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ABSTRACT

TECHNOLOGY TRANSFER, INNOVATION AND MARKETING
IN SCIENCE-ORIENTED SPIN-OFF FIRMS
A CONCEPTUAL MODEL

by
Lawrence Michael Lamont

Co-Chairman: Charles N. Davisson
Co-Chairman: Alfred W. Swinyard

Spin-offs are science-oriented businesses formed by the transfer of
technology and entrepreneurial talent from industrial, governmental and
educational organizations. Bota technology transfer and innovation have
been cited as important factors in the formatiocn and development of spin-
offs. Marketing ability has been suggested as one of the constraints to
their development.

The entrepreneurs of most spin-off firms are aware of the need for
technology and innovative ability, but they do not always fécognize the
importance of developing a marketing capability. The problem is compli-
cated because during the early stages of development, spin-bffs undergo
dramatic changes in the scope of their business. A conceptual framework
is needed to help management relate the role of marketing to the dynamiec
nature of the spin-off's development.

The objectives of this study are:

1. To evaluate the significance of technology transfer and
innovation to the formation and development of spin-off
enterprises.

2. To identify and analy7z> the critical variables in the
marketing of technology-oriented products, services and

capabilities.



3. To provide a conceptual aodel usefl to mnagement

in specifying the role of warkebing in the operation
of their firm.

The rescarch was limited to Michigan spin-offs formed during the
period 1954-1968. Threc data colleetion proccdurcs were cmployed:

(1) a mail survey, (2) interviews with spin-off entrepreneurs and
manufacturers' representatives, and (3) a search of literature.

Michigan spin-offs were formed by ecmployees of industry (ineluding
other spin-offs) and educational institutions (universities). The scope
of their business activities covered a spectrum ranging from research
and development to the production and provision of standard products and
services.

All spin-offs are classified by source organization (industry or
university) and major business activity. A relationship is established
between the classification ;chemes and it becomes the framework for a
conceptual model. The relative importance of tcchnology transfer, inno-
vation and marketing is examined within this framework.

The spin-offs at the resecarch and development end of the spectrum
were highly technically oriented. They transferred technology from the
new fields of science but it was general scientific and engineering
information. The opportunitics for innovation were limited because
nearly all the technical activities were performed on a contract or
fee basis. When pro@ucts or services were developed the firms faced a
series of important adjustments in their marketing programs. The market-
ing efforts of these spin-offs were oricnted to obtaining new contracts.
Sales engincering performed by the principal. founders was the major

thrust of the marketing program.



By comparison, [irms involved in a standard product or service
acbivity transferred more business skills and market intormation. Trans-
ferred Lechnology was less important, but the transfer was {rom well
developed fields of technology and related to specific products or
services. Opporiunities for a dirccted program of innovation existed
because the firms were usually able to finance some proprietary development.

As products or services were developed both the opportunity and the
need for creative marketing increased. The marketing programs employed
a broad range of sales promobion tools and an expanded level of sales
effort. The need for broad market coverage rcquired the use of market
intermediarics and direct sales.

It is concluded that bhe importance of technology, busincss skills,
marketing and market information is related to the spin-off's business
activity. Innovation is é key factor in the development of all spin-offs.
Those that are successful cxperience rapid growth in sales and employment.
The role of marketing is influcnced not only by the original nature of
the business, but also by the changes that occur in the carly stages of
Jevelopment. The firm faces a conbinuing need to cvaluate and adjust
the emphasis of the marketing effort. The conceptual medel provides a

framework for analysis and decision making.



PREFACE

The role of the science-oriented spin-off in transferring technology
and introducing new innovations into the economy continues to be a
subject of interest. The relative ease with which a certain level of
business success can be achicved has encouraged increasing numbers
of prospective entrepreneurs to test their innovative abilities in the
marketplace. Since 1954, the rate of spin-off formations in Michigan
has accelerated and in 1968, 126 firms were located in the state.

Despite their apparent success, only a few spin-ofis achieve the
level of operations envisioned by their principal founders at the time of
formation. A few spin-offs fail, while the large majority are only
moderately successful.

It has been suggested that a major constraint to the development of
the science-oriented spin-off has been the failure or inability to acquire
a marketing capability. The validity of this generalization is difficult
to challenge. However, the question of interest to most entrepreneurs
is, '"What role should marketing play in my firm?'" The need to find an
answer to this question and relate it conceptually to technology transfer
and innovation provided the motivation for this research.

This study of Michigan spin-off firms was started with the encour-
agement of Professor Alfred W. Swinyard, Associate Dean of the

Graduate School of Business Administration at The University of
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Michigan. Becausc the rescarch focused on a group of small businesses
vitally concerned with the development and dilfusion of technology, the
Institute of Science and Technology consented to finance the study. My
gratitude extends far beyond the financial support provided for this
research. During my doctoral program I was privileged to be associated
with the Institute as a research associate.

Completion of this study would not have been possible without the
cooperation of the spin-off entrepreneurs and manufacturers' represen-
tatives. They supplied invaluable data in the mail survey and during
personal interviews. It is my hope that the results of this study will
provide useful information to these individuals who gave so freely of
their time.

The comments and recommendations of my doctoral committee were
most helpful in the rescarch and writing of this dissertation. My sincere
appreciation for the considerable amount of time and effort devoted to my
dissertation is extended to Professor Charles N. Davisson, co-chairman
and Professor Alfred W. Swinyard, co-chairman; Professor Franklin G.
Moore and Assistant Professor H. Paul Root, all of the Graduate School
of Business Administration; and Professor Joseph J. Martin, Associate
Director of the Institute of Science and Technology.

I would also like to acknowledge the assistance that I received while
coliecting the data and preparing the study from persons in the Industrial

Development Division of the Institute of Science and Technology. Special
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thanks also go to Mrs. Mavrilyn Meyers and Mrs. Gladys Smith for the
many hours they devoted to lyping the revisions and iinal copy of this
dissertation.

Finally, a most sincere expression of appreciation is extended to
my wife, Lynne, Her encouragement and considex:ation made the com-

pletion of this study a highly challenging and rewarding experience.
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CHAPTER 1

Introduction

The Research Problem

Background

As a result of dramatic increases in the scale of research and
development activities since World War II, there has been a signifi-
cant increase in national concern over the role of technology trans-
fer and innovation in economic development. This concern has
resulted from a growing public recognition of the importance of
advances in science and technology in the development of new prod-
ucts and services.

Beyond national recognition of the need to speed the development
and spread of new technology, there is also growing interest at the
regional level regarding the role of science and technology in state
and local economic development.l In recent years, part of this inter-
est has been stimulated by the emergence of a new type of small
business enterprise oriented to the development and marketing of

products, services and capabilities having a high technology content.

'James F. Bednar, Bruce W. Macy, and Robert E. Roberts, Impact of
Science and Technology on Regional Development, Report by the Mid-
west Research Institlute to the U.S. Departmeni of Commerce, Decem-
ber, 1967 (Washington, D.C.: Government Printing Oifice, 1967), p. 1.
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Many of these small science-and-tech'nology-oriented businesses
have been referred to as spin-offs. They are formed by the spin-off
or transfer of technology and entrepreneurial talent from educational,
governmental, and industrial organizations and propelled by success-
ful innovation. In many geographic regions of the country, the spin-
offs have exerted substantial impact on the growth and structure of
local economies. Through their frequent success in applying new
technology, they have become an important vehicle in promoting
technological change.

By definition, spin-offs are science-oriented firms formed by
individuals who rely heavily on (1) knowledge about a particular
technology gained from previous employment, and (2) their ability
to transfer this knowledge from a previous employer and translate
it into a marketable item.? The spin-off process is an informal
mechanism of technology transfer which results in the formation
of new scientifically oriented business firms. The term, Spin-o.ff,
refers to the fact that the entrepreneurial talent and technology for |
the new firm spins out from some other existing organization.’

Technological innovation describes the process through which

’Dean C. Coddington and James F, Mahar, ‘“The Scientific Complex--

Proceed with Caution,”’” Harvard Business Review, XLIII (January-
February, 1965), 141-42.

*Edward B. Roberts, ‘‘Entrepreneurship and Technology,”’ in Fac-
tors in the Transfer of Technology, ed. by William H. Gruber and
Donald G. Marquis (Cambridge: The MIT Press, 1969), p. 220.
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transferred technology is refined and app_lied by the spin-off firm. It
is visualized as a sequence of activities extending from basic research
to the manufacture of products or provision of new services.

In many respects, the characteristics of the spin-off firm are
quite different from those of the typical small business. Because of
the extensive innovation sequence involved in developing technology,
spin-off firms are often engaged in a variety of different business
activities. Some are formed with the objective of commercially ex-
ploiting a new product, service or process already developed, while
others are formed on the expectation that new products, services, or
processes would eventually be developed through further technical
development.* The basic characteristic of this type of enterprise is
that it is typically trying, through the development of technology, to
do something that has not been successfully done before.” When thé
nature of the proposed technical development is not clearly defined,
the spin-off firm is subject to not only a high degree of market un-
certainty (typically present in small business) but also a high degreé
of technical uncertainty. If the uncertainty is substantial, initial
financing through organized capital markets is almost impossible

to secure because of the long development period required. As a

‘Albert H. Rubenstein, Problems of Financing and Managing New
Research-Based Enterprises in New England, A Research Report
to the Federal Reserve Bank of Boston, No. 3, 1958, p. 2.

*Ibid, p. 1.
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result, many spin-off firms are initially qndercapitalized and start
business with a limited amount of working capital.

The heavy reliance of management on developing new technology
means that they are marked by a strong technical orientation. Typi-
cally, the principal founders and most of the initial employees are
technically trained. In many instances the need for formal business
experience is considered of secondary importance to the technical
capabilities of the firm,

The variety of possible business activities, the strong techno-
logical orientation of the business and the frequent absence of spe-
cific business skills in the organization creates some unique business
problems. This research examines in depth one of the most challeng-
ing and difficult problems encountered by the spin-off firm; the suc-
cessful marketing of a technically oriented product, service or

capability.

Previous Research

Previous research and literature emphasizes a lack of knowledge
of the role of marketing in technology-oriented spin-off firms. Fur-
ther, detailed examination indicates that perhaps the problem has a
dual nature. Not only does the literature confirm the existence of a

problem in the spin-off firm, but it also illustrates the complex
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nature of the problem and the need for a ponceptual framework to
build perspective.

One of the earliest research studies on the spin-off phenomenon
was perhaps the most thorough and comprehensive. As early as 1958,
Albert Rubenstein studied the emerging scientific complex in the New
England area for the Federal Reserve Bank of Boston. His research
was oriented to the problems of finance and management in new
research-based enterprises, but he recognized the importance of
marketing:

NRBE’s in New England are often staffed with men
who have little or no experience with professional
marketing, and who may also be inclined to dislike
it, and underrate the necessity for it.°

A similar study, published in 1962, employed a mail questionnaire
to examine a universe of 300 small spin-off electronic firms located in
Southern California. Although the study examined all of the functional
areas of business, one of the major conclusions was that there existed
“‘an insufficient understanding of the importance of marketing in the

overall operation.’”’

°Rubenstein, Problems of Financing and Managing New Research-Based
Enterprises in New England, p. 90.

"Bureau of Business and Economic Research, San Diego State College,

A Study of the Problems of Small Electronics Manufacturing Companies
in Southern California, A Report Prepared for the Small Business Ad-
ministration, February, 1962 (San Diego: San Diego State College, 1962),
p. 179.
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The importance of the role of marketing in the formation and

operation of industry and university spin-off firms was {urther con-
firmed in recent research conducted by the Massachusetts Institute
of Technology.® The MIT research studied 160 university spin-off
companies founded by former full-time staff and faculty members
of MIT’s laboratories and engineering departments, nine secondary
spin-off firms founded by the employees of the MITRE Corporation
(an MIT spin-off) and a large number of industry spin-offs started
by former employees of a large industrial electronic systems con-
tractor. An important result of the research was the determination
of a group of factors which were considered to have an important
influence on the success of spin-off enterprises., Two of the fac-
tors listed as influencing success were the existence of a formal
marketing organization and the extent of technology transfer to the
new firm:

Finally, one differentiating element we also note

is the existence of a marketing department in the

more successtul new companies and the lack of

formal marketing organizations in the less suc-

cessful firms. This, in part, is related to one

earlier finding pertaining to the general impor-

tance of recognizing the need for specific busi-

ness functions in the corporation. More signifi-
cant is the likelihood that this factor gives

8Edward B. Roberts and Herbert A, Wainer, ‘‘Technology Transfer
and Entrepreneurial Success,’’ Proceedings of the 20th National
Conference on the Administration of Research (Denver: Denver
Resecarch Institute, 1967), p. 83.
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testimony that advanced technology needs to be ex-
ploited, and that even brilliant ideas do not move by
their own energies into the market place.’

The importance of technology transfer to the new firm is not
surprising because it forms the initial base for further technical
development. However, this related aspect of the MIT research
draws its importance from the fact that it marked the first attempt
to meaningfully classify spin-off firms by the extent of technology
transfer, identify the factors that influence the extent of transfer,
and assess the significance of transfer on the success of the firm.

Parhaps of most interest is the finding that high performing
companies, determined by various measures of sales growth, were
frequently those characterized by a high degree of technology
transfer from the source organization to the new enterprise:

Technology transfer from a research and develop-
ment organization is, therefore, not just a nicety.

It is instead directly correlated with and is a causal
influence on the eventual degree of new company
success.'’

Several authors have used an alternative approach to confirm the

existence of a lack of awareness of the role of marketing by examining

its effects on the marketing efforts of spin-off firms. Egan, for

®Roberts and Wainer, ‘Technology Transfer and Entrepreneurial
Success,’’ pp. 89-90.

®Ibid., p. 89.
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example, in his dissertation on research and development in small
defense firms noted that there was almost a completé absence of the
marketing concept in the majority of these smaller concerns.'’ He
further concluded that the heavy participation by technical people in
the organization caused the value of products to be measured in
terms of their intrinsic rather than their economic value.'

The absence of a marketing concept has been noted by other
authors and appears to be a general conclusion applicable to some
degree in all spin-off firms."* The cause seems to arise from the
fact that the firms are often dominated by engineers, scientists,
and other highly technical personnel. As a result, they are prob-
lem and product oriented and have failed or simply refused to rec-
ognize the significance of the marketing concept.

Rubenstein in his early research study of New England spin-off
firms also discussed a number of difficulties encountered by these
firms as a result of the lack of marketing experience and knowledge

in their formation and operation:

“Douglas M. Egan, ‘Research and Development in Small Defense
Firms: A Study in Marketing to Government’’ (Unpublished Ph.D.
dissertation, University of California, Berkeley, 1965), pp. 248-249.

“Ibid., p. 250,

BHarry Schrage, “The R&D Enireprencur: Profile of Success,’’
Harvard Business Review, XLIII (November-December, 1965), 56-69,




One of the major competitive disadvantages of the
NRBE is its frequent weakness in selling and in the
general area of marketing which also includes mar-
ket analysis, advertising, distribution, pr 1cmg and
other activities in support of direct selling.'

He further mentions that products and services are {frequently
priced too low because of the failure of the firm to anticipate and include

product development and promotion costs.'* In reality, this understates
the seriousness of the problem. It appears that many of the spin-off
firms can neither estimate the costlor the value of their products and
services to the customer.'® The failure or inability to consider value
frequently leads to an initial price lower than full costs and then to pres-
sure to increase prices as the market for the product or service develops.
Product development efforts of spin-off firms are frequently charac-
terized by a failure to design for market needs. The entrepreneur
becomes so technically involved with a new product that serious design
oversights result or the product is simply overdesigned for the market.!”

In part, this appears to be the result of inadequate market information.'

4 Rubenstein, Problems of Financing and Managing New Research-Based
Enterprises in New England, p. 90.

15lbid, p. 102.

6personal interview with Mr. Henry R. Greenley, Vice President of

Research and Development, Buhr Machine Tool Company, Ann Arbor,
Michigan, October 15, 1968.

"Kenneth C. Germeshausen, ""A Product Line for a Government-Oriented

R &D Company," IEEE Transactions on Engineering Management, Vol.
EM-15 (Junc, 1968), p. 85.

Toia.




10

Webster’s study of science-oriented firms selling advanced
electronic components to the military market describes another
aspect of tl;e problem. Although his research was not specifically
directed to the spin-off firm, he concluded that the technology -
oriented businesses included in his study did very little planning
~ in the process of product development and were inclined to oper-
ate in response to immediate technical problems and needs."
While it might be argued that the dynamic changes in technology
and the subsequent uncertainty of demand make a more organized
approach to product planning unfeasible, the absence of even a
crude planning effort has had serious consequences. Products
frequently have a high rate of technological obsolescence because
of a failure to adopt and adapt to changing technology. Further,
products and services are too often addressed to small, poorly

defined markets.

The study of Southern California spin-offs found that the func-
tion of sales forecasting in spin-off firms was both infrequently and
poorly performed.20 When it was attempted, the basic sources of

information used in developing the forecast were (1) past sales,

Brrederick E. Webster, Jr., ¢“Marketing Management for Defense
Procurement: Selling Advanced Electronic Components to the
Military Market,’’ (Unpublished Ph.D. dissertation, Stanford Uni-
versity, 1964), p. 185.

20gureau of Business and Economic Research, San Diego State Col-
lege, A Study of the Problems of Small Electronics Manufacturing
Companies in Southern California, p. 2017.
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(2) past experience, and (3) personal opinion.*!

This occurred in
spite of the fact that ample information was available in various
technical and trade publications.

While the literature supports the proposition that a problem
of inadequate knowledge and understanding of the role of market-
ing does exist in spin-off firms, the structure of the problem
cannot be analyzed because of the generalized nature of the
literature and the absence of a conceptual framework to put the
problem into perspective.

This suggests two conclusions which are relevant to univer-
sity and industry spin-off firms. First, the ability of spin-off
firms to analyze the role of marketing is being restricted because
of the failure to relate it to a frame of reference. Second, while
the specific nature of the marketing problem may vary in the indi-
vidual firm, there are certain development patterns common to all
spin-off firms which if understood would simplify the specification

of the role of marketing in the formation and operation of the firm,

A Conceptual Scheme

It is helpful to view the formation and development of the spin-
off firm as two distinct but related phases. Initially, the firm consists

of a unique combination of transferred technology, entrepreneurial

21_I_t_)_i_(.l.
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talent, and financial resources. The formation process consists of
bringing these three resources together in a blend which is consis-
tent with the business objectives of the firm’s principal founders.
Depending on the extent of the financial resources, and the nature
of the transferred technology and entrepreneurial talent, the newly
formed firm can be visualized as falling somewhere along a broad
spectrum of business activity. This spectrum is occupied by re-
search and development firms at one extreme and firms engaged
in the manufacture or provision of highly standard products and
services at the other,

The growth pattern of the spin-off frequently invoives a change
in the nature of the firm’s business activity. This occurs over a
period of time and is characterized by a movement along the busi-
ness activity spectrum, The direction and rate of change depend
on the desire and ability of the firm’s founders to innovate. When
this desire exists, it is implemented through a sequence of technical
activities which comprise the innovation process. The technical
process itself may be relatively short in duration, but the time re-
quired for commercialization and a notable impact on the firm’s
business is usually much longer. In firms initially having a research
and development orientation, the change may be viewed as a gradual

movement toward the development of a line of standard products or
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services. In product-oriented firms it results in the development of
new products and related services. However, not all spin-off firms
elect to move along the activity spectrum. Many, as a reSult of cor-
porate philosophy or the absence of it are content to maintain an
existing business orientation indefinitely while continuing to develop
the markets readily available to them. The case of Bio-Engineering
Consultants, Inc., illustrates this point. This Parke-Davis spin-off
does a nationwide business in designing and fabricating custom
medical electronic instrumentation for researchers with highly
specialized applications. Bio-Engineering views itself as the inter-
face between the medical researchers and the manufacturer. Accord-
ing to Pat O’Brien, the firm’s president:

We are the problem solvers—the middlemen between
the manufacturers and the doctor or other researcher,

If we develop a marketable product we turn it over to
some other firm for manufacture. We would rather
work with a manufacturing firm than compete with
them.??
Both the formation and development process have important im-
plications for the role of marketing in the spin-off firm. Previous
research has suggested that the opportunity to form a spin-off firm

may be influenced by the entrepreneur’s knowledge of a specific

market need or knowledge related to a particular product or service

*>The Ann Arbor News, June 15, 1969, p. 21.
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concept:

The men starting spin-off firms must be in a posi-

tion to see problems or needs which, in turn, sug-

gest profitable opportunities for the individual or

firm which can solve these problems,

As a rule, opportunities to form a spin-off become

apparent to an individual who through his work in

an organization acquires two types of knowledge-—

market knowledge and product knowledge.?®

Although it seems possible that information of this type may be
a strong motivating force to initiate the spin-off process, its signi-
ficance to the nature of the formation process is not entirely clear,
The rate and direction of the firm’s development also has im-

portant implications for the role of marketing. While the initial
business orientation of the spin-off firm clearly implies the need
for certain marketing skills and capabilities, the requirements can
change. Firms actively engaged in the innovative process may
change the nature of their business and at the same time increase
the marketing capabilities required for continued success. For
example, a spin-off firm may enter the market by performing

contract research and development in a new field of tech-

nology. The revenue generated may then be used to support an

#Denver Research Institute, The University of Denver, The Scientific
Complex-Challenge to Colorado, A Report Prepared for the Public

