
..'TECHNOLOGICAL INNOVATION THROUGH ENTREPRENEURSHIP
•

Cases ar~examined from an experiment to. stimulate

technological innovation through entrepreneurship,
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venture, e~peciallyone who owns, manages, and assumes the rl.sk

t
, 1\~
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An entrepreneur, accor4ing to Webster,'is an organizer o( an econqmic.. .

• c

a business, Donald Dewey suggests that, "It is generally accepted
. ~

that entrepreneurship consists of the meeting of uncertainty.

'.. I
' . ..

f • .
If one wants innovation to occur, find. an entrepreneur -- if you

a prime conclusion of a 1973 study of ten major innovations by BaqeLLe

~morial Institute (1).

Economists Edwin Mansfield (2, 3) and Horris'Boretsky (4) have

published extensive econometric data indicating that the return

investment in technological innovation, measured in terms of econ~mic

growth, exceeds that achieved from most other stimulators, such

capital investment in plant and equipment.

Yet with the recognized need for innovation and entrepreneurship

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

capital accessibility (6) are becoming so pervasive that in the

,

not-too-distant future, innovation and entrepreneurship may well

looked upon with nostalgia.

:Fortunately, there are some silver linings. A series of articles

on education for the world of work appearing in Fortune }wg3zine

references an increasing number of university, institutional, and

• .'
• '.

•
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that business school enrollments
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four years, outpacing most other
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industrial programs that are meeting risk head on by providing i
increased opportunities to enter the business world Dnd fnitiat~

, , " I
new ventures. Roger Ricklefs, in the Wall Street Journal t. ;crtr1

I
have doubled in the

i
last three or

, .

, in early 1976

..

'.;. -.,.----~

C·,,,"

. ,

( theory and hands-on clinical experience in generating new...ideas,1

, .. ...."•I,
deve~O~ing and ~va1uat~ng.new pr9ducts and initiating new venturrs

I
~

c:"

'; .-J

i '
instruction; this 'trend may be indicative of an increased deSir1 to

enter the potentially lucrative, albeit uncertain, world of 'l'
entrepreneurship. Karl Vesper of the University of Washington, , n

I

a report on Venture Initiation Courses in U.S. Schools (8), pOinfs out
, .. .. ~

that in the 1967-76 period, the numbe.c of institutions offering rUCh

courses had increased from about 20 to 70 and the number of studbnts
, i

, I
enrolled in thes~ courses increased from 1,000 to over 3,000. Vfsper

i
estimates that 'in 1977," over 100 institutions will be offering vbnture

initiation and innovation courses -- substantive indi.cations tba~
entrepreneurship may have a st~O~g basis for a resurgence. A la~ge

proportion of Vesper's statistics are manifested in a National S~lence

Foundation experiment (9, 10) whose goals are to stimulate and Jesearch

entrepreneurshiP' and innovation t~r~Ugh experimental Innovation benters.

I '
In all, ]00 entrepreneur-oriented students enrolled in 25 new ve~tur~
courses and 54 faculty members and 46 communftyassoeiates are I

cparticipating,in the experiment at three university-based Innova~ion
, . ,

Centers. The prime objective of the experiment is to determine kf the

combination of formal classroom training in engineering and bus~less
" ..
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" jican increase the quantity and probability of the Innovation Center I

participants becoming successful entrepreneurs. It is expected th,t

this in turn would positively affect the rate of new product intro~Uction--'- --'-,---_._---: "--!'---'-~-
'into the commercial market. The Center participants will be ,

tracked and compared with ot~er ;:up~~ot-:sso~~a~~d-~~t;~b~Cen'e;

(11) for a number of years prior to and after leaving the Center tl
, ' ."" I

"

compare their entrepreneurial propensity, and achievements, thus

of $30,000,000 in 1976.

providing a measure of the effectiveness of the Center program.

"
.

\
. J,

-;» /

'.

