber of manufacturers has more than dcubled and the versatilit

-Innovation Center -

.'Cetalzst:

"..a univer31ty-aff111ated voice for technologlcal innovation and '
:entrepreneurship.
'bpens doors to pnblic and prlvate support-of innovators and entre
- €CED maintains ciese essqciation'with investnent institntione and

,banking.community."
. Scenario. _
:Ph;D.“in blmeedlcal systems.

'r-teamed up to form and incorporate

(formally 1ncorpcrated in_June‘1973).

Lo

theinorchester eesemblyffacility.' A é o  ",;-i;‘”'

i
As z consequence of the MIT developments, the retail cost of “tel

/

performance of-the games have markedly_lncreased.'

-3 . Colton/psge 1
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Case GC (Atea IIT ~ Resource Availability) 'Product: 'Secnrity'De

Carnegié-MEllon Univéfsity (CMU)“
. Pittsburgh, Pennsylvania

The'catalysts for this innovation were the following euotes from
CMU Center for Entrepreneurial Develepment (CED) brochure: "CED

CED works w1th venture capltal cOmnanles.

Romesh Wadhwanl,‘a native of Indla, came to CMU in 1969 to earn h

acquainted with K. S. Prlbadl, a CMu faculty member, and 1n 19?2

COmpu-Guard Security Systems,
* .

Their goal was to ‘éapture

CED,

the

preneurs.

.the.

is

Shortly after his arrlval he became

th ey

InC. o

'a'fair




"surpassing that of their rlvals.

'that makes the system practlcal.
_'of sensors, guardlng a door or w1ndow, connected to a relay un1t
. activates a cOmputerized]central station that produces an appropr

~response .or warning.

‘the relsy that eﬁentually would'pfoduce a'warning.signal at a cen
. station.

transmitter (Flgure 3) worn by a guard or other person needing pr

'that_would send out a coded signal.

© were awarded a contract to-develop-a security system, sufficient

'would not be available to purchase c0mponent parts or even pay.

U VIS PV S S

.
. . : Sl

Share of the security device market with a technology, they felt,

They devised hardware incorpora

- mini- ‘and micro—computers that do the "thinking" with programming;

- ‘-

A typical Compu-Guard system co

-

An intruder or, in the case of fire, smoke would be sensed, activ

An add—on to the system would consxst of a wrlst-type

Activation would be achieved by pre=51ng a button on the transmlt
A seriesrof-we11~51tuated-re

stations would identify the wearer.

Wadhwani and his Indonesian partner were ohrtop'of the.techcology

- -

the market; however, there'was a cash flow problem that threatene

'interrupt the final phases of their test'and cevelopment trogram..

employee salarles. At that pomnt Wadhwani became aware of the
Center services through its brochure, contacted tha Center, and t
L]

enlisted its_assistance. The Center provided_the R&D.reQOurces t

1s 1St5 -

..hat

jate.

ating

tral

atection.
ter

ceiver -

-and'

d to

A@ditionally, there was a distinct possibility that even if CompurGuard

credit

h_en
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L - _share of the security device market with a technology, ther ;edt, far

surpassing that of their rivals. They devised hardware incorporcting

t
1
|
i
|

mini- and mlcro«computers that do the “thinking" with proorammingﬁ

r -

Lo o fhat makes ‘the system practlcal A typical Compu~Guard system com51st5'

A bt et i i = £ o —— - —

of sensors, guarding a door or w1ndow, ccnnected to a relay unit rhat

activates a computerized central station that produces an appropriate.

response QY .warnlng "

An intruder or, in the case of fire, smoke woald be sensed, activatiﬂg'
ithe re1¢y that. eventually would produce a warning 51gna1 at a central‘
station. An add-on to the system would con51st of a wrist—type :
transmitter (Flgure 3)_worn-by a guard or other person needing prjtection;
;'(i:i} | Activation_sould.be_achieve& by pressingabottos on_tﬁe‘transmit;er'
. that would send ocut a coeed signal, A series of‘well-siteatedire;eiver-

- stations woeld.ideﬁtify-the wearer.