Service Company of Colorado, June, 1964 (Denver: Denver Research
Institute, 1964), p. 4.
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innovative effort designed to develop and market a product line in the
same field. The case of Transidyne General, Inc., a recent University
of Michigan spin-off, provides an excellent illustration and suggests
the marketing implications:

Although Transidyne has not had a ‘‘hardware’’ prod-

uct until this fall, the scientists have been trying to

keep their financial heads above water with research

and development contracts to such companies as

RCA-Whirlpool Corp., Lear Siegler Corp., Electro-

voice Corp., Burroughs Corp., Sunbeam Corp.,

Sparton Electronics and Bendix.**

Those spin-off firms aggressively moving along the ‘‘business
activity’’ spectrum may successively enter several entirely different
markets on a temporary or permanent basis. The nature of the sell-
ing effort may vary from firm to firm and according to the change in
orientation, but one example of the adjustments required in the spin-
off’s marketing program is suggested in the case of E.G.&G., of Bed-
ford, Massachusetts. This company is an MIT spin-off organized to
perform government contract research and development on firing
systems for nuclear weapons. Following defense cutbacks on military
R&D expenditures, the firm became concerned about their total depen-

dence on the government as a source of revenue. The comments of

Kenneth G. Germeshausen, President of E.G.& G. describe the problems

%The Ann Arbor News, September 13, 1968, p. 19.
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encountered by Lis firm in their attempt to shift the company from a
research and development orientation to a product orientation:

The fundamental lesson in this and what companies like

ours so seldom recognize is the importance of finding

out what the customer really wants. You need market

inputs, but companies like ours fail to comprehend the

difficulty in reaching a somewhat dispersed market and

customers with whom your engineers have no direct

contact. They do not recognize the need for a sales

organization that provides these inputs. They do not

even recognize that there is such a thing as a sales

organization although they themselves are often acting

as sales people.?®

The conceptual scheme developed in this study views the technology-
oriented spin-off firm as passing through two distinct stages each having
important implications for successful marketing. During the formation
stage the firm acquires market information and marketing skills which
become part of the resource base and provide direction for the develop-
ment of the business. Initially, each technology-oriented spin-off begins
operations somewhere along a broad spectrum of business activities
ranging from the research and development at one extreme to the mar-
keting of standard products and services at the other.
There are two possible patterns of business development. Those

spin-offs willing to assume the risks of innovation can move along the

spectrum and change the nature and orientation of their business. For

**Germeshausen, "A Product Line for a Government-Oriented R & D
Company, " p. 85.
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many spin-off firms this is almost a natural progression. However, for
a variety of reasons many firms prefer to limit the risks of innovation
and maintain their.initial position. They develop by continuing to pene-
trate their original markets in greater depth. Firms following the first
development pattern face a series of important adjustments in their
marketing programs, while the latter group of spin-offs are‘confronted
with the problem of improving the sophistication of an existing market-
ing capability to remain competitive.

The failure of previous studies to relate marketing problems and
requirements to the formation and development stage of the spin-off
firm makes the problem appear fragmented and complex. This is be-
cause there is no reference point for comparison. At the same time,
the development process is complicated because innovative spin-off
firms change their business orientation at widely different rates de-
pending on the technology transferred and market conditions. Market-
ing problems current in one firm may be those experienced by other
firms in the past, or encountered by others in the future. The capa-
bilities required for their solution may also vary widely. These two
factors account for much of the difficulty in understanding and speci-
fying the role that marketing should have in the formation and devel-

opment of a spin-off firm.
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Research Hypotheses

From preliminary research, two major hypotheses were devel-
oped to further specify and evaluate the validity of the coﬁceptual
model suggested in the previous section. The first hypothesis ex-
plores the relationship between the spin-off firm and the entry point
along the business activity spectrum and will be analyzed by testing
three postulates. A second major hypothesis examines the role of
marketing in the formation and development process of the spin-off
firm. It also tests three related postulates.

1. Spin-off firms are initiated at all stages along the
business activity spectrum.

a) University spin-off firms enter into the busi-
ness activities at the research and develop-
ment end of the spectrum,

b) Industry spin-off firms enter into the business
activities at the standard product and service
end of the spectrum.

¢} Second generation spin-offs enter into the
business activities closer to the product and
service end of the spectrum than the univer-
sity or primary industry spin-offs.

2. Marketing plays a small role in the initial forma-
tion process, but assumes greater importance as
the spin-off firm develops.

a) Market information rather than knowledge of
specific marketing functions or techniques
plays the more important role during the
formation process.
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b) The marketing techniques and capabilities re-
quired by the standard product and service
firms are more extensive than those required
by the firms having a research and develop-
ment or similar orientation.

¢) Progression from a research and development
or similar orientation to a standard product

and service orientation requires major adjust-
ments in the firms’ marketing effort.

The Need for Research

A comprehensive analysis of the dimensions of the marketing
problem has not been attempted. Although fragmentary knowledge
exists, there is a basic need for research to integrate marketing
with the formation and development process of recent university
and industry spin-off firms.

There are other reasons that make the need for research of this
type urgent. In recent years, the emphasis and concern over the bur-
geoning growth of science and technology activities has shifted from
a focus on the process of creating new scientific and technological ad-
vances toward a greater emphasis on the effective utilization of dis-
coveries and developments, Accordingly, attention has also been
redirected to the role of the innovator, the individual who has

acted to champion the translation of science and technology
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from laboratory into use.*® With this changing emphasis, marketing
assumes an even more important role in the transformation of tech-
nology by the spin-off firm.

Further, because of the beneficial commercial and economic im-
pact of the spin-off firms on several geographic regions of the United
States, there exists a need for a greater understanding of the process
to develop policies which will promote this unique form of technology
transfer. The importance of this impact should not be underestimated.
In the Boston area, for example, over 216 technology-oriented spin-offs
have been formed by previous employees of several MIT labs and aca-
demic departments, a government laboratory, a non-profit corpofation
and a single industrial electronic systems contractor. A similar situ-
ation exists in Palo Alto, California where the spin-off firms and other
technology-oriented business located in the 808 acre Stanford Industrial
Park employ over 18,000 scientists, engineers, and supporting techni-
cal personnel.z" It is estimated that more than 200 research-based
companies doing about $1-billion in business are within a 50-mile
radius of the Stanford University campus. By sampling techniques,

the percentage of spin-off firms in this group was approximated at

*Donald A. Schon, ‘““Champions for Radical New Inventions,”’
~ Harvard Business Review, XLI (March-April, 1963), 77-85.

*Victor J. Danilov, ‘‘The Spin-Off,’’ Industrial Research, XI
(May, 1969), 55.
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50 percent or more.?®

Finally, it is strongly believed that present and prospective
entrepreneurs of spin-off firms need an operational framework
which will be helpful in providing a realistic picture of the chang-
ing requirements for marketing expertise in their firms. It is
hoped that the results of this research will fulfill this require-
ment and underscore the necessity for a careful consideration

of marketing in the formation and operation of the firm.

Scope and Objectives of the Research

The scope of the research is limited to Michigan spin-off
firms founded in the time period 1954 to 1968. This period in-
cludes a universe of 12€ firms, concentrated in southeastern
Michigan, but not limited to this geographic region. The spin-
off firms under study are further defined as those independent
corporations, partnerships and proprietorships employing tech-
nology developed in the physical, mathematical, and engineering
sciences. The major areas of technology include electronics,
materials, computer hardware and software, optics and electro-
mechanical equipment. In general, the spin-off firms are engaged

in one or more of the following business activities:

28_@9.
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1. The provision of a technical capability to perform consulting,
' research and development, testing, design and engineering,
prototype fabrication, and contract manufacture in specialized
fields of technology.

2. The manufacture of products or provision of services

developed by the firm for commercial, government and
institutional markets.

The Michigan spin-off firms included in this study are in a broad

range of industries and fields of technology, serving a variety of mar-
kets with their products, services and technical capabilities. 1t is
difficult, therefore, to make highly specific statements about the sig-
nificance of technology transfer and innovation that will be applicable

to all firms. It is equally difficult to specifically define the marketing

problems and adjustments which they all face. Nevertheless, there are
certain technical and marketing requirements which are common to all
spin-off firms. The focus and interest of this study then is to examine
the formation and development processes to discover the common tech-
nical and marketing elements which are critical to success.

Given the above restrictions on the scope of the research, the ob-
jectives are established as follows:

1. To evaluate the significance of technology transfer and inno-
vation to the formation and development of spin-off enterprises.

2. To identify and analyze the critical variables in the marketing

of technology-oriented products, services and capabilities by
spin-off enterprises.

3. To integrate the critical marketing variables into the forma-
tion and development process and provide a conceptual
framework useful to management in specifying the role of
marketing in the operation of their firms.
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Research Design
The majority of the data reproted in ihis study and used as a
basis for final analysis was generated through a mail survey of
Michigan spin-off firms and personal field interviews with their
principal founders. In addition, a detailed search of published and
unpublished literature related to the spin-off phenomenon was
started in the preliminary stages of research and continued

throughout the study.

The Mail Survey

Purpose. The mail survey was designed to establish a techni-
cal and market profile of the spin-off firms in the State of Michigan
and to examine the changes in these characterisiics over the life of
the firm. It also served the purpose of classification and as a source
of firms to be surveyed in the field interview phase of the research.
Spin-off firms were classified by type of source organization and by
the major focus of their business activity. This information was
used directly in éxamination and evaluation of the first major hy-
pothesis and as a selection instrument for personal field interviews.
The scope of the mail survey was confined to all spin-off firms

meeting the geographic and time cons traints previously discussed,
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Sample design. Aside from the criteria mentioned, the sample

was not limited in any other manner. Spin-off firms of all sizes in
terms of sales and employment were included to provide diversity and
contrast to the research. This diversity in size was essential because
the research emphasis was on the examination of changes in the role
of marketing in the spin-off firms. It was suspected that many of
these changes occurred ¢/er time and were related in some manner
to increasing firm size, The relative ease of gaining access to the
population under study through use of the mail questionnaire and the
economy of this method as opposed to other means of data collection
led to the establishment of an initial sample that included all spin-
off firms identified as being within the scope of the study.

Following definition of the universe, a list of spin-off firms was
compiled. Traditional éources of business information, such as

trade publications, Dun and Bradstreet statistics, the Michigan Direc-

tory of Manufacturers, Industrial Research Laboratories of the United

States, newspapers, and knowledgeable university and industry person-
nel, were all used extensively. A list of 126 spin-off firms was con-
structed from these publications and information sources. They be-

came the basis for the mail survey.

Methodology. A test mail questionnaire was initially directed to

a random sample of eighteen of the identified spin-off firms in an effort
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to estimate the response rate and determine the clarity of each question.
A total of 14 firms sampled in this manner responded over a 4-week
period, yielding a 78 percent response. The test questionnaire indicated
that all questions were sufficiently understood to elicit a meaningful
response. It also indicated that there was considerable motivation
among respondents to reply to such a questionnaire.

A mail questionnaire identical in all respects to the original test
questionnaire was directed to the remaining 108 firms located through-
out the State of Michigan. An initial response was received from a
total of 39 firms, representing 35.8 percent of the population not pre-
viously sampled. Approximately 21 days after the principal mailing,
an additional follow-up mailing was addressed to all non-respondents.
Completed questionnaires were obtained from another 20 firms, or
28. 6 percent of the remaining portion of the universe. After tabulation
of the responses had begun, 3 additional questionnaires were received,
yielding a total response to the mail survey, including the test ques-
tionnaire of 76 firms, or 59.8 percent of the total population.

All of the mail questionnaires returned were found to be usable for
the final analysis. .However, 4 of the returned mail questionnaires
were only partially utilized. These included responses from firms
initially founded as spin-offs, but for a variety of reasons eventually

became a part of another company through merger or acquisition,
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. Because the test questionnaire and the questionnaire used for
the principal mailing were identical, the results of the test ques-

tionnaire were included in the tabulation of the survey reSponses.

The mail questionnaire. A copy of the mail questionnaire,

the introductory letter that accompanied it in the mailing, and a
detailed tabulation of the responses are included in Appendix A.
In many respects the mail questionnaire contained some unique
features. Not only was it useful in classifying each firm by
source organization and major type of business activity, but it
also accomplished the task of two successive surveys by mea-
suring the change in the nature of the business over a period of
time. The latter information was valuable because it allowed a
direct comparison of the spin-off firm’s progression along the
business activity spectrum with the markets served and the type
of market representation employed at each stage. Most of the
questions were structured so that both major research hypotheses

could be evaluated using data from the mail questionnaire.

Since the mail questionnaire requested information concerning
the spin-off firm’s first and latest complete year of business oper-

ations, it was directed to the principal executive officer. To
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minimize the amount of time required by the respondent to complete
the questionnaire, it was designed to use questions requiring only a
check mark or short numerical answer. Questions that related to
specific sales or profits of the spin-off firm were not included in
the mail survey. This reflected the fact that many of the companies
were privately owned by single individuals or a small group of in-
vestors. It was believed that they would be reluctant to respond to

a survey containing such questions.

The questionnaire instructions requested answers based upon

the respondent’s immediate knowledge, rather than requiring a de-

tailed search of company records. For questions where numerical

answers were required, only estimates based upon information

immediately available were requested. While these conditions

might have imposed a limitation on the accuracy of data obtained

from individual firms, the reliability of the total sample was prob-
ably increased because of the greater response to a questionnaire that

could be completed in a minimum amount of time. A mail question-

naire designed to elicit a high response rate was also necessary
because of the small number of firms in the population. It was pre-

viously mentioned that the firms for the field interview phase of the
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research were selected from among those responding to the mail
questionnaire. In order to provide a diverse representation of
spin-off firms for this phase of the research, it was estimated

that a substantial response to the mail questionnaire: was essential.

Personal Interviews

Personal interviews were conducted with the principal execu-
tives of spin-off firms to further test the hypotheses advanced and
provide general background information related to marketing. Of
specific interest were the capabilities required for effective mar-
keting of the firm’s products, service or technical capability and
the adjustments required as a result of the firm’s development.

- Simultaneously, a number of personal interviews were con-
ducted with manufacturers’ representatives. This was essential
because the mail questionnaire responses indicated that these in-
termediary organizations played a key role in the marketing pro-
grams of many spin-off firms during some part of their existence.

All personal interviews were designed to maintain consistency
of questioning and assure comparative evaluation of interview re-

sponses. Separate personal interview outlines were used for the
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spin-off firms and manufacturers’ representatives, but there was simi-
larity in subject coverage. They contained both structured and unstruc-
tured questions and were uniformly administered with each group of
respondents. Copies of the interview outlines are included in Appen-
dix B.

Research design--spin-off firms. The field interviews were

limited to those firms responding to the mail survey. From this
designated group, a sample of thirty-two spin-off firms was selected
for personal field interviews. Each firm was selected on the basis of
sales volume, the type of market representation used and the nature
of the business activity.

Eight major classifications of sales volume were establiéhed for
the mail questionnaire, with a certain proportion of responding firms
falling in each classification. Where possible, a similar proportion
was used to select the number of firms from each sales classification
to be included in the field interviews. However, exceptions were
necessary to rassure diversity and adequate balance of the other selec-
tion criteria in the sample. Firms falling in the larger sales classi-
fications were intentionally overrepresented in the field interview
sample. This was because many of the important changes in the

approach to marketing occurred at this stage of the iirm’s develop-

ment.
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The interviews required a total completion time of two hours. In
cases where the respondent was facing a time limitation, the interview
was only partially completed and another appointment was scheduled
to complete the interview. With one exception, all personal interviews

were successfully completed.

Research design—-manufacturers’ representatives. A total of six

manufacturers’ representatives were included in the field interview
phase of the research. Each firm selected represented one or more
spin-off firms who manufactured technology-oriented products.

The sample size was not predetermined since its selection evolved
in most cases from referrals by the executives of spin-off firms. This
method of interviewing was continued until, in the opinion of the re-
searcher, a feeling was developed for the role of the manufacturers’
representative in the marketing of technology-oriented products.

The interview outline utilized in this segment of the field interview
research was designed to provide another viewpoint on problem areas
discovered during interviews with spih-off firms. About one hour was
required for completion but in most instances respondents voluntarily

indicated a desire to extend the discussion and the interview time.
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Data Analysis

As the mail survey and field interview phases of the research
were completed, the data collected were tabulated for use in analy-
sis. When the number of data points in each cell was sufficient, the
data were cross tabulated to evaluate the relationships between se-
lected characteristics. The results of the analysis are expressed
in the remainder of the report. They are given specific attention as

they contribute to the evaluation of the hypotheses.



CHAPTER II

A Profile of the Firms

Introduction

The spin-off firm plays an important economic and social role in
the Michigan economy. In 1968, the state’s 126 spin-off firms had
combined sales revenues of over $150 million and a total employment
of slightly less than 9,000 employees. However, the statistics (derived
from secondary data) understate the significance of these firms.

During the formation process the spin-off is an important mech-
anism for transferring the technology which becomes part of the tech-
nical base for a new emerging scientific complex, In the development
stage the firm becomes an important force in introducing new innova-
tions into Michigan industries. Many of the recent developments in
medical technology, space technology, pollution control, data process-
ir;g and automated manufacturing have been pioneered and made pos-
sible by the spin-off firm.

In their social role, these same spin-off firms serve as an outlet
for the creative energies and innovative abilities of many scientists
and engineers, which in other circumstances might not be optimally
utilized for the benefit of society.’ By their very nature, technical

entrepreneurs are independent individuals, dedicated to the future

'Rubenstein, Problems of Financing and Managing New Research-
Based Enterprises in New England, p. 1.

32



33
and the opportunity to form and develop a new business. In establish-
ing their own firm they are free to accept high business risk for the
sake of financial reward and the satisfaction of making a unique con-
tribution to society.

Yet, despite the importance of these firms to the state, very little
is known about the spin-off phenomenon in Michigan and the character-
istics of these businesses. A clear understanding of the spin-off
process, the firms, and the technology is required as a basis for the
analysis of technology transfer, innovation and marketing.

The Spin-off Process

The spin-off process was first used to describe the transfer of

military and space technology from federal research and development

? The term spin-off

programs to the private sector of the economy.
referred to the tangible and intangible applications of the transferred
technology. These ‘‘spin-offs’’ were new commercially available
products, services, processes and techniques.

More recently, the spin-off process has been used to describe

an informal mechanism of technology transfer which leads to the

creation of new technically-oriented business enterprises. These

2John G. Welles and Robert H. Waterman, Jr., “‘Space Technology:
Pay-off from Spin-off,”’ Harvard Business Review, XLII (July-
August, 1964), 106-108.
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science-and-technology-oriented businesses, also referred to as
"spin-offs' are, of course, the focus of this study. In this spin-off
process, 'entrepreneurial skill and innovative ability are the crucial
factors. When these resources are combined with the financial
means to launch the company, spin-off firms are initiated in a

multitude of ways and exhibit a variety cof formation patterns.

The Source Organization

Previous research has shown that industry (including other spin-
off firms), univers:ity and government facilities can serve as
source organizations to spawn spin-off firms.* During the 15-year
time period (1954-1968) covered by this research all were identified

individually and collectively as sources of technical entrepreneurs

and spin-off firms.

The questionnaire sample. A total of 76 completed mail ques-

tionnaires indicated that Michigan industry was the most important
source of science-oriented spin-offs. A variety of Michigan indus-
trial firms accounted for 48 business enterprises. Of this total,

34 were identified as primary or first generation spin-offs from

*Mahar and Coddington, "The Scientific Complex-Proceed with
Caution, " 141-142.
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large industrial éorporations. The remaining 14 were found to be
"gecond generation' spin-offs in the sense that they were formed by
an entrepreneur who had spun out from a primary industry spin-off
or university spin-off by transferring technology directly to a new
firm.* Michigan universities accounted for an additional 13 firms and
1 firm was identified as a spin-off from a U. S. Public Health Service
laboratory.

The balance of the responding firms consisted of 14 spin-offs
which might have been classified as hybrid organizations. The prin-
cipal founders of 1 of the 14 firms were identified with all 3 source
organizations, while the other 13 spin-offs were university-industry
combinations with principal founders of the firms coming from both
source organizations. By identifying the source of the firm's tech-
nology and the technical entrepreneur, each firm was classified as a
university or industry spin-off. Of the 14 hybrids, 7 were classified
as university spin-offs and 7 as primary industry spin-offs. For
. purposes of data analysis, the single government spin-off was put into
the university category. This was justified on the basis that the firm's

characteristics most closely resembled those of a university spin-off

‘Hereafter, these second generation firms will be referred to either
as secondary spin-offs or secondary industry spin-offs with both
terms used interchangeably. To avoid confusion, the reader should
recognize that both university and primary industry spin-offs can
serve as source organizations for these firms. They are classified
as secondary industry spin-offs because both source organizations
are part of the industrial sector when the process occurs.
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and the source organizations were highly similar. When the classifi-
cation was completed, the questionnaire sample was comprised of 21
university spin-offs, 41 primary industry spin-offs, and 14 secondary

industry spin-offs.