I
I

At the halfway point of this five-year experiment (June 1973 - JUnr 3

1978), Centers located at }ITT, Carnegie-Mellon University, and thelll

University of Oregon have'played a major role (12) in the develoP, nt

9f 27 new products and 24 new business ventures staffed with 33 l
Center-trained entrepreneurs and having 'projected tot~l gross sa19 .

In total, almost 800 new jobs will have b~en, ' I
-ezeated during 1976 to staff and furnish components and services 1r

the 24 ventures. The~.~..s~atiGtics repres_e~t ,the accomplishments if

only 5% of the past and current Center participants. As we examin~ the

~ activities of the remaining 95% of the participants, it is expectid that

even more significant entrepreneurial activity will be observed.' IA

summary of the performance data for all Centers is shown in Table!I a &b.

'..

,i
't

CASE STUDIES

•
The primary thread that ties together the educational, product

:clevelopmimt and .entrepreneurial activities of the Innovation
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tha~ many times mature into'marketable products. •

:.......----,~":

o
case 3M (Area II ~ Career Training)

Innovation Center ¥~ssachusetts Institute of Technology
Cambridge, }~ssachusetts

- "catalyst: '
I

The catalyst for this innovation was the MIT Innovation Center b~ochure

published in 1973 describing Course No. 06S07 - An Undergraduate!seminar

entitled, "Introduction to Innovation," as follows: "This seminJr is
!

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

,to patent an invention, develop an'idea into a product, or startia new

enterprise. New innovations required by social need will be

, There will be association with other students whose innovation

(
•

are in various stages of completion. Instructors: W. C:

O. H. Hainmond. W. M.Hol1ister, F. F. Lee."

Flower~,
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having low maintenance.

Scenario:

In 1973, Richard Eckhardt ~currentlY Vice President of ECD corpotation

of Cambridge, Massachusetts), a junior at MIT,- already had n visIon
. I

of startirig a company. Eckhardt had a bent for electronics and kelt

there was a ready market for electrical property measurement:ins!ruments

requiring a minimum of manipulation to obtain accurate readings And

i
~---- ------------------------T--

l1e focussed on a~a.p_~itan~e_meter (~i~~~ 1) _th~-t wou~~ b~-"--l---""

autoranging [10 ranges of capacitance (10-11 - 10-1 farads) auto~atically

selected], have an easily readable liquid crystal digital disPlat, •

have no ext~rnal power sources (battery operated with minimum poter
- - --- --- ----- ----I- -- ------ ----

drain -- ]0-,000 readings without a battery change), be inexpens4e (under
--------~---..;.---.--.--...--.-.------------ -,---,.-..,.- .-' .. -.----..-- ·-···-1----· .". -- ~~:

$300), simple to operate (pushbutton control), and easy to maintfiu _
___ -_ --- "_mun__ u ----n- - --- ---------- -- ------- - - --- H"-T-- --- ~

(all solid state). The needs were known; however his lack of experience

..
(~,

'---

(-)-
...u"'"

~_',--.----.

to put it all together and initiate a business was self-evident.!

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

syllabus-of Center-offered courses, Eckhardt enrolled -in several! courses_

during 1973 and 1974 emphasizing the development of products andlstarting

a new business. With the proper guidance and encouragement, est~blishing

_a business was found to be less of a burden than he anticipated

natlbre ofof any that (he had) taken at MIT. Becadse of the pract~~al

Eckhardt has stated that he, "found these courses among
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anticipation of increased sales." ~

Massachusetts Institute of Technology
Cambridge, Massachusetts

Innovation Center'

---1------1- ;- ,
.,,::,;.,. ~: ""d~':~~d =d''':~d =oy '<Obl.=~::::Iy7
oectir(red)." Following graduation from MIT in June 1974, Eckhardt

. set up ECD Corporation in'the basement of 232 Broadway, cambridgcl

Massachusetts." ECD was capitalized for $21,000 and has' 32 fU11-ttme

employees·who produced 4,000 uni,ts grossing $1,000,000 in 1976. ~CD

plans on recapitalizing in 1977 and moving into larger quarters i1
I

'-r-·
Cas~ '6~-(';;~a ;II-~~lt~~~-;~~:~~ability) Product:· El~:~~~:-;:TG~::"

I

..
C'

.