Wadhwani and his Indonesran partner were on top of the technologyfand

the market hoeever, there was a cash flow problem that threateneﬂ to
interrunt the final phases of thelr test and development program.j
Additionally, there was a dlstinct p0551b111ty that even if Compu Guard
© were awarded a contract to develop a security system, sufficient ¢redit
" would not be available to purchase.component parts or even pays
employee salaries. At that pomnt Wadhwani became aware of the

Center services through its brochure contacted the Center, and tﬁen
.

) .(::. ' enlisted its assistance. The Center provided the R&D rescurces td
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complete the development and test phases, aSSured Compu—Guard'

_.‘,_,. -

performance to a potential contractor, and was instrumental in

'_obtaining capitalization of $150,000 from the.Urban_Natlonal

" Corporatién in Boston. The investment was made by Urban National,

" “‘only after it was assured‘by'the Center that'it'would continue -

to assist wadhwani and provide him with manegement assistence.

-ThefCenter received 6% of Compu4Guerd stock for.these serﬁices end
their‘note'for repayment for the use of R&D resonrces. During igié,
‘-Conpe-Gnard had sales deliveries of approximately $25,000 on gross
sales of over_$800,000, anticipates’1976'sa1es deliveries_exceedirg
sl,ﬁO0,00G,’and has a oacklog of ordersnof over'$10 000 OCO. Thisg
- oajcr bscklog reflects Conpu—Guerd's_recent -xpensron in coverane?to

" include the manufacture and installation of a computerlzed energy‘"

"Colton/page i2 -

" conservation system for heating and cooling of commercial structutes.

COmpu~Guard currently has 58 employees‘ 1nc1ud1ng eight from the

Innovation Center. An additlonal inve tment of $200 000 for expamsron _

‘to meet the rapidly'increasing backlog has recently been negotiatéd,

and additional financing in the order of $1,500,000, that will bel

'raised_#ia public or private offering, iz in thexoffing.

ECO“OWIC PFRFORMANCE OF THE INNOVATION CENTERS

- PR ———

These three case studles represent a small arbelt Successful

fracticn of the Center cases. If Onefexamines the totalreconomic:'

impact -of these Centers, it is found that‘ln 1976 alone the feder

al
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‘taxes colleétéd as a result of the profité'aﬁd‘#ages aétribﬁtg&.t&:ﬁni
fhe neV'ven£ures_iﬁitiaggd by thé Centefs-willuéﬁceed 36,000,000;';-.
fa?p¥oximafely ten.timES the annual federal invéstmént.of.$670,000.
: Details of tﬁ;se ecoﬁqmetric_perfbfmaﬁce.factofs, kecorde& for ali"
 Céntéfs on aﬁ‘aﬁnual basis; ére:showﬁ'in‘TgbleliII._ -

MAJOR AREAS OF CENTER iNTERﬁST~ .

The éeﬁters have pongassed their third aﬁniﬁerséfies aﬁd e§pect to
"achieve a $é1f~sustaiping status bf June.lgjs.fhfbugh universif§ énd
industrial support, income generate& froﬁ 1i§enéing new_p;bducts and
IEquity inveétmen; in.tﬁe new busineéé ventures inifiatéd,.and graﬁts |
'fro@ public’aﬁd private foundétio;s,' | : B
in .p:ov'iding traini_ng aﬁd as.l?»i.stan.ce to the‘éntrep.reneurs'.for'
developing new prodﬁctsrand initiating new bﬁsiﬁésses, ééveral'spécific '
 functional areas a:é-émﬁhasized at .the Centeis. As a coaseQueﬁceg
éach new product devélopéd.or_venfufe iﬁitigted, as showﬁ'bn"Tablé‘II,'
~can be.reléted_direﬁtly'to_one or ﬁore of thé folloﬁing.afggs. 