The Michigan universe. During the construction of the mailing

list for the mail questionnaire a significant amount of secondary data
was obtained for the universe of Michigan spin-off firms. Using this
data, the balance of the 126 Michigan spin-off firms that had not re-
sponded to the mail questionnaire (50 firms) were also classified by
source organization and their year of formation. These data were
used to assess the overall significance of the spin-off phenomenon in
Michigan.

The Bendix Cor-'poré.tion and Lear Jet Corporation were identified
as the two most important industrial sources for Michigan spin-offs.
During the research, 8 spin-offs were identified as directly or indi-
rectly employing technology transferred from the various divisions of
the Bendi.x Corporation. Three of these firms were primary spin-offs
and 5 were secondary spin-offs. A total of 9 primary and secondary
spin-offs were traced back to the Lear Jet Stereo Division, while 5

were identified as spin-offs from the Lear Siegler Corporation.® The

8Completed questionnaires were not returned by all these spin-offs.
The conclusions are based on spin-offs contained in the universe
and identified through secondary data.
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University of.Michigan was the source for 25 ofvthe 28 university
spin-offs in the universe and, in addition, contributed entrepreneurial
talent to several industry spin-offs located in the Ann Arbor area.®
Three spin-offs were founded by former faculty members of Wayne
State University.

Table 1 classifies the universe of Michigan spin-off firms by
source organization over the 15-year period covered in the survey.
From the table it can be noted that the spin-off phenomenon in Michigan
is relatively recent with most of the firms being founded in the 10-year
period, 1959-1968. The trends in the data would suggest that the
secondary indusfry spin-offs are increasing at a relatively faster rate.

When the geographic scope of the analysis was narrowed down to
include only the emerging scientific complex in Ann Arbor and the
nearby surrounding -area, the validity of the observation is strengthened.
In this region (see Appendix Table C-1) the university spin-offs ap-
pear to have started the complex growing by attracting industry spin-offs
to the area. These university and primary industry spin-offs have in

turn seeded the scientific complex by serving as source organizations

*The history of The University of Michigan as a source of technology
and entrepreneurial talent for spin-off firms dates back to July, 1919
when Horace W. King, a professor of civil engineering,and Halstead
H. Seeley, a manufacturing executive, formed the King-Seeley Corpo-
ration. King utilized fluid mechanics technology to develop a hydro-

static gauge, while Seeley applied the development to manufacture a
dashboard mounted hydrostatic gasoline gauge.
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for the secondary spin-offs which are now beginning to show a similar

growth cycle.

- Formation Patterns

The field interview phase of the research identified three different
formation patterns for spin-off firms. The most common was the
direct spin-off from the source organization leading to the formation
of a new firm. Other less frequently observed patterns included the
firms intentionally spun off by the source organization and a pattern

which might best be described as evolutionary.

Direct spin-off. These businesses were found to be motivated by

the desire to capitalize on a unique business opportunity, the outright
failure of the source organization (often a spin-off itself) or employee
dis.satisfaction with his job.

The existence of an unusual business opportunity frequently
motivated the formation of industry spin-offs. Prospective entrepre-
neurs often recognized the possibility of making major innovations or
improvements in the products Oor processes of the source organization
which would enable new applications or markets to be develoeped. The
motivation for the spin-off occurred because the source organization
was usually ""locked in" to an existing product design or set of manu-

facturing equipment. This made adoption of the improvement or innovation
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expensive and resulted in resistance or reluctance to change. The
| botential entrepreneur, having no investment in the past, easily recog-
nized the opportunity and took advantage of it.

Secondary spin-offs were often found to occur for this reason.
Rapidly changing technology quickly made the primary spin-off firm's
products or processes obsolete and provided ready access by the
secondary spin-off to undeveloped markets.

University spin-offs were also created because of unique business
opportunities. Aca@emic researchers working to solve tecﬁnical
problems generated a demand for specialized research equipment
which they frequently designed and developed for their own use. The
eventual solution of the problem and the widespread dissemination of
the research results automatically created a demaﬁd for the equipment
and related hardware. Perceptive researchers at The University of

Michigan's Institute of Science and Technology have been taking advan-

. tage of opportunities such as these for a number of years.”

"t should be noted that one of the first major transfers of technology
from The University of Michigan resulted in the formation of the
Aerospace Systems Division of the Bendix Corporation in 1956. A
number of researchers from the Willow Run Laboratories left the
University during 1955-1958 to provide the management and technical
base for the new division. This development is often referred to as
a University of Michigan spin-off. According to the criteria estab-
lished for this study, it was considered to be a corporate division and
not a spin-off. However, the Aerospace Systems Division has been
an important source of technology and entrepreneurs for a number of
spin-off firms in the Ann Arbor area. At least six spin-offs have
been founded by former employees of this division.
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In addition to the desire to manage their own businesses, a variety'
of other circumstances surrounded the entrepreneurs’ dissatisfaction
with their previous job. They include changes in mariagement brought
about by a merger or acquisition of the source organization (frequently
a spin-off), periods of corporate crisis resulting from general business

conditions, the loss of important government contracts, the absence of
financial incentive plans allowing the employees to share in the source
organization's growth, and extreme cash flow problems resulting from
poor financial man@gement and explosive growth. One or more of these
factors were almost always mentioned by entrepreneurs as reasons for
.leaving their' jobs to accept the risks of forming and operating a new
business. Alone, they were usually not sufficient to mofivate the
spin-off process. However, when coupled with the knowledge of a
business opportunity, they contributed to and often justified the decision
to spin-off.

The importance of the preceding group of business related factors
in explaining the occurrence of spin-offs assumes even greater impor-
tance when the formation pattern of the universe of Michigan spin-off
firms is examined as a time series. The aggregate time series (see
Appendix Table C-2), in particular, is cyclical with 1957, 1963 and

1967 being peak years in the 3 cycles. It was noted that the cyclical
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turning points of the formation pattern lagged those of a similar time

series of corporate mergers by 2 years.

Spin-off by the source organization. This second formation pattern

describes those firms intentionally spun off by the source organization.
In most cases the principal founders or their investor groups purchased
the assets of a subsidiary, department or laboratory group of a much
larger industrial corporation. The facilities, technology and personnel
often remained the same, but the direction and objectives of the new
firms were frequently changed following the spin-off process. One
instance was observed where the spin-off was motivated by the oppor-
tunity to supply an improved electronic device to the sou'rce organization
that was formerly purchased from an outside vendor. This spin-off
operated as a subsidiary for a short period of time, but eventually be-
came an independent corporation.

The source corporation usually supplied most of the motivation for
the formation of the intentioﬁal type of spin-off. They occurred after
the corporation had acquired a science-oriented firm or organized a
subsidiary to develop a new field of technology which it believed offered
an opportunity for future business. The conditions for the spin-off

were established when the corporation discovered that the investment
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in time and money required to put the operation on a profitable basis
was substantially greater than originally anticipated. Rather than con-
tinue to subsidize an unprofitable and uncertain business venture, the
operation was eventually spun off--often to existing employees who

continued to try and develop the business.®

The evolutionary pattern. A third formation pattern might best be

described as evolutionary. The spin-off firm was an outgrowth of a
previous consulting activity by one or more entrepreneurs on a part-
time basis. The business grew and developed to the point where the
volume was sufficient to support a full-time endeavor. Frequently,
these spin-offs began as partnerships and proprietorships and evolved

into the corporate form. as the organization liability changed.

®Although the circumstances may be slightly different, the Lear
Siegler Corporation provides an illustration of this pattern. In
1962, Lear acquired Trion Instruments, a University of Michigan
spin-off formed in Ann Arbor in 1959 to exploit electro-optics
technology developed at the Institute of Science and Technology.
Trion became the Laser Systems Center and was operated by Lear
until 1968 when the corporation spun off the commercial part of
the business to existing employees. A new industry spin-off,
Laser Systems Inc., was formed by this group using essentially
the same technology, but having a new corporate direction.
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With some exceptions, spin-offs from university academic depart-
ments exhibited a tendency to evolve as a result of prior consulting
activities. Their early history was frequently marked by a long transi-
tion period in which the technical entrepreneurs were employed on a
part-time basis by the university. In some instances, the relationship
was never completely severed and they continued to split their effort
between the academic department and the spin-off firm. By contrast,
the spin-offs from university research facilities such as the Institute
of Science and Technology were characterized by entrepreneurs who
left directly to develop a new technology in which they had expertise.
Some part-time employment might have been involved, but it was usu-
ally of much shorter duration.

~ Industry spin-offs were found to conform to all of the formation
patterns identified during the research. However, an interesting re-
lationship was observed between the number of principal founders and
the firm’s formation pattern. The firms reporting several founders
iyere often formed as a direct spin-off from the source organization
or by a purchase of assets, while those reporting one or a very few
principal founders usually evolved from a consulting activity. In this
instance it might be reasoned that in addition to providing financial

resources by bridging the employment gap between resignation from
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the source organization and the founding of a new eriterprise, the con-
sulting activity served as an alternative method of reducing the per-

ceived risk in the business venture.

Initial Business Activities

Preliminary research indicated that the possible business activities
to which spin-off firms might be attracted covered a broad spectrum.
One of the objectives of the research was to identify and define some of
the different positions on the spectrum so that a descriptive dichotomy
could be developed \;vhich would prove useful for the construction of a
conceptual model. It was found that three desériptive classifications
adequately described the nature of these initial business activities. The
first two classifications included the business activities commonly
described by the term technical capability. These activities were
(1) research and development, testing and consulting, and (2) custom
products and services. The third classification (3) included the manu-
facture and provision of standard products and services. These busi-
ness activities are conceptually illustrated in Figure 1, where each

occupies a relative position on the spectrum,

The capability-oriented spin-offs. The largest percentage of the

firms studied could be broadly classified as businesses initiated to provide
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Figure 1

Conceptual Illustration of the Spectrum of Possible
Business Activities
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a technical capability. Part of the capability-oriented business firms
occupied one extreme end of the spectrum. They included the spin-offs
exclusively engaged in providing an engineering consulting service,
testing or research and development on a contract or fee basis. Another
group consisted of custom-product-and-service-oriented firms falling at
the middle of the business activity spectrum. Conceptually, they occupy
an initial position between the research and development firms at one
extreme and the standard-product-and-service-oriented firms at the
other. The business activities of these spin-offs were more directly
related to solving short-range engineering problems. They included
scientific computer programming and software development, engineer-
ing design and systems analysis, prototype design and fabrication, and
contract manufacture to customer specifications.

The balance of the capability-oriented spin-offs fell somewhere on
the spectrum between the research and development spin- offs, for ex-
ample, and the custom product and service firms. These businesses
were involved in both areas of activity and generated sales revenue from
the performance of technical activities common to each group. For pur-
poses of data analysis, they were initially classified in the capability

area which provided the largest proportion of their first year's sales

revenue.?

®The reader should note that all fifms were initially classified on the
basis of their first year sales. In succeeding years the classification
of many firms changed as the composition of their sales volume

shifted. In Chapter IV, all firms are reclassified on the basis o
1968 sales. o
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The results of the technical efforts of all the capability-oriented
firms took the form of non-proprietary software and hardware. In the
case of research and development it was software in the form of a con-
tractor’s report, while in the custom engineering design and build ac-
tivity the customer received a complete working design for a piece of
hardware, one or more fabricated prototypes, or a number of items
built on a custom basis to his design requirements. The most distin-
guishing characteristic of this type of business activity is that the re-
sults of the technical efiort belong entirely to thé customer. Only the
new knowledge gene‘rated remains with the spin-off firm.

Most of the activities of the capability-oriented spin-offs were, of
necessity, performed on a custom basis with the firm’s technical abil-
ity tailored to individual customer needs rather than the needs of a
mass market, Although a generalized mass market for the technical
capability could be perceived, it was highly fragmented because each
job was sufficiently different from the previous one to prohibit exces-

sive standardization of methods or needs.

The standard product and service spin-offs, A small group of

spin-off firms responding to the mail questionnaire were found to be
initially engaged in the development and marketing of a standard

product or service either for a specific customer or a larger group
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of potential customers. Compared to the capability-oriented firms, the
results of the technical efforts of these product-oriented spin-offs were
retained in their control. They financed the research, development, de-.
sign and engineering effort involved in bringing th;e product to the com-
mercialization stage. The products, if successful, promised large
orders and volume production runs of similar items.

Many firms initially falling in the standard product and service
category planned to market on a national scale. The entrepreneurs
perceived a mass end use market with defined market segments and
common requirements. While some modification of products and
services in this category was required to meet market needs (par-
ticularly in systems sales), the basic product or service was charac-
terized by a high degree of standardization. Product variation, when
necessary to meet varyi.ng performance requirements, was most
often achieved by offering different models having minor design

changes or by the addition of accessories.

Multiple activity spin-offs. Not all of the spin-off firms could be

conveniently classified as being either capability oriented or product
and service oriented. Some occupied more than one position on the
business activity spectrum by initially providing a technical capability

for custom markets on a regional or national basis and developing or
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marketing a proprietary product or service for a larger mass market.
In many instances, the activity involving the technical capability was
pursued only as a sideline to the more important task of marketing
standard products and services. It was justified on the basis that it
provided needed cash flow for the proprietary development effort, had
potential for product or service spin-off and enabled the firm to devel-
op a.manufacturing capability.

Under certain circumstances, the last advantage assumed major
importance. Frequently, the projects involving research and develop-
meni or custom design and fabrication would lead to follow-on production
contracts in which the spin-off supplied a component, subassembly or
part of a larger system to a prime contractor or an OEM.

It should be noted, hqwever, that some instances were observed
where spin-off firms were engaged in a product activity to support a
techniéal capability. This frequently occurred in an area of technc;logy
which had not developed sufficiently to permit the large-scale manu-

‘facture of low-cost standard products for volume applications,

Laser Systems, an Ann Arbor sp'in-off, illustrates this situation.
The firm’s primary area of interest is in the design of laser machine
tools which will weld or drill practically all ferrous and nonferrous
alloys and metals as well as non-metallics such as plastics and rubber.

Because the use of a laser as a power source is newer and presently
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more expensive than conventional machining techniques most of the
laser machinery has been custom designed and produced for special-
ized applications in which the cost/ performance advantages are
clearly superior. To finance the long technical and market develop-
ment period required, the firm has developed some standard products
to provide a source of additional revenue:
But the firm’s latest product, a new type of bur-

glar alarm which soon will be produced by the thou-

sands, does not involve the laser. Operating with a

light emitting diode, it has no resemblance whatso-

ever to the traditional burglar alarm,®

According to Edﬁrin Bruening of the firm’s staff, ‘‘alarms and
such things are our bread and butter items while the machine tools
come along.”’*!

These multiple activity firms were classified in the business
activity category which accounted for the largest percentage of their
first year sales revenue. For example, a spin-off reporting 10 per-
cent of its [irst year sales revenue from consulting contracts, 80
percent from custom design and manufacturing and 10 percent from
the sale of standardized products was classified as capability

oriented to produce custom products. In the few cases where the

proportions were evenly divided between business activity categories,

“The Ann Arbor News, May 4, 1969, p. 2.
11@9.
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the firm was classified by examining the composition of its 1968
sales revenue to determine the direction of progression.

All 76 firms responding to the mail questionnaire and included
“in this survey were then classified as either capability oriented or
standard product and service oriented. For purposes of analysis,
an additional refinement was made by further dividing the capabil-
ity-oriented firms into two separate groups. One group consisted -
of firms engaged in research and development, testing and consult-
ing, while the second group comprised the firms involved in the
provision of custom designed products and services. The third
group, of course, included all of the spin-ofis initially deriving the
majority of their sales revenue from the development and market-

ing of standard products and services.

Evaluation of First Research Hypothesis

Classification of spin-off firms by type of source organization
and primary initial business activity is necessary to investigate the
first major research hypotheses and related postulates. Previously
it was reasoned that since épin-off firms can originate from two
separate source organizations some relationship might exist be-
tween the initial business orientation aﬂd the different types of spin-

offs, The hypothesi s stated that spin-off firms were initiated at all
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stages along the business activity spectrum.

The research findings already reported in this chapter have sup-
ported the hypothesis. They are summarized in Table 2, which brings
together the two classification schemes for the 76 firms being studied.

It was postulated that university spin-offs tend to enter into the
business activities at the research and development end of the spec-
trum. From the table it can be noted that 42. 8 percent of these spin-
offs were initiated at the R & D, testing and consulting end of the
spectrum compared to 26.8 percent of the primary industry spin-offs
and 21. 4 percent of the secondary indusiry spin-offs. This technical

orientation is a reflection of the academic training and research back

ground of the technical entrepreneurs of most of these spin-ofis.

The second related postulate suggested that industry spin-offs
tend to enter into the business activities at the standard product and
service end of the spectrum. If the industry spin-ofifs are taken as a
combined group (primary and secondary industry spin-offs) and com-
pared to the university spin-offs, the postulate is rejected because
the difference between the two groups is not significant when they are
classified in this manner. For this reason a third postulate stated
that second generation spin-offs enter into the business activities
closer to the standard product and service end of the spectrum than
the university and primary industry spin-offs. Here obvious differ-

ences are present in the distribution with 50 percent of the secondary
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industry spin-offs initiating business at this end of the spectrum com-
pared to 19.1 percent of the university spin-ofis and 14.7 percent of
the primary industry spin-offs. Almost all of the variation in the dis-
tribution is a result of the extreme orientation of the secondary spin-
offs. As will be seen in later chapters, these firms are different in
many ways from the university and primary industry spin-offs which
serve as their source organizations,

Finally, it should be noted that 58.5 percent of the primary indus-
try spin-off firms were initially classified in the custom products and
services category c;.)mpared to 28.6 percent of the secondary industry
Spin-offs. and 38.1 percent of the university spin-offs. This difference
completes an interesting trend which can be observed in Table 2.

The largest percentage of the university spin-offs tend to cluster
at the R & D, testing and consulting end of the spectrum. Moving
diagonally across the table, it can be noted that in a similar manner
.the majority of primary industry spin-offs are found to be in the mid-
range of the spectrum, while the largest percentage of the secondary
spin-offs are found to initially start at the standard product and ser-
vice extreme of the spectrum. This trend lends support to the major
hypothesis that spin-off firms are iﬁitiated at all stages along the

range.
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The Areas of Technology

As a group, the Michigan spin-off firms responding to the mail
questionnaire were found to be involved in several different broad
areas of technology. In total, about 10 separate areas were identi-
fied ranging from acoustics to vibrational testing. Individually,
however, most of the spin-off firms restricted the scope of their
technical activity to the development of one major area. The tech-
nical background and prior employment experience of the founders
usually determined the initial area of emphasis and the degree of
technical sopi:: stication, but this was often tempered by the finan-
cial resources available to the firm.

Table 3 presents a distribution of the 76 firms included in the
study by the principal area of technology employed in their business.
Each firm was classified by the use of product literature, personal
interviews and secondary data sources. In the few instances where

one firm overlapped two areas, classification was made on the basis
of the firm’s primary area of interest.

The largest area of technical activity contained all of the firms
primarily involved in the application of electronics technology to the
design and manufacture of instruméntation, devices, controls and
components. A total of 43.4 percent of the firms fell in this area
with most of them involved in instruments and controls. Both pri-

mary and secondary industry spin-offs showed a tendency to



97

94 14t |84 18 SWJII] JO JAaqUWINN
0°'001 0’001 0°001 0°00T [el0L
8°S1 "o G'61 0°61 snoaue[[aIsIW pue Surynsuo)
9'9 L G'C 52 | axemjjos

pue axempaey J93nduwIod ITUOIIOINH

¢'6 9°'8% o A ce uorjedtaqe] pue jusawdorosap
‘u8rsap juawdinba [edTUBYISWOIIOBH

(A] e 6'F 8'€2 sjuauoduIod pue S991A9p ‘sjuawl
-nJjsul resn3do-o013o0a7a pue 1ean3do

8°S1 T 6°1¢ ¥l §1S9Yjuis pue ‘uorjestaqej ‘3ur}ss)
“yuowrdo[aAap pue JoIeasax s[elIajeiN

ey ¢ ¥9 6°'¢¥ 9°'8% sjusuodwod pue S[OIIU0D
‘S90149p ‘UOIJEBIUIWINIISUT DTUOIIIIH

Te10L Axysnpu] Axjsnpuy Aynisaaaruf) ASoTouyoag, jo eaIy

Axepuooag Arewtag

ward jjo-urdg jo adAL

\\

(ASorouyjos], Jo ¥y YoBH Ul SWIL JO JuddIad)
waig po-uidg jo adAl Aq ASorouyde ] jo seaay Asewirad

¢ dTdVL



58

concentrate in electronics with the largest percentage of each type of
spin-off falling in this area. Among the 18 primary industry spin-offs
engaged in some aspect of electronics, 13 were involved in the design
and manufacture of custom products. The secondary industry spin-
offs were clearly oriented to the production of standard items. Of

the 9 firms in this technology area, 6 were classified as engaged in
the manufacture of standard electronic products. The university spin-
offs active in electronics were primarily research and development

and custom product firms.