~'. ~ ..

o
Catalyst:

The catalyst for this innovation was the Wall Street Journal front

page article of January 22, 1975, entitled, "MIT Hopes to Hake IlIse1£

the Mother of Salable. Inventions," by Patricia Sagon. Half-way J~rOUgh .

this article that generally describes products developed by the JrrT '

Inno;;'~tion Center, one finds Iii description of "Joseph Okar's EIJt~onics
Game' Kit" that connects easily to' a-television antenna to "broadJast,

the game on an ordinary TV set, •• • that he ••• hopes to market J.. for

$50.00, about half the price of electronic game screens importedlfrom

Japah, which don't rig up to one's livingroom TV."

(

Scenario: "1
Peter Stepanek, a Boston businessman and president of Executive ~ames,
Inc., a distributor of sophisticated game: '. read this article wi1h more

than passing interest. He, like Okar, had been preoccupi~d over!the

.,
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past few months in devising a way to develop and market a skUar'

low~cost television game. Stepanek knew the'market (he grossed

$20'mi11ion in sales for ~imilar games over the'past year), had mpre

..

.

'C.
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than "gut'" feelings for the performance characteristics and pricing

needed to-capture a new and 1arger,audience for similar TV games,lbut

lacked the technical know-how and resources necessary to develop " uch

, a'low-cost set. Stepanek,' a' top executive 'in a 'small business, lli.ke"

~y in his situation, could not afford an in-house R&D facility.

However, the potential availability of the MIT re~ources, comparable'

in many ways to that of a General Motors or Westinghouse, was ext~e~e1y

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

the availability of'the Center resources ~nd within two weeks, pfer

Stepanek waS an industrial sponsor of the Center (industrial spo ors

pay for all services rendered by the Center) with an investment olf $35,000.

A team of six electrical 'engineering students initiated the devetppment of

a nev1 TV tennis game, while gaining first-hand experLence in the

innovation process from idea conceptlon through engineering desigh and

prototype construction and final1; ;0 production scheduling and mlrketing

of the finished product. In addition to paying for services, Stebanek

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

product to the Center and the six student inventors in return fOD a

limited term exclusive license 00 the ensuing patent.

c.
Within three months of the initial meeting and agreement, a breadboard

model and subsequent prototype (Figure 2) 'had been comple~~d.

finished product exhibited Joseph Okar's game's basic characteris~ics.
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independent ball speed c~n~rol, a means to vary ball return direition,

a practice board, and a robot player. The game could thus be P1ir-ed

by one or· two players or placed on automatic for demonstration pqrposes.

The student inventors had developed a television tennis game wit

(,
..

'---c'
.. '
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Stepanek had since finalized negotiations for the purchase of co~ponent

, parts, and suh3equent manufacture to fill orders for 60,000 units ~etailing

at $70.00 per unit, an impressive gross of $4,200,000.

,Five percent of the manufacturer's net sales ($120,000) will go tio the

Center and to the student developers. Stepanek, himself, is

anticipating a profit of $500,000, a 'reasonable return on his or~ginal

$35,000 investment. ~. second investment of $20,000 with the centiJer

,for a second generation set is well on its way towards grossingn

additional $5,000,000. Stepanek will have increased his grpssslUes

by 25% in 1976 as a result of using tnnovation Center resources.