Area I - Invention_Evéluation'and'Market Development

In fhis'area; services are évailable ﬁo-indééeﬁdén& invéntﬁrs anf
'_gxisting.businesses, and to deve16§ new pfo&ucts‘and seréiﬁes thet can
: be a basis for new ventﬁre initiatioﬁ or liéeQSéa;to exisbing bu£iness -
fof;ngﬁth purﬁoses.'.The evaluations'are fﬁrmal and aré integrééed .
inﬁﬁ;the fraining_prdgrém,, Ceﬁtef_resouvcéé can Be madé?ﬁvaiiaﬁie

-to exploit those products and-services'having commercial potential.

+ .
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Where a new venture resﬁlts or an existing business exPaHdS,-eQﬁiﬁg” o

-

ﬁositioﬁs‘caﬁ be obtained.by'sttdeﬁts, faéglty,'and the Centér itself
. in_ieturn for services pfovided."'_ . S

e - . ..‘ . - . - . ) i . '.‘ . £

 Area IT - Career Traiﬁing'
:This.area mainl& conéists of classroom (theoretiéai) instruc£ion and
laboratory (piactical) courses; ﬁablé v lists tﬁé varidﬁs c0qrsaé'
offered ét each'Center. The instruction emphasizes idea generatign,
evalﬁatioh, actuai product deﬁe'.llo'pment, business‘_.plan'nin.g, and maz ke't.ing.;
"1Consequentlﬁ, poténtial.entrepreneurs,.innové;ors,.inventots;_apd rroduct .
evalﬁators cén receivé:training and related exﬁerience.at‘a Centéj in .
order to (a) increase'their potentiél-for initiating sucééssful new -
veﬁtﬁres;.(b).imprwvé théir evaluatiqn.cdpabilities.for'selecting
:pofentially_su;cessful_new pfoducﬁé aﬁd services for exisfing ﬂus-nesseé;
and : (¢) increase their pérformancé in ekisfing busiﬁesses-éither as - |
owner or empioyee.through the generation.of new ideaé, devélopmeu: of

_‘neﬁ_products and improvemeﬁf in their management capaﬁilitieé.”'

Thelprimirj purposé of this trainiﬁg prograﬁ is to xedﬁce.fhe'tiﬁa it
 takes to becbmé a successful entrepreneur and to:increasé-theif-nmﬁbers.
The ﬁniqueness of:tbeiﬁpproacﬁ, however, i# that'dufing the traiming
(ﬁgriod, a new prodﬁct may be develbﬁed in the laﬁorétofy.fhat‘car be
llicenséd_to aﬁ'existing business: or be the_basis for initiatiﬁg E:
ﬁaw ventﬁre or éxpanding.an existing'one. As"in.Area I, the stuceﬁt

developers may share in royalties from the liéensing or. tgke equity

in the new ventures.

. . . - . . . :
e | . . . . B R o ——
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Area iII - Resource Availability to New and Existing Businesses

 can be fufnished to a new venture for‘seeding purposes.
{'Additionally, existlng bu31nesses with limited R&D capabillties, bL

1the'availab1e Center resources.’

significant funding to finance the services desired.
using these reosurces are integrated 1nto the laboratory tralnino

- take equity, or participate in the resulting businéss.'o

‘kept ‘in mind that the cases and Center Functions and areas

of i:tz“
.described in this article are concerned with Innovation Centers tha

In this area, mew ventures can be 3°eded" or. existing businesses

- enhanced through the availabllity and use of (a) R&D facillties, (b

-

idea and product_development capabilities, and (c) management

assistance and business planning programs.

innovatlve in splrlt, are encouraged as 1ndustr1a1 sponsors to ut1]

-

: The cost for

such.sponsorship'may_range from $5—25 000. Thc'products déveloped'

ﬁrogram and, again, the-students involveﬂ.may share in royalties,“

THE OUTLCOR

In_eiamining the performance of the Centsrs to date,.it should be

Up.to $40,000 in servic

An industrial sponsor contributes

T

ize

~
— T

[o1 sl
=

more years of continuing measurement and;evaluation.

t
‘are still experimental. The testing'of the concept that entrepreneurs
'and-growthéoriented-businesses_having 1imited resources but potentially

high téchnical capabilicies can be materially assisted by sélf—suétsining

CGnters is still in progress.