The materials area, accounting for 15.8 percent of the reporting
firms covered a v;:.riety of technical activities and two major fields
of technology. These included applied research, process development,
testing, fabrication and synthesis in the fields of physical metallurgy,
and inorganic and organic chemistry. As the table shows, both primary
industry and university spin-offs were well represented in this area.
Most of the firms were doing business in the technical capability seg-
ment with 9 of the 12 firms involved in research and development,
physical testing and a custom product or service activity.

All of the 7 firms employing optics and electro-optics technology

in their business were initially using laser, holography, and related

optics technology transferred from The University of Michigan. *

2A total of 11 spin-offs using optics and electro-optics technology
transferred from The University of Michigan were identified in the

universe of firms. Seven of these spin-offs responded to the mail
questionnaire.
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Five of the firms were university spin-offs from the Institute of Science
and Technology, while 2 were spin-offs from a large Michigan electronic
systems contractor. The firms, located in the Ann Arbor scientific
complex, spanned the complete spectrum of business activities with

the technical capability—orienfed firms accounting for all but 1 of the

7. Because of The University of Michigan's technical depth in optics,
the university spin-offs dominate this field of technology. Among the
respondents to the mail questionnaire they accounted for 23. 8 percent

of the total university spin-off firms.

The electromechanical equipment category includes firms engaged
in the design, development or fabrication of hardware primarily
mechanical in nature, but controlled electronically. Of all the tech-
nology-oriented firms investigated in this study, the spin-offs falling
in this area probably had the lowest technology content in their busi-
ﬁesses. The 7 firms included in this category represented 9.2
percent of the respondents to the mail questionnaire. Of this total,

3 of the firms were primary industry spin-offs involved in custom
product and service work. Secondary spin-offs comprised the bal-
" ance, with 3 of the firms supplying custom products and design
services and 1 engaged in the provision of standard equipment for a

broad range of industrial applications.
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The 5 firms developing computer technology comprised 6.6 percent
of the mail questionnaire respondents. They were found to be engaged
in the development of both software and hardware for data processing
applicatiﬁns. All but 1 of the 5 spin-offs were located in the Ann Arbor-
and Detroit metropolitan areas where large potential markets existed.
Three of the firms were University of Michigan spin-offs initially en-
gaged in the custom development of computer hardware and software,
while the remaining 2 firms consisted of a primary and secondary
industry spin-off each doing research and development on standard com-
puter software packages.®

The last classiﬂcation, consulting and miscellaneous, contained pri-
marily engineering consulting and research and development firms em-
ploying several technologies or a single technology which did not {it the

major areas described in Table 3. With the exception of one firm pro-

vidix_lg a standard research service, the remaining 11 firms were initially
caﬁability oriented and concentrated in consulting and research and
development activities.

Many technologies were represented by this group, including acous-
tics, bio-medical engineering, propulsion, systems engineering, heat
transfer and nuclear reactors. Of the firms in this classification, 8 were
from industry sources, while 4 were spin-offs from The University of

- Michigan.

In the universe of 126 Michigan spin-off firms, 15 were engaged in
developing some aspect of computer technology. Six of these firms
were spin-offs from The University of Michigan.
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Research evidence was also obtained which suggested that new
technologies tend to diffuse from university spin-offs to primary and
secondary industry spin-offs as they are developed: These diffusion
patterns are shown in Table 4, where the different types of spin-off
firms are classified by their primary area of technology (percentages
running horizontally).

It can be observed from the table that the better developed tech-
nologies such as electronics and electromechanical equipment are
well diffused among the primary and secondary industry spin-offs.
Tﬁe majority of the electronics firms are primary industry spin-offs
and 57.1 percent of the firms involved in some aspect of electro-
mechanical equipment are secondary industry spin-offs. By compari-
son, optics and electro-optics, a newer area of technology is still
copcentrated primarily in the university spin-offs. A similar situ-
ation appears to exist in computer technology.

This diffusion trend supports the theory that large research-
oriented universities are essential elements in the development of
a major scientific complex. The trend also confirms the previous
comment about the importance of university spin-offs in seeding

the complex.



62

¢l

el

£t

0°001
0°001

0°00T

0°001

0°001

0°001

0°0¢

T°LS

£'Le

0°SL

0°0¢c

6°'ev

9°8¢

0°GL

B 4Y

0°s¢

0°09

PiL

0°Ge

¢'81

SNOSUR[[9JSTW pue Sur[nsuo)

9IEM]JOS puE
axempaey xainduwrod oTUOIIOSH

UOT}BOLI
-qej pue juswdorasap ‘uldisop
juowdinba [eI1URYOSWOI}IITH

sjuauoduiod
puUR $901A3p ‘sjudwnIisut
Teonydo-oxjoato pue 1ed13dO

S1Sayjuds pue
uoljedtaqe] ‘3unsa) ‘yuswdo
-[9A3p PUE YOJBISII S[RIIBIN

sjuauod
-WOD pue S[OJIU0D ‘S9D1A3P
‘uorjejUsWNIISUT OTUOXIIIH

SWJITJ JO ‘ON

Tej0L

Axysnpuj

Axysnpur  AjIsaaAruf)

Arepuodag Arewrtxd

wiIid Jjo-uidg jo adAL

A3oT0Uyda, JO BRIV

—

|l

(uoryearyisse[D ASoTouyda], Yoeq Ul SWJILI [ej0], Jo juddIad)
ASorouyoag, Jo eaay Axewlig Aq wiaid jjo-uidg jo adAL

y ATdV.L



63

The Products, Services and Technical Capabilities

The technical capability, high technology product, or service
offered foi' sale by the typical new spin-off firm might best be de-
.scribed as containing a strong element of the unknown. Not only
is it the result of highly creative individuals working in an environ-
ment with an uncertain future, but it frequently employs new and
sophisticated technology. To the spin-off entrepreneur these ele-
mentg comprise the opportunity to work on challenging problems
often not solvable by conventional methods or products. To the
prospective customer, these same elements often mean that the
firm’s initial product, service or capability is difficult to under-

stand and evaluate and perhaps something he may not know he needs.

The Technical Capability

For the recently established spin-off firm, the technical capa-
bility is as intangible as it is broad in scope. It ranges from the
ability to create advanced technology for industrial applications
through research and development to electronic compefence in solid
state and logic circuitry to perform. advanced prototype design and
fabrication on a custom basis. As such it can be used to broadly
describe the tangible and intangible applications of technology made

by the firms performing research and development, testing and
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consulting and providing custom products and services.

To give it both form and meaning for potential customers, the
technical capability must of necessity be composed of many differ-
ent elements. Perhaps of most importance is the spin-off firm’s
personnel, their reputations and fields of technological cognizance.
Difficult technical problems often require unique and innovative
solutions. Firms offering personnel with in-depth technical and
management experience in one or more applicable disciplines are
frequently in the best position to solve these problems. The firm’s
facilities and their approach to solving problems complete the
capability package. They are always of importance, but assume
added significance for firms planning to develop business with the
government.

‘ If the spin-off firm’s technical capability is employed in the
design and development of a sophisticatgd piece of hardware or
software for a specialized application, it assumes an added dimen-
sion of importance. Frequently neither the customer nor the spin-
off firm can adequately describe the product before it is actually
tested in the intended environment. Here, the firm’s capability
must be compatible with a high degi'ee of customer participation

in the product planning and development process.
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With the exception of government contract business, marketing
is initially done on a local or regional basis to a quite well-defined
customer group. Often they are large, technically sophisticated
corporations interested in utilizing the spin-off’s technical capa-
bility to improve their products or processes or supplement an ex-
isting in-house capability.

Technical performance and customer satisfaction are highly
important because past successful efforts and a list of satisfied
customers and clients define the spin-off’s capability image to
potential customers and bring repeat business. Economic perfor-
mance is also important, but it depends on the nature and com-
plexity of the prot?]em. Some of the less competitive projects are
those which (1) involve one-of-a-kind problems and result in a
single piece of hardwaré or software, or (2) those requiring the
devélopment of complex systems which are difficult to define until
the work progresses into the later stages of development. How-
ever, technical problems having the potential for large follow-on
business in the form of production contracts are usually competi-
ti&e from both a technical and economic performance standpoint.

Some competition exists on most of the jobs, and a firm’s com-
petitors vary as much as the problems requiring solution. Firms

possessing unique technical capabilities or working in new areas
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of technology are often able to isolate themselves from competi-
tion unless other technological approaches to solving the problems
are possible.

Capability-oriented spin-off firms in Michigan were represented
in all the major areas of technology. A partial list of the activities
and applications include research and development on high tempera-
ture metals and alloys, drug intermediates, and plastics; physical
testing of materials and fabrications; special materials fabrication;
chemical synthesis and process development; systems engineering;
custom designed analog and digital computers and related hardware;
scientific computer programming and data processing; automatic
controls; instrumentation for testing and measurement; printed cir-
cuits; electronic assembly; custom laser crystals and laser ma-

chinery; and holographic equipment and displays.

High Technology Products and Services

In contrast to the technical capability which is frequently applied
to solve problems for customers with diverse technical requirements,
high technology products and services are usually developed by the
spin-off firm for a set of common needs expressed by a few potential
customers in a market which is limited or must be developed. Tech-

nicul accomplishment and customer satisfaction still assume major



67
importance and in most cases products and services cbmpete on the
basis of uniqu_eness and quality rather than on the basis of price.
However, economic performance assumes importance in competitive
gituations where two or more products have similar performance
characteristics or a high degree of standardization exists.

The Michigan spin-off firms that decided to market standard
products as their initial business activity usually developed items
that were small, relatively inexpensive and specialized in their
application. The most successful products were not unique be-
causé of their high technology content or complexity, but because
they offered an innovative approach to an unsolved problem or a
technical improvement over an existing product. The technological
content of most initial p;-oducts was intentionally reduced to a
minimum level whenever possible. This reflected the need to
reduce the costs of product development, production and com-
mercialization and obtain_a quicker financial return on a limited
investment.

The a_ctual products and services marketed by Michigan spin-
offs during their first year of business fell in every area of tech-
nology and were extremely diverse. They included a wide range
of electronic instruments for non-destructive testing and related

quality control applications; amplifiers; microwave components;
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photocells; industrial controls for equipment and processes; medical
electronic instruments, devices and electromechanical equipment for
medical applications; computer memory discs; magnetic tape car-
tridges; computer time sharing, proprietary computer software and
data processing services; statistical analysis of survey data and re-
lated research services; holographic components and optical data
processing equipment; scientific and industrial lasers and laser
components; and supporting services related to the sale of products.
Because the initial application for the spin-off firm’s product

was often in highly specialized market segments (scientific labora-
tory supplies, for example), production quantities were usually small
and required relatively little investment in sophisticated assembly
equipment. Many of the parts were machined or fabricated by out-
side suppliers so that only assembly and testing were performed by
the spin-off firm. Mass production techniques were usually not

feasible or justified in the initial scale of operations. The first
products, by their nature, had a high labor content and the avail-
ability of technically trained technicians was frequently the key to

continued success,

Summary
This chapter begins the development of the conceptual model pre-

viously suggested. The analysis has established (1) two major
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classification schemes for the spin-off firms studied, and (2) a rela-
tionship between the source organization, the type of spin-off and the
firm’s initial position along the spectrum of possible business activi-
“ties. As shown in Figure 2, university spin-offs exhibited a tendency
to begin operations in research and development, testing, and consult-
ing and the majority of primary industry spin-offs as suppliers of cus-
tom products and services. Most of the secondary industry spin-offs
started as standard-product-and-service-oriented businesses and
tended to occupy the extreme end of the business activity spectrum.
These findings support the first major research hypothesis.

A number of different technologies were identified among the
spin-offs studied, but most of the firms were working in one of five
major areas. These were elecironics, computers, optics, materials
and electromechanical equipment. In certain areas of technology
(such as optics and computers) and in well defined scientific com-
plexes (such as Ann Arbor and the surrounding area), there was
also research evidence to indicate that the university spin-offs
started the complex growing by transferring technical knowledge
from the new, emerging fields of science and technology. Primary
industry spin-offs resulted from the large industrial source organi-
zations attracted to the area by the promise of applications for the

new technology. They transferred technology from the same fields,
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but usually after a peridd of technical development which resulted in
more promise of market application.

Both the university spin-offs and the primary industfy spin-offs
‘eventually became the source organizations for the secondary indus-
try spin-offs. These firms, the latest group in a sequential series,
transferred technology irom similar areas, but it was now at an ad-
vanced stage of technical development which facilitated its applica-
tion to standard products and services. The pattern described sug-
gests that technology may be diffused along the business activity
spectrum by the spin-off process. It begins at orlxe extreme as
scientific information (often in a university research and develop-
ment spin-off) and is successively transferred and developed until
it emerges at the other extreme of the spectrum embodied in the
form of a standard product or service,

Beyond the geographic constraints, empirical evidence indi-
cated that regardless of the area of technology, university spin-
offs tended to transfer technology from the new scientific fields
w1_1i1e secondary spin-offs transferred technology from the fields

already quite well defined and developed.



CHAPTER III

The Resource Base

An Overview

In the conceptual model being develuped, the formation process of
the technically oriented spin-off consists of bringing together three es—'
sential ingredients—entrepreneurial talent, technology and financial re-
sources. All three are of crucial importance. Together they influence
the spin-off’s business objectives, the initial business activity and the
rate and direction of the firm’s development.

The technical entrepreneur and the other principal founders play a
key role in the formation and development of the business enterprise.

It is usually their combination of technological knowledge and innovative
ability that form the technical foundation for the new firm. However,
many of these same founders provide the initial financial resources to
launch the company and bring the business skills which are so necessary
to provide continuity in the day-to-day operations of the firm.

Yet, the mere existence of technology, entrepreneurial skill and
financial resources does not seem sufficient to motivate the spin-off
process in a well conceived business venture. It has been suggested
that an awareness of unsolved problems and knowledge of market

needs provide the motivation to form a spin-off firm.! Apparently,

!Penver Research Institute, The Scientific Complex—Challenge to
Colorado, p. 4.

72



3
technical entrepreneurs starting spin-off firms have in addition to
technological knowledge some awareness or concept of a potential
product, service or capability for which a market need either exists
or can be created. This information, along with the transferred
technology, often becomes the basis for the firm’s initial market
orientation.

When it comes to translating advanced technology from the con-
cept stage into useful hardware and software, more is required than
a technical background and an awareness of an unfilled market need.
Marketing is needed to overcome resistance to compleﬁ: products,
gservices and capabilities employing advanced technologies. The
spin-off firm must have trained marketing people with the necessary
gkills to successfully interact with the customer not only on technical
matters but on marketing questions as well.

| This suggests that in addition to the technology, entrepreneurial
talent, and financial resources, which are transferred to the new firm,
. knowledge of market needs and marketing techniques may also be re-
lated to the firm’s formation and direction of development. The pur-
pbse of this chapter is to explore the transfer of entrepreneurial skill,
technology, and financial resources and evaluate the significance of

market and marketing knowledge in the overall formation process.
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Entrepreneurial Talent and Business Skills

Technical skills are usually not enough to assure the long-run
success of the Spir_l—off enterprise. Many entrepreneurs having only
. a technical background realize the need for help in management,
production and the other functional areas of business. They attempt
to obtain these skills in one way or another early in the formation
and development of the enterprise. This is one reason why most of
the spin-off firms begin business with more than one principal

founder.

The Technical Entrepreneur

Typically in a new business, one individual is responsible for the
idea that conceives the firm and provides the leadership for the firm’s
development, To a degree, this is also true of the spin-off enterprise
where the innovative ability of one individual is primarily responsible
for applying technology to the development of a marketable product,
service, or capability. During personal interviews with the technical
entrepreneurs of 32 different spin-off firms, additional information
about these individuals was obtained by examining their educational

background and previous employment history.

Educational background. As a group, spin-off entrepreneurs were

well educated. All but one of the 32 entrepreneurs interviewed reported
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some formal college training prior to founding their firms. A total of
5 Ph.D’s and 7 masters degrees were reported and overall 26 or 81.2
percent of the entrepreneurs reported a bachelors degree or better,
usually in science or engineering. The actual level of educational at-
tainment was found to be related to the type of spin-off firm.> Most of
the Ph.D. entrepreneurs were the founders of university spin-off
firms, while the entrepreneurs having a bachelors degree or less
were typically involved in the formation of secondary industry spin-
offs.

Table 5 summérizes the relationship between educational achieve-
ment and the type of spin-off firm for the 32 entrepreneurs contacted
during the field research. As can be noted from the table, the trends
are quite dramatic. In 8 of the 9 university spin-offs, the technical
entrepreneurs held a masters degree or better, while in 12 of the 15
primary industry spin-offs the entrepreneurs had at least a bachelors
or masters degree. Somewhat surprisingly, the lowest educational
level was reported by the technical entrepreneurs of secondary spin-

offs. As shown by the table only one of the entrepreneurs reported the

3For an interesting viewpoint on the influence of the entrepreneur’s
educati~n on the success or failure of the firm, the reader is referred
to: W...am H. Hoad and Peter Rosko, Management Factors Contribu-
ting to the Success or Failure of New Small Manufacturers, Michigan
Business Reports, Number 44 (Ann Arbor, Mich.: Bureau of Business
Research, Graduate School of Business Administration, University of
Michigan, 1964}, pp. 96-99.
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educational equivalent of a masters degree or better.

Employment experience. Whatever the secondary spin-off entre- .

preneur missed in formal educational training, he quickly compensated
for it through practical business experience. The entrepreneurs of
these firms reported holding an average of 2.8 jobs prior to starting
their firms compared to 2.5 for the entrepreneurs of primary industry
spin-offs and 1.4 for the university spin-off entrepreneurs. This is a
trend that should logically be expected in view of the educational data.

Since it was previously shown that each type of spin-off firm tended
to cluster at certain points along the spectrum of possible business ac-
tivities, a similar relationship might also be expected to exist between
the entrepreneur’s educational level and the initial business orientation
of his firm. Only one nc;ticeable trend (see Appenaix Table C-3) was
found in the data. All six of the technical entrepreneurs reporting an
educational level less than a bachelors degree were found to be initially
engaged in the manufacture of custom products and services. The dif-
ferences in the average number of jobs held by the entrepreneurs of the
sbin-off firms having each business orientation were negligible.

As a general observation, most of the entrepreneurs interviewed
were highly détermined and confident of success. Prior to starting

their firms, many had always planned to have their own business and



78
they worked in industry or a university laboratory for a few years
only to gain some practical experience and seasoning. When the
right opportunity came along or the ‘‘time was right’’ they usually

recognized it and began putting their business enterprise together.

Other Principal Founders

In spite of the key role of the technical entrepreneur, he usually
did not assume complete responsibility for the success or failure of
most spin-off firms. Only 29 percent of the firms responding to the
mail questionnaire reported that their firm had only one principal
founder, while over 40 percent of the spin-off firms reported between
two and four principal founders. In general, the firms having a re-
search and development or similar orientation had fewer principal
founders than the spin-offs having a standard product and service
orientation.

It appears that part of the need for addit’ional founders is ex-
plained by the difficulty encountered by new firms in obtaining ven-
ture capital. Firms planning to develop and market their own prod-
ﬁcts and services often incur high costs for technical development
and commercialization. One way of securing funds to cover this
expense is to add additional principals who are willing to contribute

financially for some equity in the venture. This reason is
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particularly important in university and primary industry spin-off
firms because of their lack of previous business experience in ob-
taining funds from organized capital markets. Another related fac-
tor may be the market uncertainty inherrent in the different types
of business activity. It has already been suggested that spin-off
firms having a standard product and service orientation may be
required to employ more sophisticated marketing strategy and

programs. The greater number of principal founders in these spin-

offs may be a reflection of the need for additional business skills

such as marketing and production in the organization to reduce the

uncertainty in the venture.
Field research indicated that the need for business and manage-

ment skills in the firm was an important reason for multiple foun-

ders. Many times the technical entrepreneur was an engineer or
scientist who had little skill or interest in running the routine
business affairs of the company. He was often willing to have a
person with some business experience to handle the non-technical
aspects of the operation.

Despite the obvious advantages of multiple founders in the spin-
off firm, the relationships were not always very durable. Numerous
examples were found where the technical-business alliance was
destroyed because of differences of opinion, unclear authority rela-

tionships and countermanded decisions. Rubenstein observed this



80

same problem and he summarized it as follows:
It is a delicate partnership situation and one that sel-
dom runs smoothly. It is related to the belief among
many technical people that any smart person can
understand business matters—because they are just
common sense, while the technical matters are too
difficult and too mysterious for a layman to have any-
thing to say about them.’