-e-
..'----

The production of both sets is being conducted in a rented buildtng in

.the Baker Chocolate Factor in Dorchester, Massachusetts, that up!to the

present time has had little use. One hundred previously unemploted

Dorchester residents Will have completed the 60,000 assemblies fGr the

first generation set by the end of 1976 and the 60,000 second generation

sets by early 1977. In addition, approximately 400 employees hate been
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the Dorchester assembly facility.

performance of the games have markedly increased.

i
As a consequence of'the MIT developments, the retail cost of "television

j
games" has been reduced from over, $100 in 1975 ,to $50-,75 in 1977, i the

number of manufacturers has more than doubled, and the versati1itt and

'hired by other manufacturers to furnish parts- and sub-a~se~~.. ,
,

"

C"','-,

Case 6C (Area III - Resource Availability) Product: Security Detic~s,
.Innovation Center Carnegie-Mellon University (CMU)

Pittsburgh, Pennsylvania

Catalyst:

() The catalysts for this innovation were the following quotes from the

CMU Center for Entrepreneurial Development (CED) brochurer "CED lis

a university-affiliated voice for technological innovation and

entrepreneurship. CED works with venture capital companies. CED

'opens doors to public and private support of innovators and entrepreneurs.

CED maintains close association with investment institutions and ~he

banking connnunity."

Scenario:

Romesh Wadhwani, a native of India, came to CMU in 1969 to earn ~s

,Ph.D. in bio-medical systems. Shortly after his arrival, he becaine

acquainted with K. S. Pribadi, a CMU faculty member, and in 1972J they

c_
,teamed up to form and incorporate Compu-Guard Security Systems, lIne •

•
(formally incorporated in,June 1973). Their goal was to'capture~ fair

,:'
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•
share of the security device market with a technology, they felt,l far

~

c'
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'surpassing that of their rivals. They devised hardware incorpora~ing

\
mini- and micro-computers that do the "thinking" with programming

that makes the system practical. A typical Compu-Guard system consists'

of sensors, guarding a door or window, 'connected .to a relay unit hat

activates a computerized central station that produces an approprIate,

response .or warning.

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

'the rel~y that eventually would produce a warning signal at a cen~ral

C
...,

-,' }

station. An add-on to the syste~ would consist of a wrist-type

transmitter (Figure ~) worn by a guard or other person needing prbtection.

Activation would be achieved by pressing a button on the tran~mitter

that would send out a coded signal. A series of ~1ell-situated rel::eiver '

stations would identify the wearer.

Wadh,~ani and his Indonesian p-artner Were on top of the t echnoLogyland

the market; however, there was a cash flow problem that threatenee to

interrupt the final phases of their test and development program.

Additionally, there was a distinct possibility that even if Compu~Guard

were awarded a contract to develop a security system, sufficient I::redit

. would not be available to purchase..component parts or even pay

employee salaries. At that point, Wadhwani became ,aware of the

Center services through its brochure, contacted the Center, and tnen

C'/
.'

•
enlisted its assistance. The Ce'Uter provided the R&D reSources

~
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activates a computerized central station that produces an approp~ate.

response or warning.

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

·the rel~y that eventually would produce a warning. signal at a cen~ral

C· ~
.' ,)

station. An add-on to the system would consist of a wrist-type

transmitter (Figure:n worn by a guard or other person needing pri>tection.

Activation would be achieved by pressing a button on the transmitter

that would send out a coded signal. A series of well-situated reteiver·

stations would. identify the wearer.

Wadhwani and his Indonesian partnar were on top of the t echnoLogyjand

the market; however, there was a cash flow p~oblem that threatened to

interrupt the final phases of their test .and development program.

Additionally, there was a distinct possibility that even if ComputGuard

were awarded a contract to develop a security system, sufficient eredit

would not be available to purchase..component parts or even pay

employee salaries. At that point, Wadhwani became aware of the

Center services through its brochure, contacted the Center, and tnen

C· ",:
.'

•
enlisted its assistance. The C~ter provided the R&D res6urces t

..
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Complete the'dev~lop~ent and test phases, assured Compu-Guard's. . .' ~-.
.' .:.. ".:.,.: ~. . • . '. .-\<"

performance to a potential contractor, and was instrumental in
•

obtaining capitalization of $150,000 from the~ Urban National

"

C
- ~

~
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Corporation 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 management assistance•

. ~ The Center received 6% of Compu-Guard stock for these services an

their note for repayment for the use of R&D resources. During 1915,

Compu-Guard had sales deliveries of approximately $25,000 on gros

sales of over $800,000, anticipates 1976 sales deliveries exceedi~g

( "-'; ) ..