Even Withﬁ*he achievéménts described in

this article, valldatlon of the concept will no doubt requlre seu?ral

However,

-it

is
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TABLE 11 :
INMOVATION CENTER CASES - 1974/76
P MAJOR : ‘ 1974/76 1974/76 1974776 18974/7¢
L LASE AREA OF ) 1974776 ., . *1974/76 CENTER (1) mpmuémon S
" UMBER CENTER INTEREST'¢/ . R COMPANY - INVESTMENT ~ _SALES LOANS INVESTMENTS EMPLOYES
oW MIT O IIT Current Tiwi ing device  Semtel $ O $1,000,000 § - $i - a0
e WIT CTD Bicycle fravsets . + Klein Corporaticn 13,000 1,200 20,000 2,800 oz
Ciat MIT O II/IID Electronic games . -~ Interglobal, Ltd. ¢~ 19,000,000 - 5,000 - 100{3. "
s o (Kemtech, Inc.] T : ' ’ )
e MIT I Precious metal counterfeit Hetra Corporation a 500,000 - 0,000 5
: : S detector . O ) : : s
M CMIT  II Wide band musical Three licenses 30,000 500,000 - - 50
Lol e instrument : ' _
. 6M MIT II Capacitance meter ECD Corporation 1,000,000 11,000 0,000. - ., 20
¥y MIT 11 Compound bow EMF Corp. (Licease)} 0 - - 20,000 -—
| O8M MiT - 11 Pulse width amplifier Koss Corp.{License) 0 - - 27,000 -
IR ORE 1 Wood burning stove Fisher Stoves, Inc. 0 N/A - 10,000 2
o ER ORE I Thyee wheel car Transportation o 50,000 - 60,000 6
L ) _ . Concepts, Inc, o -
P3R ORE 1 Gold ore Rare Ore, Inc. 0 2,000 - 500 6
o 4R ORE 1 Nite trainer Royal Industries 0 H/A - 5,000.. ]
i BR O ORE I Research and consulting  MBA Consultants 0 4,500 - - i5
o ' _ services ‘ _
7 BR ORE 1 Tempa-bath €CC Plumbing 0 N/A - 7,500 -
i . 7P—. ORE I Cedar-mill wine rack Redi-Grill 0 N/A - 10,000 -
g ORE 1 Thermocycle ' Thermocycle, Inc. 0 N/A - - -
~ %, ORE --1 Guyton table 5100 (License) 0 6,500,000(5) - < --{5
ic CHY 111 Newspapers (printing Pittshurgh New Sun 1,000 95,000 - 2,000 9
. technique) S .
26 . My 111 Transportation and related Peoples Cab Co, 0 200,000 92,000 £18,000 35
: equipment {computerized . ’
meters) : . -
¥ vy IT1 Blood diagnostic Bactex Corp. 20,000 N/A - ‘5,000 B
¢ 40 iU - 111 Specialty computer Three Rivers .. 500 90,000 - 5,000 R
' hardware Computers,Inc. ‘ o
5¢ cvy 111 B8lood oximeter Jessika Oximeter 40,000 - N/A - §,000 3
6C My 111 Security devices Compu-Guard, inc. 40,000 10,000,036 200,005 650,000 EEiC
ic CHY 111 Long Tife lighting Internaitonal Lamp 500 N/A - - -
Corporation ’
LB MU I Timesharing “Transcomm -0 500,000 - 02,000 14
Cp 9C eMu D Prosthetics Rehabilitation 35,000 W/A - - -2
- 10e CHU 111 Remote control devices Yectron 40,009 - - -- 3
Totals 21 29 220,900 - 30,442,700 323,000 [o73,000 382
| {1) Includes potential for 1976, (3) 500 additional employees at sub-contractor
. (2} 1 ~ Invention evaluation and market develonment; facilities.
o 1f - Career training; A %4) 100 additional employees at SICO facilities :
D 111 - Resource availability to new and existing businesses, 5) Royalties-- $200,000 est. ($65,000 guaranteed) .
P ( L]
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N _ © TABLE III
JEEE E IKNOVATION CENTERS
: ' - _' Econometric Data
(Financial and Return
) on Investment)
DOLLARS IN:
MILLIONS _ .
40 Lo
10
. ]
7 8.
. - : 7‘ .
6l 6
B!
B &
. 31 .
4 2
I £
‘3 o
' _ 1974 | 1975 :1976
2t RETURN ON INVESTMENT
' ROI=E/C { 4 {3
1.0 —-
K:§
8 o
. . jm . - I
.6 : —_—
b
S %
3!
2! ]
Al : -
"” Al Bi G DIE AIBIC[DI{E
' ' 974 T 1975
A = PRIVATE VENTURE CAPITAL INVESTED B, = NEW VENTURE SALES
C. = NSF FUNDING : D, =ESTIMATED FEDERAL TAXES FROM