Regardless of the point of view, the interpersonal relationships
among the principal founders are a critical aspect in the development
of the business enterprise. Among the spin-off firms contacted dur-

ing the personal interview phase of the research, over 30 percent

went through this crisis during the first few years of their existence.

Technical and Business Skills

Professionally, most of the principal founders interviewed clas-
sified their backgrounds as technical as opposed to business, but many
brought valuable business experience and training to the new firm.

The majority of the entrepreneurs having only a technical background
realized the need for help in management, production, and the other
functional areas of business. When it was not possible to have these
skills in the business initially because of financial or other constraints,
the entrepreneurs carefully selected their employees to complement

the existing technical and business skills present in the firm. Many of

3Rubenstein, Problems of Financing and Managing New Research-Based

Enterprises in New England, p. 3.
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the founders took great pride in the fact that their firm's operation
was sound from both a business and technical standpoint. Sometimes

this pride was not justified.

Type of spin-off firm. The technical orientation of the spin-off

firm was confirmed by the response to the mail questionnaire. Re-
spondents were requested to indicate the types of major employment
experience represented in their firm by the principal founders and
other employees when it was originally founded. Table 6 presents the
combined response to this question for all initial personnel (founders
and other employeés) of university, primary industry and secondary
industry spin-offs.

All spin-off firms reported that either a principal founder or
employee had research, development or engineering experience at
the time of founding. This was to be expepted because the technical
ekperience of the personnel is the primary basis fpr the firm's
éreation. However, important differences begin to appear when the
" presence of various business skills is considered. As a group, the
industry spin-offs clearly had an advantage over their university
counterparts. They were more inclined to have production, general
management and the other functional business skills such as account-

ing, finance and marketing initially present in their organization.



82

14 ¥ 1¢ SWJI] JO JaquINN

0°0¢S 8° 8% 9°8¢% sores J0 SunejIen

L'GE S'iy 1°61 aoueU(} I0 SUUN0DOY

Gg'8L 1°96 8°¢¢ juswadeuew [BIBUDD)

PiL c1v G'6 . uonjonpoxd

0001 : 0°001 0°001 . Surasaurdua 10 juswdo[asap ‘Yoaeasay
Axisnpuj Axysnpup AJIsI9ATUf) aouatzadxy juswiordmry jo adAJ,
Axepuodag Arewntad

war g jjo-urdg jo adAf,

(9oustradxy juswhordwy jo adAL yoeq Suluoljusiy SWLITJ JO JUIIAJ)
wai g Jjo-urds jo adA], Aq Suipunoyg jo awIil, e jussaad aoustgadxyg jusmdorduyg

9 dTdV.L



83
Also to be noted is the trend and difference in the percentages of each
type of spin-off firm reporting production and general management ex-
perience. This is a direct reflection of the fact that the university,
primary industry and secondary industry spin-off firms have a tendency
to occupy different positions along the business activity spectrum, It
is reasonable to expect that the percentage of firms reporting production
and general management experience would increase in moving across
the table from university to secondary industry spin-offs. This is al-
most analogous to moving along the business activity spectrum from
research and development, testing and co_nsulting to a standard product
and service orientation,

When the employmént experience of the principal founders and.
initial employees is examined as two individual groups (see Appendix
Table C-4), somewhat similar trends can be observed. With the ex-
ception of the technical skills and marketing or sales experience, the
secondary industry spin-offs reported a broader range of business
experience among the principal founders than university and primary
industry spin-offs. Without exception they also showed a greater
tendency to supplement and balance this experience with other em-
ployees. The trend in the percentage of the different types of spin-
off firms reporting business skills among the principal founders is

also consistent with the data previously reported on the number of
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jobs held by the technical entrepreneur. The technical entrepre-
neurs of primary and secondary industry spin-off firms reported
a greater amount of prior employment experience before starting
their firms. It is only natural to see this reflected by the existence

of a broader range of business skills in the spin-off firm.

Initial business orientation. Further insight can be obtained

into the distribution of business skills in spin-off firms by cross
tabulating the data with a different explanatory variable. Table 7
shows the combined. employment experience of principal founders
and other employees present in spin-off firms at the time of
founding by initial business orientation. Again some interesting
overall uen&s can be observed in the data. In moving along the
business activity spectrum from a research and development,
testing and consulting orientation to a standard product and ser-
vice orientation, the percentage of firms reporting the presence
of the different business skills (with the exception of accounting
or finance) in the organization at the time of founding increases.
As might be expected, the trend is quite dramatic for the pres-
ence of production experience, but ﬁ similar trend is also noted
for general management and marketing or sales experience.

Perhaps the most important conclusion to be drawn from the
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table is that these different types of business activities may require
entirely different business skills for their successful periormance

by the firm.

The Financial Resources

The conceptual model being developed indicated that in addition
to entrepreneurial talent and transferred technology, the financial
resources transferred to the new firm were an important aspect of
the formation process. Although the original research was not ex-
plicitly designed to.‘provide an extensive survey of initial financing
or sources of venture capital for spin-off firms, some limited sec-
ondary data were available to help focus this aspect of the study.

The capital required to initially finance a new science-oriented
enterprise is a combination of various needs A In the case of a spin-
off firm planning to manufacture a standard product or a group of

related products in large quantities, the required capital is deter-

mined by the need for a physical plant, equipment, labor and the
materials necessary for production. In a research and development
firm the requirements are reflected in the need for physical facili-

ties and equipment to investigate and hopefully apply a new scientific

‘Clark E. Chastain and Marvin G. DeVries, Financing in Michigan
(Ann Arbor, Mich: Institute of Science and Technology, University
of Michigan, 1966), p. 4.
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principle.

The sources of capital available to the new spin-off [irm to
finance business operations consist of current liabilities in the
form of short-term credit, long-term borrowing and stockholders
equity.'_ However, all three sources were not utilized by spin-off
firms because they generally weren’t available, The sources used
depended on the nature and scope of the firm’s business activity.
The capability-criented firms such as those engaged in research
and development, consulting and custom products and services,
typically relied on stockholders equity or loans from non-insti-
tutional investors to initially finance the firm. Financing was
usually difficult to secure because of the risk involved in the
venture and the absence of an asset base, The product-oriented
spi_n-offs planning to conduct a manufacturing operation were
able to tap all three sources of capital to some extent because of
the lower risk involved and thz prospect of a quicker financial
return. However, even ir the majority of these firms, equity
capital appeared to be the most important source of initial
financing.

Only data pertaining to the use of equity financing were ob-

tained during this research. The findings, based on 21 firms

*Ibid.
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studied, tend to suggest that both the availability and requirements
for equity financing vary with the nature and scope of the firm’s
business activity. Table 8 gives a tabulation of paid-in capital at
the time of founding for 21 spin-off firms classified by their major
area of business activity.

Despite the small number of observations, the trends in the data
are quite clear. The percentage of spin-offs reporting an initial paid-
in capital of $10,000 or more increases as the business activity of
the firms changes from a capability to a standard product and service
orientation.® Two variables would seem to explain this trend. First,
the amount of initial financing required to establish and operate a re-
search and development or consulting firm, for example, is consider-
ably less than the initial investment necessary for a firm planning to
manufacture a product. This is a reflection of differences in the ex-
tent of required facilities, equipment, personnel and working capital.

Second, most investors and financial institutions perceive a greater
amount of business risk associated with a capability-oriented busi-
ness such as research and development. Equity capital for initial

financing is more difficult to secure because of the uncertainty

®Because of the previous relationship established between university,
primary industry and secondary industry spin-offs and the firm’s
initial business orientation, a relationship similar to that shown in
Table 8 was found between the amount of paid-in capital and the type
of spin-off firm. It is illustrated in Appendix Table C-5.



89

9 L -8 SWJII] JO JaquInN

0°00T 0°00T 0°00T TeI0L

£ e8 PIL G629 1940 pue 000°01$

L'91 9°8¢ G LE 0006-0$
S301AJSS pue S991AJ9S pue Juijmsuo) pue Surpunog jo awi], je reyde) ur-pred

sjonpoldd paepuels spnpord woisn)  Sunsal ‘aB Y-

UOI}EIUSTIQ SSoulIsng [elHul

(rendeD ur-pred jo aduey yoeq Sunjaoday swalg jo Juadaad)
wixtg Jj0-uidg jo uoyIeIUaLIO ssausng Tentul 4q Sutpunog jo awil], je Teyde) ul-pred

8 dTdVL



90

surrounding profits and the eventual development of an asset base.
These conclusions are partially supported by previous research,
Chastain and DeVries reported in their comparative study of R & D and
new manufacturing firms that 57.8 percent of the new manufacturing
firms found debt and equity capital readily available, while only
33.4 percent of the R & D firms reported a similar situation.?

The research findings would appear to have particular signifi-
- cance for those capability-oriented spin-off firms planning to change
the nature of their business by the eventual development of a line of
products and services. Because of the difficulty of securing ade-
quate initial financing (particularly for the planned activity) the in-
novation process becomes even more time consuming and perilous.
Innovative opportunities are frequently not fully developed or ex-
ploited because of inadequate working capital to finance the tech-

nical effort and commercialization.

The Significance of Technology Transfer
Because technology is transferred and acquired through a variety
of mechanisms and channels, the concepts of technology transfer are

not highly formalized. Technology is frequently defined in the context

"Chastain and DeVries, Financing in Michigan, p. 11,
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in which it is used. Consequently, many viewpoints exist. The most
inclusive views technology as nothing more than scientific and tech-
nical information.® A more restrictive, but related, definition treats
technology as an organized and systematized way of doing things derived
from rational principles.® Technology, as used here, is viewed broadly
to consist of a continuum of technical information. One extreme con-

sists of scientific and technical knowledge which makes possible the

conception, development and design of products, services and processes.
The opposite extreme is highly refined technical information about the
engineering, production or provision of specific products, services

and processes.

Technology transfer by the spin-off process begins when technical
information is transferred by an entrepreneur from a source organiza-
tion to become part of the resource base required for the formation
of a new business enterprise. The transfer is completed when
actual utilization of the technology takes place. In the spin-off firms

studied, utilization occurred over a period of time starting with

evaluation during the pre-formation stage when the entrepreneur

8John S. Gilmore et al., The Channels of Technology Acquisition in
Commercial Firms and the NASA Dissemination Program, Con-
tractor's Report prepared by the University of Denver Research
Institute for the National Aeronautics and Space Administration
(Washington, D.C.: Clearinghouse for Federal Scientific and Tech-
nical Information, June 1967), p. 7.

®Harvey Brooks, The Government of Science (Cambridge,
Mass.: MIT Press, 1968), p. 255.
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and his associates were formalizing the firm’s business objectives,
and ending with a satisfied market need or the solution to a difficult
technical problem. The minimum requirements for the utilization of
the technology require evaluation of the technical information in a
proposed use but not necessarily application, In many of the spin-
off firms §tudied application eventually took place, but it was often

indirect or of minor significance to the final innovation.

The Extent of Transfer

An attempt was made to understand and assess the significance
of transferred technology in the formation process. Respondents to
the mail questionnaire were requested to indicate the extent to which
the technical employment experience and knowledge of the principal
founders contributed to the development of the firm’s initial product,
service or capability. The results, shown in Table 9, indicate that
~almost 84 percent of the firms responding to this question felt that
the technical employment experience and knowledge of the founders
led directly to the technical development. By area of technology this
included 100.0 percent of the responding firms involved in optics and
electro-optics, 75.0 percent in corﬁputers, 91.6 percent in materials,
75.0 percent in electronics, 100.0 percent in electromechanical equip-
ment and 83.4 percent in consulting and the miscellaneous areas of

technology.
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Because of the small number of firms falling in certain areas of
technology (computers, for example) definite differences in the im-
portance of transferred technical information to the new firm were
difficult to identify. Perhaps of most significance is the result that
of the 12 respondents reporting that the technical knowledge and ex-
perience of the principal founders contributed only indirectly or was
not related to the firm's initial technical development, 8 were primar-
ily involved in electronics.

Combining the data of the 12 firms reporting less than a direct
transfer of related fechnical knowledge and employment experience
makes it possible to cross tabulate the responses with the firm’s
initial business orientation. This tabulation, illustrated in Table 10,
indicates that for the fir_ms studied the importance of the technical
experience and knowledge of the principal founders depends on the
nature of the spin-off’s initial business activity. In general, this
knowledge and experience is less important for standard-product-
and-service-oriented firms than capability-oriented firms.

In the standard products and services category, five of the six

spin-offs (29.4 of the 35.3 percent) reporting that the principal

founders’ technical experience and knowledge was indirectly related

or not related at all to the firm’s initial technical development were



95

(44

0°001

0°00T

SWJ1] JO JIqUINN
1eloL

juawdo[aAap TeITUYI3} Y} O}
paje[al jou J0 A[}O9JIpul SeM I

juowdorasap
TeoTuyod} 8y} 0} A[309a1p pPal I

LI Ge
0°001 0°001
g ge T°L1
L'%9 6°¢8
S991AJ9E pue S901AJ9S pue

gjonpoad pIepuejs S3onpord wosn)

Surjinsuo) pue
dunsal ‘A®

UoI)BJUSIIO Ssaulsng [e1IU]

aougjIodw] Jo oad3a(

(9ouejrodwi] jo aa18a yorq Junjaodoy swaid JO JuUdIIAJ)
uorjelUaL IO ssauisng Tenul Aq fmqede) Jo0 2914398 ‘3onpoad Telyu] s, walg ay} jo uowmdorarag
ay} uj 98parmouy pue 3dudtIadxy juswfordwry [eo1UYdd], (SIdpUNod redroutad 8y} jo aduejaodwiy

01 JTdVL



96

involved in electronics.'®

With one exception the technology used in
the products of these firms was not as sophisticated as that used by
most of the other firms in this area of technology. This partially
explains the smaller degree of reliance placed on the technical back-
ground of the founders. The balance of the difference is explained by
the fact that all but one of the firms in this category acquired the
necessary technical expertise by purchasing the assets of an existing
business or by hiring experienced employees at the time of the firm’s
formation.

By comparison: 82.9 percent of the custom product and service
spin-offs reported a direct technical contribution by the principal
founders to the initial development. The balance of the firms (17.1

percent) in which the founders technical background was not direc-ly

related to the initial product or service represented five di .~ -

areas of technology, but electronics again accounted for t: .. - :he
six firms in this group. The major difference in the s.:i» .ic ~".1-
ing in this category was that only one of the firms acy-" - the neces-

sary technical experience from an alternative source. The remaining

firms utilized neither the hiring nor the acquisition process to build

Y Three of these firms were secondary spin-offs. Aside from this
cluster of firms, a similar cross tabulation of the responses on the
transfer of technical information showed only a weak relationship
to the type of spin-off firm.
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the initial technical base of the business. These spin-offs clearly
started business operations with less transferred technology. It
is apparent that in addition to the spin-offs’ principal founders,
other important methods of technology acquisition are utilized by
many firms. When these are all considered, 92.2 percent of the
76 firms investigated in this study were able to acquire, at the
time of formation, the technical expertise that led directly to the

development of their initial product, service or capability.

The Type of Transfer

In addition to the:~ findings, personal interviews were also
designed to further probe the circumstances surrounding tech-
nology transfer. These research findings would suggest a poten-
tial difficulty in assessing the significance of technology transier,
particularly in the capability-oriented firms. In these businesses

the transfer often involves general engineering concepts or prin-
ciples in a certain area of technology. Here it becomes extremely
difficult to measure the extent of application to the firm’s first
technical development in spite of the fact that the business prob-
ably could not exist without it, Thié suggests that a related problem
in assessing the importance of technology transfer lies in the vari-

able nature of the technology itself. Sumner Myers puts this aspect
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of the problem into focus when he states:
Horizontal transfer often involves specific hardware
or ‘‘frozen information.”” But a good deal of inter-
mediate information is also transferred in the ab-
stract form."

Myers’ statement confirms previous remarks that technology falls
across a broad continuum. It consists of undeveloped scientific infor-
mation at one extreme and highly developed technical information re-
lated to specific products, services or processes at the other. When
evaluating the impact of technology transfer on the spin-off firm, the
nature of the technology transferred must be considered in relation to
the scope of the firm’s business activity.

During the field interview phase of the research, each of the 32
firms contacted were classified into one of two possible categories
which were used to describe the technology transferred to the new
firm. One category described situations in which the technical in-
formation transferred consisted only of general scientific and en-
gineering knowledge, design principles or concepts, and problem-
solving techniques. Another included transfer situations in which

the technology was directly related to the manufacture and provi-

sion of specific products or services or the development of a

Sumner Myers, ‘‘Summary of the Proceedings,’”’ Proceedings of a
Conference on Technology Transfer and Innovation, NSF 67-5
(Washington, D.C.: Government Printing Office, 1967), p. 2.
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specific manufacturing process.

Table 11 shows the technology transfer categories and cross
tabulates the data by the spin-off’s initial business orientation. The
interviewed firms who were found to be initially engaged in research
and development, testing and consulting, were most frequently the
same firms transferring general scientific and engineering knowl-
edge. The research and development firms often transferred scien-
tific knowledge from new and undeveloped fields of technology where
much of the application work was in the preliminary stages. By
comparison, the enéineering consulting firms were marked by the
transfer of general engineering skills, design concepts and analytical
techniques for solving certain kinds of problems. These firms, al-
though technology oriented, were often working in more than one area
of technology and using knowledge from a broad range of disciplines.
They differed from the research and development spin-offs by their

broader problem-solving orientation.

One industry research and development firm in Table 11 trans-
ferred technology related to a specific service. Because the tech- .
nology and concepts were extremely new, the firm spent the {irst year
of operations performing the neces.sary research and development.
The firm financed this technical effort by.doing engineering consulting,
but within a year the business activity of the firm changed to a standard

service operation.
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The custom product and service firms interviewed were evenly
divided on the type of technology transferred to their businesses.
Some of the firms were the typical ‘‘job shop’’ operations, while
others wére manufacturing a specific line of custom equipment for
applications where a high degree of standardization was not possible.
The job shops transferred only general engineering and design knowl-
edge and were often involved in the manufacture of custom electronic
instruments and controls. The other spin-offs transferred technology
related to the engineering design and fabrication of one type of equip-
ment. In these firms there was a definite trend toward some stan-
dardization through the use of common parts, similar designs, and
manufacturing techniques. Many of the firms in this group eventually
progressed to a standard product orientation.

Spin-off firms that began operations with a standard product or
service were most often the same firms that transferred technology
related to these specific items. Usually the firm’s technology was
well developed and this facilitated the development and market ac-
ceptance of standard products for large volume applications. Many
of these spin-offs began in business by imitating or slightly im-
proving the products or services marketed by the source organiza-
tion. Industry spin-offs engaged in some aspect of electronics com-

prised over 50 percent of these firms.
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An Integration of Concepts

The technology diffusion patterns shown in the previous chapter
(see Table 4) suggested that most of the new technologies' investigated
“tended to diffuse from the university spin-offs to the primary industry
spin-offs and finally to the secondary industry spin-offs. To a large
extent this explains the initial position of the different types of spin-
off firms along the business activity spectrum. University spin-offs
tended to transfer new, undeveloped technologies and were most fre-
quently involved in consulting and research and development. A ma-
jority of the primary industry spin-offs engaged in custom product
and service work transferred engineering and design principles from
somewhat better developed areas of technology. The largest percent-
age of secondary industry spin-offs worked in the well developed areas
of technology, transferred specific product, service or process infor-
mation and clearly tended to cluster at the standard product and ser-
vice end of the spectrum.

The relationship between the type of technology transferred and
the type of spin-off firm was confirmed by field research (see Appen-
dix Table C-6). Over 77 percent of the university spin-offs were
found to transfer general scientific .and engineering knowledge to
their new business compared to 66.7 percent of the primary indus-

try spin-offs and 12.5 percent of the secondary industry spin-offs.
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This finding integrates the concepts developed and establishes the

significance of technology transfer in the formation process.

The Significance of Market and Marketing Knowledge

Market Knowledge

While the transfer of technology was an important factor in the
formation and initial technical development of a large percentage of
spin-off firms, it was hypothesized that part of the motivation for
their formation was supplied by the existence of prior market knowl--
edge which indicated a possible application for the technology. As
a group, a high percentage of the firms contacted in the field inter-
view phase of the research reported market contact of an informal
nature prior to starting business operations. However, they were
not inclined to seek outside marketing assistance or perform formal
market analysis prior to making the decision to start their firm,

A}

Analyzing the market opportunity. Support for the previous

statements comes from extensive field interviews with the princi-
pal founders of 32 spin-off firms."> The technical entrepreneurs

of 28 or 87.5 percent of these firms reported some market contact

2A11 of the data reported in the text and tables of this section were
derived from personal interviews.
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related to the proposed business venture prior to starting business
operations. In most cases it was highly informal—contact with
friends and business associates in other technology-oriented busi-
nesses, occasional contact with potential customers, a casual re-
view of the trade literature and communications with colleagues at
professional society and trade association meetings.