$1,000,000, and has a backlog of orders of over $10,000,000. Thi

~jor backlog reflects Compu-Guard's recent expansion in coverage Ito

include the manufacture and installation of a computerized energy

conservation system for heating and cooling of commercial structutes.

COmpu-Guard currently has 58 employees, including eight from the

Innovation Center. An additional investment of $200,000

to meet the rapidly increasing backlog has recently been

for exparsion

negotiatld,

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

raised via public or private offering, is in the orfing.

- ,- .... _..... --_.--- .- .,,-
ECONOHIC PERFOfu'lANCE OF THE INNOVATIOll CENTERS

--------------.--.. --.- ....

These three case studies represent a small, albeit successful,

C-.

fracti6n of the Center cases. If one examines the totaleconomi

impact ·of. these Centers', it is found that' in 1976 alone the
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- the ,new ventures initiated by the Centers v1.11 exceed $6,000,000;
"
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MAJOR AREAS OF CENTER INTEREST .

taxes collected as a result of the profits and wages attributed

•centers on an annual b~sis, are ,shown· in Table .111.

, ,

approximately ten times the annual federal investment of $670,000.

The Centers have nOW passed their third anniversaries and expect UO

achieve a self-sustaining status by June 1978 thr~ugh university dnd

industrial support, income generated from licen~ing new products ap~

Details of these econometric performance factors, recorded for al

c
,-------,.,'

equity investment in the new business ventures initiated, and graats

c) from public and private foundations.

In providing training and assistance to the entrepreneurs for

developing new products and initiating new businesses, several sphcific

functional areas are emphasized at the Centers. As a consequenc

each nevI product developed or venture initiated, as shown --on--1'abl~ II,

can be related directly to one or more of the following areas ,

Area I - Invention Evaluation and Market Development

In this area, services are available to independent inventors an

existing businesses, and to develop new products and services that can

be a basis for new venture initiation or licensed to existing bu~iness

for.growth purposes. The evaluations are formal and are integraded

/

"-.
into the training program. Center resou~es can be made available

to exploit those products and services having commercial potential.
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•
in return for services provided•

positio~s can be obtained by students, faculty, and the Center its

WRere a new venture results or an'existing business expands, equit,..
c

,.

:·kwi®ftWSf rem'pmiWff't - I~~~'~~.··(;~~.~'f ~t':_1~~~~e._._~~~~~;~.::::r:==1!:~_=:"10""''"
I . .

\

Area II Career Training

Tbis area mainly consists of classroom (theoretical) instruction dnd

laboratory (practical) courses. Table IV lists the various coursds

offered at each Center. The instruction emphasizes idea generatiqn,

evaluation, actual product development, business planning, and ma¥keting •

. Consequently, potential entrepreneurs, innovators, inventors, andlrroduct.

C
-,

, }

'j

evaluators can receive training and related experience at a Centef in

order to (a) increase their potential for initiating successful new

ventures; (b) improve their evaluati.on capabilities for selecting

potentially successful new products and services for existing bus~ncsses;

and (c) increase their performance in existing businesses either as

owner or employee through the generation of new ideas, developmen~ of

new products and L~provemcnt in their management capabilities.

The p:dma'rY purpose of this training program is to reduce the

takes to become a successful entrepreneur and to increase their

The uniqueness of the approach, however, is that· during the trai

.period, a new product may be developed in the laboratory that cs

it

. licensed to an existing business· or be the basis for initiating

new venture or expanding an existing one. As in Area I, the student

(
developers rr~y share in royalties from t~e licensing or tAke equ~ty

in the new ventures.
.-.
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Area III - Resource Availabilitv to New and Existing Businesses

.- enhanced through the availability arid use of (a) R&D facilities, (b

In this area, new ventures can be "seeded" or existing businesses
•
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idea and product development capabilities, and (c) management

-." assistance ~nd business planning programs. up to $40,000 in ,services

can be furnished to a new venture for seeding purposes.