E. = ESTIMATED FEDERAL TAXES FROM - NEW VENTURE EMPLOYEES & PROMIT

DISTRIBUTION OF WAGES & PROFITS




e

.. - .7 TABLE 1V

' -COURSES OFFERED AT TNNOVATTON 'CENTERS -

f
Center Course Title N
Carnegle-Mellon Design and Entrepreneurship
University Management of Technological Innovatiion -
Problems in ®mall Business '
Engineering Economics
- Management Strategy :
Firancial Accounting and Control Systems
Management Invormation and Control Systems
Production ' '
Marketing : -
Cost Estimation and Analysis’ ‘
N Massachusetts Undergraduate Seminar
Yoo Institute Introduction to Innovation
% ‘ of Technology Invention Development Laboratory
S Invention _ :
Internship in New Enterprise Development
- Entreprencurship :
University Management and Innovation

of Oregon

Applied Innovation T
Applied Innovation II
Applied Innovation IIB

Small Business Management
Entrepreneurship

MGT Research and Development
Venture Finance

Marketing Innovations

B B TS E
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-APPENDIX

. CONCEPT COMPARISON BETWEEN UNITED STATES (US) AND :
WEST EUROPEAN (WE) UNIVERSITY-BASED INNOVATION CENTER ACTIVITIES

Summary

The US NSF Innovation Centers emphasize educational and experimental pro
grams to assist p tential entrepreneurs and innovators in achieving thei
career objectives. As such, the role of the university in stimulating

technology innovation and un1vers1ty industry a111ances to accelerate the
innovation process are of prime importance.

]

The comparable West European university-associated innovation activities
emphasize research into the innovation process and the management of tech-
notogical innovation; and management, technical, and product development
assistance to existing businesses.

I.  Summary of institutional resources to asSist'private industry:

Universities
-~ research
- technology
- management

Private institutions
~ research
- technology
- management

‘Government laboratories/institutions

Government financial 1nst1tut1ons
- loans
-~ = investments
.~ subsidies _
Private financial institutions
- Tloans
-~ investments
- grants

Public consultants
Private consultants

I1. Summary of institutional sérvices_to assist private industry:
Education
Clinical experience

Training
- management
=~ technical




ITI.