By comparison, a formal approach to the collection of market
information was quite rare. Only 12.5 percent of the firms inter-
viewed sought outside marketing assistance, while 22.0 percent
performed their own market analysis. Generally the studies were
highly informal and were oriented to the identification of markets
and potential customers, forecasting sales volume, and determining
the time required to achieve market acceptance and penetration. A
variety of techniques were used, but some of the most sophisticated
and apparently successful included a probabilistic approach to deter-
mining the expected value of the first year’s sales volume. Other
studies were concerned with evaluating the strengths and weaknesses
of competitive products, investigating methods of market representa-
tion and distribution, obtaining pricing information and determining
the specific requiremen’ts of potential jobs.

A large number of studies were performed to confirm the pres-
ence of a market demand for a product, service, or capability that

already existed or was quite well formalized prior to the firm’s
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formation. While this approach might be criticized, it was usually
necessary because of th;e firm’s heavy reliance on one particular
area of technology.

Examination of the information seeking behavior of the inter-
viewed firms revealed that only slight differences existed between
the type of spin-off or the firm’s initial business activities. In
general, the secondary industry spin-offs showed a tendency to
perform less market analysis prior to their fo;'mation than the
primary industry and university spin-offs. This finding was
probably a reflection of the fact that most of the technical entre-
preneurs had been in a similar type of business before and knew

the markets and potential customers.

~ The market knowledge acquired. Prior to conducting the re-

search, it was hypothesized that marketing played a small role in
the initial formation process, but assumed greater importance as
the spin-off firm developed. A related postulate suggested that
market information rather than knowledge of marketing functions
or techniques plays the more important role during the formation
process.

An indication of the significance of market knowledge to the

formation of spin-off firms was provided by the field research
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which showed that 93.8 percent of the firms interviewed were aware
of a market need or unsolved problem prior to the formation of their
business. Further, 75.0 percent of the firms were aware of specific
customers or market segments for their intended products, services
and capabilities and 84.4 percent of the firms were aware of potential
competition. Beyond these overall conclusions, some rather inter-
esting differences were noted among the spin-off firms engaged in the
various areas of business activity. Table 12 highliéhts these differ-
ences by showing the types of market information avaiI;.ble to spin-
off firms (classified by initial business orientation) prior to starting
business operations, With the exception of two research and develop-
ment firms, most of the spin-offs had clearly established the exis-
tence of a definite market opportunity prior to starting business oper-
ations. In a few cases the information was rather general, but over-
all, most of the firms interviewed had established either the existence
~of a demand for their firm’s initial market offering or the possibility
of creating such a demand.

The founders interviewed were also questioned to further deter-
mine the amount of market information available prior to the forma-
tion of their firms. When asked if they were aware of specific cus-
tomers or market segments for the application of their firm’s tech-

nology, only the founders of standard product and service firms
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responded entirely in the affirmative. As shown in the table, corre-
spondingly smaller percentages of the custom product and service
firms and research and development, testing and consulting firms
were aware of specific customers. This declining trend is a direct
reflection of the fact that these firms were often operating in the
newer areas of technology. Many of the applications of technology
made by the university and primary industry spin-offs that tended
to engage in these business activities involved new innovations in
existing or entirely new markets. Under these conditions it was
considerably more difficult to define specific customers (see Ap-
pendix Table C-17).

Prior knowledge of competition and information about market
requirements was also obtained by most of the product-and-service-
oriented spin-offs. The firms manufacturing standard products, in
particular, were keenly aware of competition and market require-
ments. This reflected the fact that their products were usually
designed for existing markets in which similar competitive items
were already available., However, many research and development
and consulting firms and a few of the custom product and service
firms had difficulty defining compefition and market requirements
because they varied from contract to contract depending on the

customer and the problem. Initially, most of the firms were aware
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of nearby businesses having a technical capability similar to theirs,
but they were not always regarded as direct competition. In fact,
many of the capability-oriented firms perceived little or no direct
competition in their field of interest and this clearly motivated the
formation decision. The market requirements were even more dif-
ficult for the capability-oriented firm to ldefine prior to beginning
business. They were vague because of the absence of standardiza-
tion and the variety of different technical problems that offered the
possibility of future business. They usually consisted of acceptable
design proc'edures,\the standards of various technical associations
and most of all, customer satisfaction.
The existence or promise of orders or contracts was perhaps
the ultimate in market information. On more than one occasion it
was the most important information used to justify the formation of
a spin-off firm. Standard product and service firms had a distinct
_ advantage in this area because some of the primary and secondary
industry spin-offs carried business from the source organization

over to the new firm, The prior business experience and customer
contacts of the entrepreneur proved invaluable to these firms in re-
ducing the uncertainty surrounding -the business venture. It should

be noted, however, that many of the industry spin-offs took pride in the
fact that they did not actively solicit business until their relationship

with the source organization was completely severed.
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University spin-offs formed by entrepreneurs who were previously
involved in consulting activity also reported a high frequency of orders
or contracts (see Appendix Table C-T) prior to formally étarting busi-
ness operations. The opportunity to carry this business over to the
new firm as a source of revenue during the first few years gave these
spin-off firms an important advantage often not available to their in-
dustry counterparts, Some of the university spin-offs involved in re-
search and development, consulting and custom work spent the first
year of business operations transferring these accounts over to the

new business.

Some concluding observations. It seems apparent that market

information, along with transferred technology is a crucial resource
in the formation process. Most of the firms interviewed actively
sought and analyzed some information prior to making the decision
to form a spin-off firm. In some of the businesses it was used as
the primary justification for the formation decision. The findings,
summarized in the overall statistics presented for the field inter-
view sample (see page 104), as well as in Table 12, strongly support
the postulate that market informatibn plays an important role in the
formation process,.

Unfortunately, the quality of market information was not always
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good and the quantity was usually not sufficient. This is supported
by the fact that of the firms who were aware of specific customers,
fewer than 30 percent actually ended up doing business with these
same firms. Of those that did, the volume of business usually
turned out to be much smaller than expected and of inconsequential
significance to the firm, In the words of one founder, ‘‘it was
hardly enough to sustain even a small scope of operations.”’

The initial market opportunity, while correctly perceived, was
also frequently disappointing. In product-oriented firms it was often
based on a technical improvement or variation in the performance of
an existing product that resulted in an advantage in a particular ap-
plication or market segment. The failure or inability of the entre-
preneur to quantify this market opportunity often meant that the first
prqducts were developed for markets that were not sufficiently large

to permit a profitable level of operations.

Marketing Knowledge

Marketing knowledge in contrast to market knowledge is repre-
sented by an awareness of the marketing functions that must be per-
formed by the spin-off firm to create and satisfy market needs. Dur-
ing the formation process, marketing knowledge is transferred to the
spin-off firm by acquiring personnel having educational and/or busi-

ness experience in the selling, promotion, pricing and distribution of
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products, services and capabilities having a high technology content.
Its significance to the spin-off firm is derived from the fact that it
provides the motivation and direction to convert market knowledge
into useful produc.:ts and services.

Some data on the presence of marketing experience in the spin-
off firm was presented in the discussion which assessed the transfer |
of business skills to the new firm. This section further considers the
relative importance of marketing in the formation process and com-
pletes the evaluation of the postulate previously stated.

The research data strongly supported the role of prior market
knowledge in the décision to start a spin-off firm. Almost 94 per-
cent of the firms were aware of a market need or unsolved problem
and 75.0 percent were aware of specific customers prior to the for-
mation of the firm. Empirical support for the significance of mar-
keting knowledge in the formation process is not as strong. Over-
ail, only 36.8 percent of the 76 firms responding to the mail
questionnaire indicated the presence of this business skill among
the principal founders when they originally started operations.

Some firms apparently recognized this deficiency and remedied it
by supplementing the founder's skills with those of other employees.
The percentage is increased to 43. 4 percent when the marketing ex-
perience of other employees present when the firm initially started

business is included.
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Influence of classification. One classification variable previously
shown to be related to the presence of marketing knowledge or experi-
ence at the time of founding was the type of spin-off firm. In Table 6
it was shown that 50.0 percent of the secondary industry spin-offs and
48.8 percent of the primary industry spin-offs reported marketing ex-
perience among the principal founders and employees compared to
28.6 percent of the university spin-offs. Most of this difference can
be attributed to the source organization. It has already been demon-
strated that entrepreneurs coming from a university environment had
less practical business experience to transfer to their firms than
those entrepreneurs coming from industrial organizations. Because
many of the university spin-offs were initially engaged in research
and development and consulting, the entrepreneurs were also less in-
clined to perceive an immediate need for marketing experience.

To a somewhat smaller degree the firm’s business orientation
was also found to be related to the existence of marketing experience
at the time of founding. As previously indicated in Table 7, the stan-
dard-product-and-service-oriented fii'ms showed a greater tendency
to have marketing experience present than the capability-oriented
businesses. The secondary industry and primary industry spin-offs
falling in this category account for the difference. Only one of four

university spin-offs initially classified in the standard product and
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service category reported marketing experience at the time of the

firm's formation.

Number of principal founders. A somewhat obvious relation-

ship between the number of principal founders and the presence of
marketing experience in the firm was also found. Of the spin-oif
firms having five or more principal founders, 89.0 percent reported
marketing experience at the time of founding. As the number of
principal founders declined, so did the percentage of firms reporting
marketing experience. Only 34. 8 percent of the spin-offs having 3 to
4 founders and 29. 6 percent having 1 to 2 founders started business
operations with some formal marketing experience. This research
finding is a reflection of the fact that the greater the numbef of
individuals involved in the formation process, the better the chance
of having a broader range of business experience in the firm. In
many cases this relationship occurred entirely by chance. In others
the technical entrepreneur realized the need for business experience

and actively sought others to participate in the venture to provide a

balanced array of skills.

Relevance of initial markets. It was also theorized that the

principal founders might anticipate the markets in which they planned
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to do business and then select the necessary balance of marketing
skills for the firm to reflect the nature of the selling job. To examine
this possibility, each firm was classified according to whether they
derived the majority of their first year sales revenue directly or in-
directly from government agencies or from non-government commer-
cial customers. Then each firm was examined for the presence of
marketing experience. No overall difference was found between the
source of first year business and the presence of marketing experi-
ence in the firm. However, when the university and industry spin-offs
were examined as separate groups (see Appendix Table C-8), some
differences were found. The primary and secondary industry spin-
offs reporting their major source of first year business as non-
government commercial showed a greater tendency to have market-
ing experience present in their firms at the time of founding than the
industry spin-offs who reported their primary source of first year
'business as directly or indirectly from government agencies. In
the case of the university spin-offs, just the opposite trend was
noted. The university spin-offs who reported a majority of their
first year business directly or indirectly from government agencies
were more inclined to have marketing experience present in their
firms than the university spin-offs doing a majority of their business

with commercial customers.
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Relation to technology transfer. An attempt was also made to

examine the possibility of a relationship between the extent of tech-
nology trénsfer to the new firm by the principal founders and the
presence of marketing experience in the firm at the time of founding.
Such a relationship was appealing because it could be theorized that
the firms formed by an extensive transfer of technical knowledge
might have a tendency to rely less on marketing experience during
the first few years of development. There was a slight trend in the
data to indicate some support for the theory, but the differences were
not of such a magnitude to be of much significancef

Confirmation by field interview. The field interview phase of

the research also provided an opportunity to evaluate the significance
of marketing in the formation process. During the field interviews
the principal founders were asked how they visualized the marketing
requirements for the product, service or technical capability they
planned to sell. Each firm’s response was then subjectively evalu-
ated with respect to the type of effort required for effective market-
ing. The results confirmed those of the mail questionnaire, Only
about one-third of the firms interviewed had really given careful
consideration to the nature of the marketing job that would eventually
be required by their firm. Answers such as ¢‘I didn’t,”’ ‘‘I thought I

would do it,”’ and ‘‘we thought we could eventually get someone else
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to do it,’’ were typical of many firms who started business without
even a casual consideration of the requirements for marketing.

1t is interesting to note that many firms were started without
even the intention of developing a marketing capability. A typical
strategy in product-oriented firms was to license the manufacturing
rights or manufacture for another firm who would assume the mar-
keting responsibility. In many cases, the financial resources avail-
able to the firm made this approach imperative, while in others it
was viewed as the quickest way to put the firm on a profit-making
basis. The end results were usually the same. A few years later
the spin-off was closely tied to one customer for the majority of
its sales volume. The firm’s technical position was vulnerable be-
cause in many cases the concern doing the marketing also had de-
veloped the capability to manufacture the product. The greatest
weakness, however, was the absence of market control. The spin-
off had no franchise in the market and sooner or later management
was faced with the decision of whether or not a continuation of the
relationship was in the best interest of the company. In many
cases it wasn’t and the spin-off was confronted with the almost

prohibitive cost of establishing a stronger market position.
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A Conceptual Summary

The relationship between the business activity spectrum and the
positions occupied by the different types of spin-off firms established
the structural framework for a conceptual model. Figure 3 further
develops the model and incorporates the analysis of the transferred
resources and their significance to the spin-off formation process.
The following summary is related to this figure.

Both the educational level and the previous employment experi-
ence of the technical entrepreneur were found to be directly related
to the earlier development of the model. In moving from university
spin-off firms initially having a research and development orientation,
for example, to secondary industry spin-offs having a standard prod-
uct and service orientation, the level of edugational achievement de-
clined while the amount of previous job experience increased.

Similarly, the transfer of business skills assumed less signifi-
cance for research and development, testing and consulting spin-offs
than for spin-offs initially engaged in a standard product and service
activity. In a similar fashion they were clearly transferred less fre-
quently during the formation of university spin-offs and more often
in the formation of secondary Spin-bffs.

It was theorized (and supported by empirical evidence) that both

the availability and the requirements for equity capital were related
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to the firm’s initial position on the business activity spectrum. Re-
search and development firms usually required less equity capital
for initial financing but found it difficult to secure. Standard product
and service firms required larger amounts of equity capital but by
comparison found it easier to obtain.

Technology transfer from several sources was found to play an
important role in the spin-off pro'cess. In addition to direct transfer
from the source organization by the technical entrepreneur, technol-
ogy was also acquired by purchasing the assets of other spin-off
firms and by hiring .employees knowledgeable in certain fields of
technology. Both the nature and extent of technology transferred by
the different types of spin-offs was found to be related to the firm’s
initial business activity. The principal founders of spin-offs engaged
in research and development, testing and consulting were found to
transfer more technology than the founders of primary and secondary
industry spin-offs, but the transfer was more likely to consist of
general scientific and engineering knowledge. By contrast, seéondary
spin-offs appeared to rely less on the technical contributions of the
principal founders, but the technology transferred was usually related
to the specific products, services aﬁd processes,

Market information was found to be of greater significance in
the formation process than the existence of prior marketing knowl-

edge as represented by the formal educational and employment
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experience of the principal founders. Most entrepreneurs collected
market information prior to the formation of their firm, but it was
often insufficient and did not adequately define the nature of the busi-
- ness opportunity available. The existence of prior marketing experi-
ence did not always mean that the firm had the capability to market
successfully. A number of instances were observed where the change
in context from a large well-financed organization, to a small inade-
quately financed firm, made the previous marketing experience of the
founders extremely difficult to apply. In general, both the quality and
quantity of prior market information and marketing knowledge in-
creased in moving from the spin-off firms at the research and devel-

opment end of the spectrum to the firms at the standard product and

service end.



CHAPTER 1V

The Innovation Process

An Overview

In the formation stage of the spin-off firm, the technical entre-
preneur and the principal founders usually have one basic idea or
concept to which they are committed.! Often a large part of the first
year of the spin-off’s operations is devoted to exploring and defining
in greater detail the necessary technical and market requirements
so that the idea can be commercially developed.

Innovation describes the process of developing and transform-
ing an idea or concept into use.? In the spin-off firm this transfor-
mation occurs in a variety of different ways, but it usually involves
an ordered sequence-’of technical activities. A discussion of the in-
novation process and the technical activities are an important part
of this chapter.

Successful innovation results in new products, services and pro-
cesses which can change the nature and scope of the spin-off’s busi-

ness activity. Beyond the beneficial impact on the firm’s sales and

employment growth, innovation can also change the nature of the

1U.S. Department of Commerce, Technological Innovation: Its En-
vironment and Management (Washington, D.C.: Government Print-
ing Office, 1967), p. 21.

’Ibid., p. 2.

122
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firm’s market and competitive environment. The balance of this
chapter is devoted to evaluating some of the implications of suc-
cessful innovation for marketing. This discussion providés a natural

transition for the three chapters on marketing which follow.

Definition and Concepts

In the broadest sense, innovation is defined as all the activities
engaged in by a business enterprise in translating an idea or concept
into the economy.® For the spin-off firm, the scope of this definition
is too broad. Because of limited financial and human resources the
innovative activities of the spin-off firm are primarily technically
oriented. The innovative process can be viewed as a sequence of
technical activities performed by spin-off firms in the development
and transformation of technology. Although the sequence in spin-off
firms is not always well ordered, it is clear that it extends from re-
search to market development and that innovative ability and trans-
ferred technology are the two critical inputs.

Ellis Mottur’s conceptual model of the processes of technological
innovation suggests that while innovative events are usually complex,
creative and unpredictable, they often constitute ‘‘a set of interre-

lated processes rather than a collection of disconnected

W. Paul Strassman, Risk and Technological Innovation (Ithaca, N.Y.:
Cornell University Press, 1959), pp. 9-10.
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activities.””®* The model is built on the concept that innovation can
occur when four major interrelated modes of technological activity
interact with the firm’s goals, resources and technological knowi-
edge. These related functions, as defined by Mottur, represent a
spectrum of overlapping activities through which technology passes as
it is developed and transformed into an innovation. They include
basic and applied research, invention and development, engineering,
and operations.®

It was believed that some of the model’s concepts could be ap-
plied to identify the presence of innovative activity in the spin-off
firms studied. Preliminary research indicated that the spin-off
firms involved in innovation were the same firms that reported the
performance of a broad range of technical activities similar to those
suggested by the model., However, it seemed clear that not all spin-
off firms could be classified as innovators. Some firms defined
their business to include the performance of only one technical activity
such as research and development, engineering design, or testing.
- Their function was essentially one of providing technical resources

as inputs to the innovative sequence of the customer’s organization.

‘Ellis Mottur, The Processes of Technological Innovation: A Con-
ceptual Systems Model, Report prepared for the National Bureau of
Standards and the U.S. Arms Control and Disarmament Agency, NBS
Report 9689, March 15, 1968 (Washington, D.C.: National Bureau of
Standards, 1968), pp. 11-12.

*Ibid., p. 37.
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Surprisingly, a number of these firms were identified by the mail

questionnaire,

Examples of Innovation

During the conduct of the fi('eld research, Michigan spin-off firms
were identified with a number of product, service and process innova-
tions. Product innovations were the most common, and a number of
examples were observed where electronic instruments having unique
design and performance characteristics found new uses in non-
destructive testing, pollution control, oceanographic exploration and
other applications.

A contract engineering firm (also a university spin-off) designed
and fabricated an electronic code verification instrument to be used
in the product packaging process of a large Michigan drug firm. Al-
though the company lost money on the original engineering contract,
the hardware concept was further developed into a standard product
which the firm eventually began to market on a national basis. The
success of this product initiated a search for similar applications in
other industries. Some new uses for the technology were found in
verifying the integrity of metals and testing metals for hardness.
After a small amount of technical design modification, the company

introduced two technology-related non-destructive testing instruments
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to serve the newly discovered markets. These innovations occurred
over a relatively short period of time. Their success was related to
the ability of the entrepreneur to apply the new technology in a changed -
context.

Service innovations were less frequently observed. In one case,
a unique service and technical management package was pioneered by an
Ann Arbor spin-off firm specializing in the solution of transportation
problems. For several years the firm worked on a new market seg-
mentation approach to public transportation. The technical effort re-
sulted in the development of a service designed to help medium-sized
cities put public bus transportation back on a profit-making basis.
The process started with a research study which became the basis for
a program of action. Similar studies performed in other cities en-
abled the generalization of concepts and the evolution of a standard
package.®

Process innovations were somewhat less common and usually
more difficult to identify. Many were exploited internally by the firm

in their own manufacturing operation and not sold outside. They were

°In solving the problem, the spin-off firm also opened up several new
applications for the electronic instrumentation used in implementing
the proposed program. As is generally true in programs of this type,

- the sales revenue generated from the hardware will greatly exceed
the revenue obtained from the sale of the service.
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frequently described as a result of '"being in business" despite the fact
that they had a substantial impact on the firm's competitive position.
These innovations included the development of entirely new manufac-
turing methods to i)roduce plastic materials having unique physical
properties and the development of new or improved techniques of manu-

facture resulting in substantial cost reductions for existing products.