Additionally, existing businesses with limited R&D capabilities, bdt

1~novative in spirit, are encouraged as industrial sponsors to uti~ize

the available Center resources. An industrial sponsor contributes

'significant funding to finance the services desired. The cost for

C")
such sponsorship may range from $5-25,000. rhe products developed

using these'reosurces are integrated into the laboratory training

program and, again, the students involved may share in royalties,

take equity, or participate in the resulting business.

rHE OUnCOK

In examining the performance of the Centers to date, it should be

kept in mind that the cases and Center f-~ctions and areas of int~rc~t

described in this article are concerned ~~th innovation Centers tDat

are still experimental. The testing of the concept that entrepreteurs

and growth-oriented businesses having ~ted resources but potentially

high technica1 capabilities can be materially assisted by self-suftaining

Centers is still in progress. Even with the achievements describ~d in

(
this article, validation of the concept ~ll no doubt require se~ral..
more years of continuing measurement and evaluation. However, id is
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TABLE II ,

INNOVATION CENTER CASES - 1974/76

c:
-

•
.-.., .=--. ": c>·,:l

MAJOR
CASE ' AREA OF
UI1BER CENTER MER EST (2) .

197'./76, ',",'
?::·"'.f~~.I.

, 1974/76
COMPANY

1974/76
CENTER

INVESTMENT

1974/76
(l)

SALES

19741 6 1974/76
CAPITALI ATION (1)

LOANS INV STMEIHS EMPLOH,'. ---,

40
2

100(3

5

50

, 200,000,
0,000
7,000

$1 
2,800
5,000

'0,000500,000
,.' .

500,000

1,000,000 11,000

$1,000,000 $ 
1,200 20,000

10,000,000

o
a
a

30,000

$ a
13,DOOa ,"

a

ECD Corporati on
AMF Corp. (License)
Koss Corp. (License)

Three licenses

Current I' ";; • >o,g devi ce
Bicycle frc:.:'.:-:5cts ".
Elec tr-oni c games

Semtel
Klein Corporatien

,.. Interg] oba I, Ltd.
(Kemtech, Inc. i

Precious metal counterfeit Hetra Corporation
detector '

Wide band musical
instru:rent

Capacitance meter
Compound bow
Pulse width amplifier

III
II
II/I11

II

II

II
II
II

MIT
MIT
MIT

MIT

MIT

MIT
MIT
MIT

1M
2M
3M

4M

5M

6M
7M
8M

lR ORE
2R ORE

3R ORE
4R ORE
5R ORE

6R ORE

C
7R ,ORE

ORE
'. ORE

I
I

I
I
I

I
I
I

,,' I

Wood burning stove
Three wheel car

Gold ore
Nite tra iner
Research and consulting

services
Tempa-bath
Cedar-mill wine rack
Therrrocyc l e
Guyton tab Ie

Fisher Stoves, Inc.
Transportation

Concepts, Inc.
Rare Ore, Inc.
Royal Industries
MBA Consultants

CCC PIumbi ng
Redi -Grill
Thermocycle, Inc.
sIca (License)

a
a

a
a
a
a
a
a
a

NlA
50,000

2,000
NIA
4,500

NIA
NIA
NIA

6,500,000(5)

0,000
0,000

500
5,000..

7,500
10,000

3
6

6
]

15

--{£.

35

9

14
2
3

15
5

3
r(.~ ( .
....U\.

'5,000
'5,000

4,000
50,000

2,000

1B,OOO

02,000

NIA
90,000

95,000

500,000
NIA

200,000 92,000

20,000
500

1,000

a

40,000 ' NIA
40,000 10,OOO,COO 200,000

500 NIA

o
35,000
40,000

Pittsburgh New Sun

Bactex Corp.
Three Rivers
Computers ,Inc.