IV,

"~ Assistance

- - management

- technical
Loans
Investments
:Grants/subsidies

1Credits
- tax
- investment

RéguTatory relief
Special compensation

US-NSF Innovation Center objectives:

Research on innovation process/technolog1ca1 1nn0vat1on
Management of technological innovation
Entrepreneurial career development
Idea/product development
Knowledge development
Comparison of US/WE Innovation Center areas of emphasis:
| _us - ME | |
=Stimulating university/industry =Utilization of university respurces
partnerships (self-sustaining}, to so]ve industry problems (continu-
minimum gov't intervention, serv- = ous gov't funding),; major gov‘t in-
ing primarily as a catalyst. tervention.
=Technology selected/developed by «Technology selected/deve1opec by
" private sector (emphasis on tech- federal government (emphasis jon spe-
nology in-general). - cific technologies).
=Education/assisting potential mAssisting existing businesseq.
entrepreneurs/innovators. ' .
«Affecting curricula and mainstream =Using university resources tqg assist
- research/education interests of business (consultation/produgt devel-
university in the direction of opment), and researching thejinnova-
entrepreneurship/technological tion process,
innovation.
~«Career development »Product development
' Innovat1on nrocess descrlntors and rp]at1nn tn UQ/wF Innovat1on
Center activities: -
" Career Development
...... 1

\QELFnt1a1 entrepreneutd,/ \\_x1st1ng eﬁtrepreneur_dgf
—_—

US _ E




Idea Development

Vi,

\\iifa Generation

Product Develop
New Business

Tﬁ:;j Product Development
Existing Business
NS ‘

. KE

Knowledye Development

\3__ _é/ App11cation _,f

\g%hc Research

WE

Us:

Innovation Center type inStitutions/1ocations & interests:

us

NSF Innovat1on Center 1ocat1ons & areas of interest:
MIT - Research on innovation process/idea generation/new s

ne =l

v

LA

p.3

rts/

existing business product development (student entrepreneurs)

CMU - New starts/process of initiating new starts (student .

entrepreneurs)
ORE - Invention evaluation, business p1ann1ng, and marketi

assistance for independent inventors/small businesses

(student evaluators)

WE

Great Britain; France, W. Germany; Netherlands; Denmark;
of interest:
Training
technical
management
Assistance
technical
management
Financial : :
new venture initiation (not at WE univ.)
existing business product development

Ireland:

-

-

1g

L

areas




" COMPARISON OF US/WE INNOVATION CENTER AREAS OF INTEREST

Us

_ @? STIMULATING UNIVERSITY/fNDUSTRY

PARTNERSHIPS (SELF-SUSTAINING),
MINIMUM GOVERNMENT INTERVENTION,
- SERVING PRIMARILY AS A CATALYST.

@ TECHNOLOGY SELECTED/DEVELOPED BY
PRIVATE SECTOR (EMPHASIS ON TECH~-
NOLOGY IN GENERAL).

@ EDUCATION/ASSISTING POTENTIAL
ENTREPRENEURS/ INNOVATORS.

@ AFFECTING CURRICULA AND MAINSTREAM
RESEARCH/EDUCATION INTERESTS OF-
UNIVERSITY IN THE DIRECTION OF
ENTREPRENEURSHIP/TECHNOLOGICAL
INNQVATION.

@ CAREER DEVELOPMENT.

WE

@ UTILIZATION OF UNIVERSITY RESOURCES
TO SOLVE INDUSTRY PROBLEMS (CONTINU-
CUS GOVERNMENT FUNDING), MAJOR
GOVERNMENT INTERVENTION.

:@% TECHNOLOGY SELECTED/DEVELOPED BY

FEDERAL GOVERNMENT (EMPHASIS ON
SPECIFIC TECHNOLOGIES.

@ ASSISTING EXISTING BUSINESSES.

€ USING UNIVERSITY RESOURCES TO ASSIST
BUSINESS "(CONSULTATION/PRODUCT DEVEL~-
OPMENT), AND RESEARCHING THE
INNOVATION PROCESS.

.@@.PRODUCT.DEVELOPMENT.

&
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