The Innovation Sequence

Not all spin-off firms can be truly classified as involved in the
complete process of innovation, although they make important con-
tributions to the innovative effort of other firms. Some complete only
part of the sequence, while others are content to do little or no inno-
vation at all. These firms have explicitly defined their business as
either consulting, research and development, testing, and contract
engineering or manufacturing; and this philosophy pervades their
organization. Many of the firms are in business for several years
before taking advantage of innovation opportunities, .while others re-
fuse to exploit them or license them to others for further development.
For those spin-offs that do aggressively innovate,the implications
are clear. Continued success usually means the performance of a
broad range of technical activities ranging from research and devel-
opment to engineering and manufacturing. It also means change in
. the business orientation of the firm and major adjustments in the

operating philosophy.
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Initial Business Orientation

The mail questionnaire data indicated that from the very begin-
ning of business operations a great many spin-off firms were involved
in more than one aspect of the innovation sequence. Overall, 65 per-
cent of the firms performed research and development, evaluation,
and testing during the first year of business operations, while at the
opposite extreme, nearly the same percentage of firms reported some
manufacturing or service activity.’

The technical activities conducted during the first year of business
operations were related to the type of business activity the firm en-
gaged in. This relationship is illustrated in Table 13 for the 76 spin-
offs responding to the mail questionnaire. The firms having a research
and development or similar orientation were most often the same firms
engaged in the performance of research and development, evaluation
and testing. Exceptions included a few consulting firms who reported

their technical activities as primarily engineering, as opposed to re-
search. The smallest percentage of firms engaged in manufacturing
or a related service activity were classified in this business activity
category. Although the 39.1 percent reporting the manufacture of

products or provision of services is small by comparison, it does

TThe technical activities comprising the innovation sequence were
aggregated into three major groups as shown in Table 13, Each
group contains a logical and distinct portion of the sequence.
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indicate that many of the spin-offs had progressed completely through
the sequence during the first year of operations.

An opposite trend exists for the product-and-service-oriented spin- -
offs occupying the other end of the activity spectrum. They all engaged
in the manufacture of products or the provision of general services dur-
ing the first year of operations, but were less frequently involved in the
other technical activities. Only 58.8 percent performed research and
development or related activity, and less than 71 percent performed
engineering and prototype or pilot manufacture.

Many of the firms initially in this category were secondary spin-
offs. It was not uncommon to find these firms well along in the engi-
neering phase of their business at the start of operations and actively
engaged in a manufa}cturing activity at the end of six months. One
entrepreneur interviewed developed nine products during the first
year of business. Prior to starting operations he had completed the
design and much of the engineering for these products so that most of
the first year of business was devoted to developing a manufacturing
capability and organizing a distribution network.

The relationship between the technical activities performed by
the spin-off firm and the business origntation of the firm is interest-
ing in other respects. It has often been incorrectly assumed that all
science-oriented spin-offs performed research and development re-

gardless of the type of business the firm was engaged in.
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This is not necessarily true during the early stages of development
when working capital is tight. The spin-off emphasizes the activities
that generate revenue and provide a source of cash flow for the busi-
ness. In research-and-development-oriented firms this means the per-
formance of contract research, In product-oriented spin-offs it means

the manufacture and marketing of standard products.®

Type of Spin-off Firm

The relationship between the initial business orientation and the
technical activities performed by the firm seems quite natural. Be-
cause of the close correspondence between the type of spin-off firm
and the tendency to be involved in a certain type of business activity,
a similar relationship might also be expected to exist between the
different types of spin-off firms and the technical activities they per-
form. Some connection was found (see Appendix Table C-9) when the

firms were reclassified to examine this possibility.

®The reader should be aware, however, that due to the method of
classifying spin-off firms in the business activity category which
provides the largest proportion of their sales revenue, it is pos-
sible for spin-off firms classified as standard product and service
oriented, for example, to generate some revenue from the perfor-
mance of contract research or simply perform these technical

~ functions as necessary support for the firm’s major business ac-
tivity., This accounts for the performance of all technical activities
by many of the spin-off firms in this business activity classification.
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The secondary spin-offs exhibited some unique characteristics.
They were not only more often involved in the manufacture of prod-
ucts and provision of services during the first year of business, but
like the university spin-offs they were also active in research, devel-
opment and related activities, This trend, although obvious, is not
easily explained. One possible reason for the difference might be
related to the difficulty of entering a market already partially devel-
oped. Because the technology transferred by the secondary spin-off
is frequently related to the products and services of the source or-
ganization, the initial business activity often consists of offering
nearly identical items to the same markets. The problems of enter-
ing an established market, the presence of other competitive firms
and the krowledge of opportunities for product improvement are re-
fleqted in a greater freqﬁency of research, development and engineer-
ing activity. The financial resources to support this broader range
of technical activity are also more likely to be available in these
firms. As a result of their initial product and service orientation,
secondary spin-offs are usually able to secure larger amounts of
venture capital to fund the technical activities so critical to continued

Success.

Area of Technology

Spin-off firms were also classified by their primary area of

technology and examined for differences in the performance of each
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group of technical activities. It was believed that because each area
of technology was in a different stage of technical development im-
portant differences might be found in the percentage of fifms engaged
in each different group of technical activities. A higher percentage of
firms working in the areas where the technology was well developed
and diffused (such as electromechanical equipment and electronics)
might bé expected-to be involved in the manufacture of products than
the firms engaged in the development of newer technologies such as
optics. Similarly it was anticipated that a greater proportion of the
spin-offs involved in the newer technologies such as optics and com-
puters would be engaged in research, development, evaluation and
testing. The distribution of the research data, shown in Table 14,
indicates that differences by area of technology did exist but that
there was no consistent pattern,

Two reasons seem to account for the absence of a consistent
pattern in the data. First, although each firm could be easily clas-
sified by its major area of technology, the variations in the scope of
possible business activity within each area were large. In com-
puters, for example, both hardware and software firms were in-
cluded. This contributed to the diversity within each technology area

‘and tended to wash out any noticeable trends. Related to this reason
is the continual emergence of new technical developments (micro-

electronics, for example) within each area of technology. These
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developments also have a tendency to modify any uniform patterns that

might otherwise exist in the data.

Technological Progression

The technical aspects of innovation have been related to three dis-
tinct groups of activity. Together they comprise an overlapping sequence
ranging from research, development, evaluation and testing at one ex-
treme to the manufacture of products and provision of general services
at the other. Some combination of these technical activities is per-
formed either sequentially or simultaneously by many spin-off firms as
they transform technology into useful products, services and processes.

While the relationship between the technical functions performed
and the spin-off’s initial business orientation was strong, a significant
number of firms in each business category were also engaged in 21l the
areas of innovative activity, Product-oriented firms were found to be
performing research and development, while consulting firms were often
engaged in engineering and prototype work. The drive to undertake and
perform technicial activities beyond the scope of the firm’s initial busi-
ness exists in many spin-offs. When it is intentionally supported and
encouraged it results in new innovations and movement along the busi-

ness activity spectrum.
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Identifying Innovative Activity

A method of determining the presence of innovative activity in
spin-off firms was needed to verify progression through the series
of technical activities comprising the innovation sequence. Such a
method was devised as part of this research. The firms surveyed
with the mail questionnaire were presented with an array of the in-
dividual technical activities used to construct the groups previously
shown in Table 14. Each firm was requested to check the technical
activities they performed in their firm during the first year of busi-
ness and in 1968, the last year of business surveyed. Tabulation of
the responses resulted in a comparative technical profile which
showed the change in the technical activities performed by the firm
over a period of time and the direction of progression.

- Over 80 percent of the firms responding to the mail question-
naire that had completed more than one year of business operations
reported a change in the technical activities performed in their busi-
ness. In many instances, the changes were dramatic. Research and
development firms performing only contract research during the
first year of operations were involved in engineering design, proto-
type fabrication and manufacturing operations two years later. Con-
tract engineering spin-offs involved in prototype design the first

year were found to be engaged in the complete sequence of technical
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activities from research and development to manufacturing within a
few years of their initial contract. Innovative activity was present
in many of these spin-off firms and it was expressed in the rate and
extent of their progression through the sequence of technical activi-
ties.

Table 15 illustrates the almost natural innovative tendency that
exists in most spin-off firms. All of the firms in the table have com-
pleted at least two or more years of business operations and are
classified according to the major area of their business activity dur-
ing the first year of operations. A well-defined relationship exists
between the technical activities performed and the firm’s initial po-
sition on the business activity spectrum. However, as the spin-offs
develop there is a natural tendency for the innovative firms in each
group to perform a broader range of technical activities. This
change takes place over a period of time and can be observed by
‘comparing the technical activities performed by the spin-offs in

each business area during the first year of operations and 1968.

The Dynamics of Innovation

The research and development, testing and consulting firms
shown in Table 15 have completed an average of 5.8 years of busi-

ness operations. The major change in the scope of technical
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activities performed is marked by the increase in the percentage of
spin-offs reporting engineering, prototype or pilol manufacture, and
product or service activity. This progression through the innovation
sequence occurs as the result of a variety of different circumstances,
but in one frequently observed case the changes in the technical func-
tions performed resulted from a follow-on contract to explore the en-
gineering aspects of a problem solution suggested in the original re-
search and development effort. The contract led to the fabrication of
a prototype and then to the award of a competitively bid contract to
manufacture a larger production order. The technical entrepreneurs
responsible for these new products perceived well-defined develop-
ment sequences spanning the full range of technical activity from re-
search to the production of hardware. They typically included applied
research and development, engineering and prototype fabrication and
manufacture.

The innovation process is not always this well ordered even
though the same technical activities are performed and progression
takes place. Research and development firms often benefit irom new
innovations that ¢*fall out’’ from the successful performance of pre-
vious contracts. A Detroit research and development spin-off designed
and fabricated an electronic gas atmosphere controller to perform a

government contract in the environmental and life sciences. After
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completion of the research, the controller and the technology developed
to perform the contract were further refined into standard products
which found applications in aerospace and medical markets. A short
time later, this same spin-off demonstrated the ability to apply the
technology in a different context by developing an electronic controller
for a broad range of industrial manufacturing processes.

The results of the successful performance of innovative activity
were almost always the same. What originally was a capability-ori-
ented research and development firm slowly changed {o become a
business oriented to the provision of products and services for large
volume markets.

The 26 spin-off firms in Table 15 initially involved in providing
custom products and services have completed an average of 5.7 years
of business operations. It is not surprising that 73.1 percent of these
firms performed engineering and related activities during the first
year of business operations. Many of these firms developed their ini-
tial business by performing custom engineering design and fabrication
to solve a specialized class of problems for individual customers. As
they became established through the performance of many jobs in
their area of technology, opportunities for technical innovations be-
came obvious. In many instances the entrepreneurs began to see a

common need in the problems they worked on which suggested the
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opporiunity to generalize the concepts and procedures developed to
solve similar problems. Further repetition of the technical effort
enabled the concept to be translated into routine design pfocedures
and standardized components or subassemblies. Over time a gen-
eralized hardware package was developed for a successively broad-
er range of applications. During the process, research and develop-
ment and related technical activities were performed to refine the
concepts and broaden the area of application.9

Sometimes the innovative opportunity was unrelated to the firm’s
business, but instead resulted from the interaction of a strong tech-
nical capability in one area of technology and frequent market exposure
to unsolved problems. A Detroit area engineering firm (also a primary
industry spin-off) engaged primarily in the design of electromechanical
machine tools took advantage of a product opportunity by designing and
manufacturing hardware to solve a problem that was common to many
of their clients, Although the firm had not engaged in a product devel-

opment and marketing effort before, the frequent client contact required

®When the innovation pattern described above resulted in the develop-
ment of a complex system or process (such as computer time-sharing
or holography), new opportunities were also created by the demand
for accessories or components to add flexibility to the major hard-
ware or software system, Although the development of these new
areas of business seemed like a natural progression for the spin-off,
many completely overlooked them because of financial constraints.
However, the opportunities did not go untouched. They were found to
be an important source of business for the secondary spin-offs.
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in the custom engineering business gave their engineers easy access
to the problem and the market. The firm’s president viewed this de-
velopment as an opportunity to stabilize an historically fluctuating
service business and provide his engineers with some new creative
activity.

Firms initially starting business with a standard product or ser-
vice were faced with the necessity of developing new products or ser-
vices to broaden a line which usually started with one item. As busi-
ness developed, it also became necessary to make technical improve-
ments or modifications in existing products and services to develop
new applications and remain competitive. The trend (shown in Table
15) toward a much larger percentage of the firms performing research
and development, testing and evaluation during 1968 represents the
changes reported by 12 spin-offs which averaged 7.5 years of busi-
ness operations.10

For almost 60 percent of these firms the change in technical ac-

tivities performed was marked by a movement toward a custom

191, general, the pattern of technical progression in Table 15 which
indicated an increase in the percentage of all firms performing re-
search, development, testing and evaluation over the time period
was a reflection of the financial ability and need to refine the prod-
uct concepts and demonstrate technical feasibility. The overall
impact on the firm was progression through the innovation sequence
and movement along the spectrum of business activity toward the
development of a line of proprietary items.
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product and service or research and development orientation. Some
of the firms moved back to contract research and development out of
necessity because of unsuccessful product efforts after an initial suc-
cess. Others developed and produced custom products for individual
firms with the hope that additional customers and large applications
would eventually be found.

Nearly all of the standard product and service spin-offs financed
their own technical efforts during the first year of business operations.
This partially accounts for only 50 percent of the firms performing
research, development and related activities. However, as the firms
increased in size and became financially stronger they were able to
support the cost of innovation. Many of the firms in this category
reported that they financed their own technical effort during 1968.

Although the patterns of innovation differed substantially among the
spin - off firms having different business orientations, it was clear
that the innovative process did not occur entirely by chance. Major
‘ innovations were usually planned in some detail and reflected strong
leadership and a definite company philosophy. The president of one
spin-off stressed the view that the development of products should be
a natural extension of the firm's technical capability. He remarked
that these dovelépments "give the Iirm an opportunity to share on a

continuing basis the things they have been doing for other companies

on an hourly basis. "
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The Implications of Innovation

While the technical aspects of the innovation process were re-
ported by many spin-off firms to require from 1 to 2 years tocom-
plete, the time required for commercialization and a noticeable im-
pact on the composition of the firm's sales was usually much longer.
For the innovative firms the change was marked by growth in sales
and a movement toward a standard product and service orientation.
For the firms who decided to limit the innovative risks, it usually
meant little or no change in the nature of their business and an even-

tual ceiling on the rate of sales growth.

Impact on Growth

One important consequence of successful innovation is continued
growth of the spin-off firm's sales and employment. The firms in-
tentionally taking advantage of innovative opportunities and capital-
izing on them through successful technical and market development

were frequently the same businesses experiencing annual increases

in sales volume.
Empirical support for these statements is presented in Table 16
where spin-offs are classified by 1968 sales and the existence of in-

novative activity in the firm's business operations.!* A group of 46

Upirms showing technical progression between their first year of

business operations and 1968 were classified as being engaged in
innovative activity.
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innovative and 11 non-innovative spin-offs resulted from this classifi-
cation. Although the innovative firms on the average had completed
fewer years of business operations, they were more likely to be found
in the $500,000 and over sales range. By comparison, the 11 non-inno-
vative firms had completed an average of 7.5 years of business oper-
ations. In spite of the fact that most of these firms had been in busi-
ness longer, they tended to concentrate in $0-499,000 sales range.
Several of these businesses were testing and consulting firms whose
owners were content to maintain a small-scale, low-overhead level of
operations indefinitely. Professionally, the entrepreneurs of these
spin-offs were scientists and engineers rather than businessmen.

Similar conclusions also apply to the level of employment (see
Apvendix Table C-10), only the differences are more dramatic. The
innovative spin-offs had completed fewer actual years of business
operations but were more frequently classified in the larger employ-
ment range. This, of course, is a reflection of the need for manpower

to support a higher level of sales activity.

A Changing Business Orientation

Because the movement of innovative spin-offs along the business
activity spectrum is reflected by a change in the percentage of sales

derived from the different possible business activities it was possible
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to reclassify those firms that had made major changes since their
first year of business operations. Using the same proceuure that
was originally used to classify spin-off firms by major type of busi-
ness activity, the changes in classification were determined by
examining the percentage distribution of the 1968 sales data reported
in the mail questionnaire. Of those firms completing more than one
year of business operations, almost 70 percent showed some change
in the nature and composition of their business. In 28 percent of the
firms the change was substantial enough to require reclassification.

The spin-off’s progression to a new business orientation was
fouad to be related to the number of years of business operations,
the primary area of technology and the level of sales. Each vari-

able is discussed in the text that follows.

Number of years of business operations. To illustrate the

movement of spin-offs along the business activity spectrum, each
firm was classified according to the number of years of continuous
business operations. Spin-off firms completing 5 years of busi-
ness or less comprised one class, while the firms in business 6

to 15 years made up the second claésification. The firms were
then cross tabulated to provide a distribution of business orienta-

tion (1968) by the number of years of business operations. Table 17
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presents this distribution for 59 of the spin-off firms that werc re-
classified according to the composition of their 1868 sales." The
table shows that the change in business orientation of many innovative
university and primary industry spin-offs is not instantaneous but in-
stead occurs over an extended period of time. This transition can be
observed by comparing the percentage classified in each business
activity category during the two periods of time. The distribution of
the percentages in each period suggests that the direction of move-
ment ov’er time is toward a standard product and service orientation,
with 38. 5 percent of the spin-offs in the 6 to 15 year age class falling
in the category compared to 15. 2 percent of the firms in the 1 to 5
year age group.

Examination of some of the individual firms helps to explain the
dynamics of the changes which are taking place. Of the 10 spin-offs
comprising the standard product and service category of 6 to 15 year
old firms, 2 were initially classified as research and development
- firms, 3 as custom product and service firms and 5 originally started
business in the standard product and service area. Only 5 similarly
classified firms were in the 1 to 5 year age classification. Two
started business as custom product and service firms, while 3 were

originally in the standard product and service classification.

The reader should note that this table excludes 13 secondary in-
dustry spin-offs. The reasons are explained on page 151.
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Similar differences can also be noted in the custom products
and scrvices group. Over 63 percent of the spin-offs in the 1 tc 5
year age class fel] in this category, but only 38.5 percent of the
similar firms 6 to 15 years old. Firms that had made major classi-
fication changes were again evident but not as numerous. It is
worthwhile noting, however, that a number of firms in the 6 to 15
year age group had developed standard products but the impact on

their business was not yet sufficient to warrant a change in classi-

fication.

Influence of technology. Not all firms make the transition to a

ncw business orientation at the same rate. While much of the inno-
vative process takes place over an extended period of time, the spin-
off's area of technology was also found to be an important variable
inﬂuencing the opportunity for innovation and change. A detailed
examination of 22 electronics spin-offs (see Appendix Table C-11)
showed a similar distribution of business orientations between the
different age classes with the exception that a much larger percentage
of the firms completing 6 to 15 years of business operations fell in
the standard product and service classification. The data suggest
that the innovative firms in this area of technology are able to make

the transition faster than similar firms in other areas of technology.
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The slage of development of the technology appears to be a major
reason for this difference. Electronics technology, com_pared to
optics and much of computer technology, is further technically de-
veloped in terms of having standard product applications and broad
market acceptance. It seems that this difference lmakes the oppor-
tunity for innovation greater and reduces the time required for
diffusion and an impact on the firm's business.

Intentionally excluded from both Table 17 and Appendix Table
C-11 are the primary and secondary spin-offs acquired by merger
prior to the end of 1968 and all other secondary industry spin-offs.
The firms that had merged sometime in the time period between
their first year of business and 1968 were excluded from this aspect
of the analysis because after acquisition they were no longer con-
sidered to be spin-offs as the firms were originally defined. The
secondary spin-offs were excluded because the majorily started
business in the standard product and service classification and the
balance moved in this direction much more rapidly than the univer-
sity or primary industry spin-offs. ¥For example, of the 14 secondary
spin-offs included in this study, 50 percent were initially classified
as firms falling in the standard product and service area. By the end

of 1968, 77 percent were classified in this area. The important point,
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in addition to the magnitude of the change, is that these spin-off firms
had only conducted business operations an average of 3.2 years. In-

cluding them in the previous tables would have removed the transition
pattern which is so characteristic of the university and primary in-

dustry spin-offs.

Relationship to sales volume. As the number of years of busi-

ness operations increase, the innovative firms grow in size and
complexity. Employment grows as the scope of operations expand in

response to increasing sales. Previous analysis linked innovative
activity in the spin-off to the firm's sales volume. The businesses
willing to assume the risks of innovation were frequently the same
firms having annual sales of $500,000 or more. A similar relation-
ship was found between the firm's business orientation and sales
volume. Table 18 illustrates this finding by classifying spin-offs
(including secondary spin-offs) by their 1968 sales and business
orientation. It is evident from the table that a time-related variable

such as sales volume can also be used to explain the firm's position

on the business activity spectrum.
While it is difficult to determine the existence of a cause and

effect relationship, the data do suggest that a large percentage of
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the firms eventually reaching an annual sales volume of $500,000 or
more are those that have either started with standard products and
services or developed them through successful innovation. Both situ-
ations occurred, but over 50 percent of the standard product and ser-
vice spin-offs were initially research and development, custom prod-
uct and service or similar firms that changed their orientation through

the development and marketing of products and services.