Jessika Oximeter
Compu-Guard, 1nc.
Internaitonal Lamp
Corporation

Transcomm
Rehabilitation
Vectrondevices

Ne'lSpapers (printing
technique)

Transportation and related Peoples Cab Co.
equipment (computerized
meters)

Blood diagnostic
Specialty computer,
harovare

Blood oximeter
Security devices
Long life lighting

Timesharing
Prostheti cs
Remote control

III

III

III
III

'III
III
III

III
III
III

CMU

CMU

CMU
CMU

CMU
CMU
CMU

CMU
CMU,
CMU

lC

2C

3C
<lC

5C
6C
7C

BC
9C

laC

Totals 27 29 220,,000' 30,442,700 323,000 1973,000 392

(1 )
(2)

Includes potential for 1976.
1 - lnventlon evaluation and market developMent;
II - Career training;
III - Resource availability to new and existing businesses.

(3)

(4)
(5)

500 additional employees at
facilities.
100 additional employees at
Royalties-- $200,000 est. ($

ub-contrector-

ICO facilities
5,000 guaranteed)

•
• ..

....... "'-." ".' . ,"
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TABLE III

INNOVATION CENTERs

",

( ,.,. )
~

Econometric Data

(Financial and Return
on Investment)

DOLLARS IN,
MILLIONS

401 .,;•..,. e-e-

~ 10 I ))
9

il 's I I I

7,

61 6' I I I I ...-
5'

5, I 4'
31

4 I 2.
./ I I I

l'
3 I 0'

1974 i 1975 '1976

2i IRETURN ON INVESTMENT I~ {
~ t r-~ROI=E/C G

1.01
.9'

.S I I I I I -;
\

fll n ~

.

~
.6 r,.5,

f) .4;

.3\

.2\ nl l-

.11

~ ~.IBlcIDIEI I.Al'BliC IDliE
01

1974 ' 1975 11976

..
A. a PRIVATE VENTURE CAPITAL INV~STED

C. a NSF FUNDING

E. a ESTIMATED FEDERAL TAXES FRO,'"
DISTRIBUTION OF WAGES &'P'ROFITS

, B. = NEW VENTURE SALES
D. c ESTIMATED FEDERAL TAXES'FROJ

NEW VENTURE EMPLOYEES & PRodlTS
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TABLE IV

. COURSES OFFERED AT INNOVATION CENTERS

Course Title

0,,\"

(

o

Carnegie-Hellon
University

Hassachusetts
Institute
of Technology

University
of Or-egon

Design and Entrepreneurship
Hanagement of Technological Innovat~on .
Problems in Small Business
Engineering Economics
Hanagement Strategy
Financial Accounting and Control Sy~tems

Hanagement InvoL-mation and Control ~ystems

Production
Harketing
Cost Estimation and Analysis

Undergraduate Seminar
Introduction to Innovation
Invention Development Laboratory
Invention
Internship in New Enterprise Develoument
Entrepreneurship

Hanagement and Innovation
Appli~d Innovation I
Applied Innovation II
Applied Innovation lIB
Small Business Management
Entrepreneurship
HGT Research and Development
Venture Finance
Harketing Innovations

•
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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
grams to assist ~tential entrepreneurs and innovators in achieving
career objectives. As such, the role of the university in stimulating
technology innovation and university-industry alliances to accelerate
innovation process are of prime importance.
The comparable West European untvers ity-assoctatcd innovation activities!
emphasize research into the innovation process and the management of tec~'
nological 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 institutions

- loans ..
- investments
- subsidies

Private financial institutions
- loans
- investments
- grants

Public consultants

Private consultants

II. Summary of institutional services to assist private industry:
Education
Clinical experience
Training

- management
- technical
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p.2

•

"

Assistance
- management
- technical

!
Loans
Investments

'Grants/subsidies
Credits

- tax
investment

Regulatory relief
Special compensation

III. US-NSF Innovation Center objectives:
Research on innovation process/technological innovation
Management of technological innovation
Entrepreneurial career development
Idea/product development
Knowledge development

IV. Comparison of US/WE Innovation Center areas of emphasis:
US WE

aStimulating universitY/indust,ry aUtilization of university ret,,'urces
partnerships (self-sustaining), to solve industry problems ( ntinu-
minimum gov't intervention, serv- ous gov't funding), major go 'It in-
ing primarily as a catalyst. tervention.

-Technology selected/developed by -Technology selected/developeq by
private sector (emphasis on tech- federal government (emphasis Ion spe-
oology in general). cific technologies).

-Education/assisting potential -Ass ts t inq existing businesse.,.
entrepreneurs/innovators.

-Affecting curricula and mainstream -Using university resources ti assist
research/education interests of business (consultation/produ t devel-
university in the direction of opment), and researching the innova-
entrepreneurship/technological tion process.
innovation.

-Career development -Product development

V. Innovation process descriotors and relation to US/Wt Innovation
,Center activities:
Career Development

~tential entrepreneur~
V""

US

~xisting entrepreneur~
"V
~IE



p.3

Idea Development

Generation \ Product Development Product Development
New Business Existing Busines§,..

WE

Knowledge Development

\..... Resei\rch \ ./ Appl icati on .J
"V" ..........",..

WE US

VI. Innovation Center type institutions/locations &interests: . I
I

US
NSF Innovation Center locations &areas of interest:

MIT - Research on innovation process/idea generation/ne~ starts/
existing business product development (student entreJreneurs)

CMU - New starts/process of initiating new starts (student
entrepreneurs)

ORE - Invention evaluation, business planning, and marketi@g
assistance for independent inventors/small businesse
(student evaluators)

L

WE
Great Britain; France; W. Germany; Netherlands; Denmark;
of intet;est:

Training
- technical
- management

Assistance
- technical
- management

Financial
- new venture initiation (not at WE univ.)
- existing business product development

Ireland:! areas



COMPARISON OF US/WE INNOVATION CENTER AREAS OF INTEREST

,

US

CD STIMULATING UNIVERSITY/INDUSTRY
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.

ED AFFECTING CURRICULA AND MAINSTREAM
RESEARCH/EDUCATION INTERESTS OF·
UNIVERSITY IN THE DIRECTION OF
ENTREPRENEURSHIP/TECHNOLOGICAL
INNOVATION.

~ CAREER DEVELOPMENT.

WE

@ UTILIZATION OF UNIVERSITY RESOURCES·
TO SOLVE INDUSTRY PROBLEMS (CONTINU
OUS GOVERNMENT FUNDI~G), MAJOR
GOVERNMENT INTERVENTION .

.~ TECHNOLOGY SELECTED/DEVELOPED BY
FEDERAL GOVERNMENT (EMPHASIS ON
SPECIFIC TECHNOLOGIES.

~ ASSISTING EXISTING BUSINESSES.

.~ USING UNIVERSITY RESOURCES TO ASSIST
BUSINESS (CONSULTATION/PRODUCTDEVEL- •
OPMENT), AND RESEARCHING THE
INNOVATION PROCESS.

@ PRODUCT DEVELOPMENT.



INNOVATION PROCESS DESCRIPTORS AND RELATION TO USiWE INNOVATION CENTER ACTIVITIES

CAREER DEVELOPMENT

Existing Entrepreneurs ~

"""V
WE

#U 41.@! WIU··5biPi sas fj $ if 19iti@

IDEA DEVELOPMENT

Generation
?'W""U"!5el. 'Wi· Hi iiQlb' \.. """ "'" 'l."W.' 'm' "'''" ..-

Product development •
Existing Business

WE

Product Development
New Business

'V'"
US

Mil &Z .pa 1.; 3M;.

~ea

.. '

Research"'----'V'"'
WE

KNOWLEDGE DEVELOPMENT

""'" """"''''''''''''''''''''''''"'''Ii' ,.. ~""=""'·''"'"'''2"''''' ~\iI-;pp~=-::""'''''''''''''''''''''''''''''''''''''~''''.
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