The Market Environment

Successful innovation has other important implications for the
spin-off in addition to a change in the firm’s business orientation and
continued growth in sales volume. Many firms experience a changing
market environment marked by the development of new markets and
the arrival of increased. competition. For the innovative firms ex-
periencing a change in the scope of their business operations, the
implications are clear. More sophisticated marketing techniques are
required to capitalize on new business opportunities and combat in-

creased competition.

A Changing Market Profile

During the early stages of their development most of the Michigan

spin-off firms studicd relied heavily on Michigan industry as a_maior
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gource of business. This was often necessary because of the nature
of the firm’s initial business activity. Many of the spin-offs began
business with nothing more than a technical capability. Under most
circumstances it was both difficult and expensive to market beyond
the local area in which the firm was located. In part, this is a re-
flection of the technical uncertainty involved in many of the projects.
Close and frequent communication was frequently required as the
problem became better defined and modifications in the scope of the
technical effort became necessary. Communication over great dis-
tances to resolve these difficulties was both expensive and ineffective.
Limited financial resources provided a related reason for limiting the
scope of the firm’s marketing effort to a local and easily accessible
market region whenever possible.

~ As the spin-off firm grows through successful commercial devel-
opment of product and service innovations, the scope of the firm’s
marketing activity changes. New markets are required to sustain the
necessary volume required for a profitable product and service oper-
ation. Table 19 shows some of the changes that occur in the firm’s
sources of sales revenue. The table confirms that Michigan spin-
offs are clearly commercially orientated during the early stages of
their business development. This is a reflection of the absence of

large government contractors and defense/space installations in the
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state as well as the close proximity of indusirial markets., As the
firms grow in size the financial and geographical limitations are
removed., The credability gap is bridged through successful tech-
nical performance and satisfied customers. Spin-offs expand and
develop new business either directly with government agencies or
indirectly from the government through contracts from prime con-
tractors and subcontractors.

The details of this change in market environment are presented
in Table 20, where the spin-offs’major types of customers are clas-
sified by the range of 1968 sales. Some of the important differences
in this table are worth noting. First, the difference in the govern-
ment as a major customer for the two groups of spin-offs is marked
by a greater frequency of the larger firms doing business with the
Cepartment of Defense, the National Aeronautics and Space Adminis-
tration, the Atomic Energy Commission and the Department of Health,
Education and Welfare. These four agencies are large sources of
funding for research and development and related activities, and are
highly receptive to new applications of technology. Another difference
is the increase in imporiance of the electronics, aerospace, and auto-
motive industries as major customers for the larger spin-off {irms.

One change that appears to be taking place is a concentration of
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technical and marketing effort on these three large industries.’ It
is worth noting that the electronics, aerospace and more recently the
automotive industry have been known as technology-receptive indus-

tries.

A Changing Competitive Environment

Success, as measured by sales and their annual rate of growth,
creates another change in the market environment for the innovative
spin-off firm, During the early development stages of the business,
a unique technical capability or product innovation usually makes a
minor impact on the market. However, as the technical capability
becomes more specifically defined and the markets for products and
services develop they are often imitated by competitors in identical
or closely related businesses.'® The impact on the firm is the emer-
gence of a specific group of competitors.

This change is presented in Table 21 where the number of major
competitors of spin-off firms is classified by sales revenue. The dif-

ference in the table indicates an increase in the number of major

BThe difference in the percentage of firms reporting the aerospace
industry as a major customer is a reflection of the trend toward
indirect government business [rom government prime contractors
and subcontractors shown in Table 19.

"0Often secondary industry spin-offs.
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competitors with increasing sales volume. Some idea of the magni-
tude can be obtained by combining the two largest categories in the
table. If fhis is done, it can be noted that 56.5 percent of the spin-
offs in the $0-499,000 sales range reported 5 or more competitors in
1968. By comparison, 85 percent of the firms reporting $500,000 or
more in sales during 1968 reported 5 or more major competitors in
their business. The table clearly indicates a progressive diffusion

toward increased competition,

Summary

Innovative activity plays an important role in the development of
the spin-off firm. When actively encouraged and supported by man-
agement it results in the transformation of technology into new prod-
ucts, services and processes. Each of these three types of innovations
were observed in Michigan spin-offs during field interviews.

The occurrence of a major innovation is both random and unpre-
dictable. However, some order can be observed in the process by
examining the technical activities performed by the spin-off iirm in
the process of developing lechnology. In the mail questionnaire, the
firms reported performing (1) research, development, evaluation and
testing; (2) engineering and prototype or pilot manufacture; and

(3) the manufacture of products and provision of general services,



162
Many of the innovations identified were found to progress through this
or a similar sequence of technical activities.

A relationship was found between the percentage of {irms perform-
ing the different technical activities and the spin-offs’ initial business
orientation. The largest percentage of firms engaged in the technical
activitics at the beginning of the innovation sequence were research
and development, testing and consulting spin-offs. Similarly, the
standard product and service spin-offs were most frequently engaged
in the manufacture of products and provision of services. This rela-
tionship is shown in Figure 4 where the major research findings of
this chapter are integrated into the conceptual model.

The presence of innovative activity in the firm was identified by
progression through the sequence of technical activities over a period of
time which includes the spin-off’s first year of business operations
and 1968. In general, the innovative firms were those most likely to be
developing or marketing products and services and experiencing steady
growth in sales and employment. Not all firms, however, were inno-
vators. Some entrepreneurs simply refused to accept the risks in-
herrent in the process and were willing to irade the benefits of change
for a relatively stable business with a ceiling on the growth of sales
and employment. In Figure 4, these are the firms that remain in one
area of business aclivity such as consulting or iresearch and develop-

ment.
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Figure §

Integration of the Innovation Process into the Conceptual Model
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Successful innovation often means a gradual change in the scope
of the firm's business activity. In research and development spin-offs,
for example, this change is marked by a movement toward the standard
product and service end of the spectrum and a new business orienta-
tion. The research indicated that the firm's position and rate of pro-
gression was related to the number of years of business operations,
the area of technology and the level of sales. Generally, spin-offs
that had completed 6 to 15 years of operations in a well developed area
of technology were involved in a product and service activity and were
inclined to have sales in excess of $500, 000.

Concurrent with a change in the firm's business orientation,
innovation also creates a new market environment for the firm. In-
creased depth in a greater number of markets is usually character-
istic of the process and in the sample of firms studied there was a
definite trend toward increased participation in government defense/
space and environmental rescarch markets.

The movement of the firm from a capability orientation to a pro-
duct and service orientation also results in a sharper definition of the
competitive environment. Competition was found to increase both as
a result of new firms being attracted into the spin-off's market area

and as a resull of the ability to define the firms offering competitive

substitutes.



CHAPTER V

The Major Markets, Their Characteristics and the Buying Process

The Role of Marketing

Regardless of the nature and scope of the spin-off firm's business
activity, the necd for some type of marketing program or cffort will
always exist. The ability of a rescarch and development spin-off to
win government research contracts often depends on a proposal which
rclates the research capability of the firm directly to the ideas, prefer-
ences and ﬁlternatives of the customer.' The prospects for successful
marketing of a new product are also enhanced by an input of market
information early in the innovation process and the creation of a mar-
keling program designed to fit the customer's buying pattern.

Successful marketing programs are built around an understanding
of what the company has to sell, who the custoﬁer is and how he buys.
TFor technology products and services, defining what the firm has to
sell is usually not too difficult. The technical features of the products
or the parameters of the service eventually reflect the research capa-
bility of the firm. However, problems arise in translating technical
features into performance benefits which are meaningful to the cus-

tomer and can be evaluated interms of his own specific applications.

'Russell F. Murphy, "Selling Aerospace Technology to the Federal
Government,'" Journal of Marketing, XXLII (January, 1968), 46.

165
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The technical capability is more diverse and difficult to define.
It is reflected in the capacily to bring logether technical skills 1o
solve new and very specialized problems for which the critical di-
mensions are usually not known. The problem encountered here is
that the hardware or software often does not exist before the sale
and is not available for the customer’s evaluation. Instead, the
spin-off’s technical expertise and reputation become essential fea-
tures which must be converted to benefits in order to motivate a
purchase decision. The important point to be recognized is that
the nature of the marketing task will vary depending on what the
firm has to sell. A marketing program entirely adequate for sell-
ing a technical capability may be a dismal failure when applied to
the marketing job required for the firm’s first hardware product,

The following discussion of the major markets of the spin-off
firms studied provides perspective for the analysis of the market-
ing prograims used to sell the products, services and capabilities.
Preliminary research indicated that industrial, governmental and
institutional markets were of primary importance to Michigan
spin-off firms. They form the framework for this portion of the
analysis, which eva;luates the significance of major customers

within each market area,.
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The buying process serves as a focal point for the firm’s market-
ing strategy and provides a [rame of reference for an evaluation of the
marketing programs used by the spin-off firms studied. A brief dis-
cussion of market characteristics and buying patterns follows the market
analysis and leads naturally to the next chapter which contains an empiri-
cal investigation of the marketing programs and strategy used by the
spin-off firms.

The Major Markets

The market profile of the 76 firms surveyed clearly indicated that
this group of Michigan spin-offs was oriented to developing business in
commercial markets. During 1968, all of the firms reported doing
some business with a variety of different industries and 86.1 percent
of the spin-offs reported the commercial segment of the economy as
the source for the majority of their sales revenue.

Government markets were concentrated primarily in the defense/
space programs and related technology procurement areas although
some spin-offs reported doing business with state governments. By
comparison, government markets were not of much significance to
the majority of spin-off firms. Overall, 34,2 percent of the firms re-
ported doing some.business with the government and 11.2 percent of
the firms reported this market as their major source of sales reve-

nue,



168

The institutional markets were almost as important as the much
larger markets in the governmental sector. This is a reflection of
the fact that Michigan has many excellent academic institutions and
hospitals using the l'ntest available technology in their research and
teaching.These institutions were found to play an importaat role in
the adoption and diffusion of the new innovations of numerous Michi-
gan spin-off firms. More than 35 percent of the spin-off firms re-
sponding to the mail questionnaire reported doing business in the
institutional market with hospitals and universities being menlioned
raost frequently. Less than 3 percent, however, mentioned this mar-
ket as their major source of revenue.

Within each major .market area a number of important customers
were identified as sources of business for the Michigan spin-offs
studied. Table 22 presents the customer profile developed from the
responses to the mail questionnaire. The data are cross tabulated by
the firm’s latest (1968) business orientation and the major customers

are those reported for 1968.

Government Markets

From the table it can be noted that as a final consumer of tech-
nology-oriented products, services and capabilities, the Federal

Government’s importance as a buyer was clearly concentrated in two
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federal agencies--the Department of Defense (DOD) and the National
Acronautics and Space Administration (NASA).?  The hulk of these
purchases consisted of highly engineered military weapon and space
hardware designed and manufactured to the buyer's specification.
The balance went to support basic research, applicd research, and
development in the engineering, physical, environmental and other
sciences.®

The research and development, testing, and consulting firms
doing business in government markets were all either university or
primary industry spin-offs, the majority of which were funded by
DOD. Those doing wotk in engineering materials, propulsion and
the environmental sciences were most successful in securing gov-
ernment contracts. Subcontracts were relatively important to the
spin-offs involved in government markets and about 40 percent

reported doing business indirectly with government agencies. Ina

2The importance of military procurement among the total purchases
by the government is striking. In the fiscal year 1969, the estimated
expenditures of the DOD were $76. 7 billion, or almost as large as
the grand total for all civilian agencies. Further, the estimated pur-
chases of the Atomic Energy Commission and NASA ($2. 6 billion and
$4. 6 billion respectively), with respect to the type of product and
method of contracting were more closely related to the military than
to the civilian agencies. For additional details see: U.S. Bureau of
the Budget, The Budget of the United States Government (Washington,
D.C.: Government Printing Office, 1968), pp. 191-459.

3

Federal research and development expenditures for fiscal 1969 are

estimated at $17. 3 billion. Of this total, $8.5 billion will be pur-
chased by the DOD and $4. 4 billion by NASA For additional details
see: National Science Foundation, Federal Funds for Rescarch, De-
velopment and Other Scientific Act1v1t1es NSF 68-27, XVIITWashmg-
ton, D.C.: Government Printing Office, 1968), 5-9.
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few cases, the subcontract volume accounted {or 60 percent of the
firm’s sales crevenue.

Custom product and scrvice firms were gencrally not as suc-
cessful in developing business with the government, The firms that
did obtain business were university and primary industry spin-offs
working primarily with the DOD and NASA in electronics and optics.
Subcontracting was fairly common among these firms, particularly
in contracts calling for subassembly and finished assembly work.
Compared to the research and development, testing and consulting
firms, subcontracts were more frequent, but generally not a signi-
ficant proportion of the firms’ sales.

The government market for standard products and services was
considerably broader than the markets for research and development
or custom work both in terms of the federal agencies involved in the
procurement and the areas of technology represented. University
and secondary industry spin-off firms in .all areas of technology re-
ported doing business with the federal agencies listed in Table 22 as
well as with the Department of the Interior and state and foreign
governments.® The market breadth is explained by the fact that the
bulk of the purchases made by these agencies are for hardware items.

This naturally increases the chance of obtaining business. There is

‘Some concentration was noted in computers and electronics.
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also a tendency for the spin-off to develop broader market coverage
as the business progresses toward a product orientation,

About 54 percent of the firms reported subcontract work, which
verified a trend tow.ard greater market participation of this type at
the standard product and service end of the activity spectrum. Elec-
tronics, computers and optics were the technologics most often asso-

ciated with these subcontracts.

Commercial Markets

Commercial markets provided the main source of business for the
spin-off firms investiggted in this study. Nearly all of the {irms re-
ported doing business in at least one of the industrial markets listed
in the table. Regardless of the market level, it was clear that fhe
automotive industry in the midwest has been a key factor in the recent
growth of the scientific complex in southeastern Michigan. During per-
sonal interviews many respondents cited the increasing trend toward
technical sophistication to reduce costs and improve vehicle safety as
primary motives for increased interest in the technology products,
services, and capabilities of Michigan spin-off firms. Many expect
this trend to continue and spread throughout the other durable goods

industries in the state.
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As a source of research and development, testing, and consulting
contracts, the automotive and aerospace industries were of major im-
portance. Many areas of technology were represented, but materials
testing and electronics research and development were the most fre-
quently mentioned by respondents to the mail survey. University and
primary industry spin-offs dominated this market arca with many re-
porting both non-government commercial business and indirect gov-
ernment business through contracts with prime contractors or sub-
coniractors.

Commercial markeis were of even greater importaince to the
spin-offs engaged in custom product and service activity with the
firms showing greater market penetration in all of the industries
but aerospace. Electronics and automotive markets were of greatest
importance to spin-offs in this business area with many firms supply-
ing components to the electronics and computer industry and instru-
mentation or controls to the automotive and related transportation
equipment companies. Uriversity and primary industry spin-offs also
dominated this market area with electronics, optics, and electro-
optics being the predominant technologies although all areas were
well represented. Some industrial subcontract business was reported,
but compared to the government subcontract markets for custom prod-

ucts or services it was not as frequent. Research indicated that some
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of this business was contract manufacture of subassemblies for QEM

accounts.

In addition to pal"ticipatil\lg more actively in government markets, the
standard product an-d service firms also showed a higher overall fre-
quency of participation in industrial markets than the spin-offs in any
other area of business activity. The majority of firms in this group
of product and service markets were secondary industry spin-offs,
University and primary industry spin-offs were less frequent in num-
bers but generally as active in the different industries. Electronics
and electromechanical equipment were the technologies most often
mentioned and a large number of these firms were doing business
with the aerospace, automotive and electronics industries. Industrial
subcontracting was prevalent among this group of firms and over 50

percent reported some business of this type.

Institutional Markets

Institutional markets were important to many spin-offs, particu-
larly as a source of business during the early stages of the firm’s
development. Scveral entrepreneurs mentioned that they worked -
closely with researchers at The University of Michigan engineering
and medical facilities and some firms developed their first products

in conjunction with the professional staff in these research units.



175

Generally the marketls were for custom or standard products and ser-
vices in the areas of electronics, clectromechanical equipment, and
computer hardware or software. Universily and secondary i-ndustry
spin-offs were most successful in selling to the institutional market.

Many other market areas were also mentioned by the spin-off
firms responding to the mail questionnaire. Some of these included
public utilities, foundries and steel mills, construction, electrical

machinery, drugs and food, and consumer products.

Market Characieristics

Several characteristics of each market cause variations in the
methods of procurement and thereby influence the marketing task.
Often the characteristics vary with the particular industrial, govern-
mental and institutional markets in question, as well as with the spe-
cific items being purchased. At the same time, however, there are
some basic market-to-market differences which influence the spin-

off’s marketing efforts and merit consideration.

Government Markets

The research indicated that the government market for tech-

nology products, services, and capabilities was concentrated in
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four major contracting agencies. Each agency was responsible for
conducting and funding several multi-million dollar programs char-
acterized by geographically scattercd decision points and multiple
buying influences. These features, when combined with the systems
concept of purchasing currently being applied in many agencies,
Iengthens the procurcment cycle and adds complexity to the buying
process.

The complex nature of the market encouraged spin-off firms to
focus their technical and marketing efforts on one agency and one or
lwo specific programs.® When it was possible, they were careful to
select programs where the decision points and buying influences
were geographically concentrated to reduce travel expenses and
maximize the selling -effort. The spin-offs were not, however, able
to exert much control over the requirements for the items they
planned to market. The demand in each program was subject to
large-step changes because of sudden shifts in policy resulting from

international events and domestic political changes.®

SThis was particularly truc where capability selling was involved.
Firms selling standard products and services reported doing
business with a greater number of government agencies.

*W.R. Purcell, Jr., ed., Commercial Profits from Defense-Space
Technology (Boston: Schur Company, 1965), pp. 6-7.
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Regardless of the government agency, the respective procure-
ment officers are specifically charged with the responsibitity of en-
suring competitive procurement. Unless the item to be puréhased
is available from only one source, they must assure that a sufficient
number of proposals or bids are requested from potential vendors
to bring competition into the procurement process.” For this rea-
son, most government markets were reported to be highly price
competitive,

Because of the competitive factor, most spin-offs found that suc-
cessful performance with one government agency or department did
not materially influence their opportunity to do business with other
agencies. Even though all of the contracting agencies of the govern-
ment were part of one overall organization, each group was quite
autonomous. Selling to more than one was similar to doing business
with a number of different corporations.

In spite of the autonomy of the different agencies that comprise
the market, the various contracting groups of the government are well
organized to manage and control the different aspects of the pro-

curement process.? Specialization exists in the various functional

"Murray L. Weidenbaum, ‘‘The Federal Government as a Buyer,”’
Journal of Purchasing, I (November, 1965), 22-23,

®Merton J. Peck and Frederic M. Scherer, The Weapons Acquisition
Process: An Economic Analysis (Boston: Division of Research,
Graduate School of Business Administration, Harvard University,

1962), pp. 79-82,
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areas with separate groups responsible for contract administration
and management, cngineering liaison and support,and quality con-
trol; as well as the other procurement functions. This same spe-
cialization extends i.n another direction and includes the various
phases of a multi-stage acquisition process. Procurement officers
also specialize in the purchase of research and development, engi-

neering and hardware.’

Commercial Markets

The commercial markets for Michigan spin-offs were concen-
trated both in terms of the number of industries involved and the

number of customers within each industry.'

Usually the larger
firms in each industry were the most important customers for the
Michigan spin-offs studied, although a number of businesses in the

Ann Arbor area reported subcontracting business to other small

firms.

Another organizational approach used by the government to increase
the effectiveness of procurement is ‘‘projectizing.’”” This technique
involves the establishment of special project groups to integrate and
coordinate the functional interests in complex programs. Projec-
tizing is also used in industry, but none of the spin-off firms inter-
viewed were utilizing it in their business. For a discussion see C.d.
Middleton, ‘‘How to Sct Up a Project Organization,’”’ Harvard Busi-
ness Review, VL (March-April, 1967), 73-82,

“This concentration was most evident for those spin-off firms mar-
keting a technical capability.
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The individual industrial customers of Michigan spin-offs were
widely scattered geographically, but the major buying influences
were usually located within the organization at the point of procure-
ment. In general, tl;ey were easier to define than their counterparts
in government markets and this simplified both the buying and sell-
ing process, The purchases were also smaller and did not generate
the pyramid of subcontracior levels typical of large government sys-
tems contracts. This, of course, reduced the aitendant problems of
directing and coordinating the suppliers’ efforts. It also minimized
the chance of the spin-off firm to be placed in a conflict role by hav-
ing to assume the posit.ion of a subcontractor, while having systems
responsibility.

Much of the selling was concentrated on a few individuals at the
engineering management level although the solicitation pattern de-
pended on the nature of the expenditure, the complexity of the items
purchased and the role of the spin-off f{irm in the procurement.u
Purchases were typically in the $10 to $5000 range for products and
in the $1000 to $150,000 range for contracts utilizing the firm’s

technical capability. To a large extent, demand was determined by

1A trend toward committee buying was reported in the sale of new
installations involving complex systems and major capital equip-
ment, The spin-off’s role in the procurement of such items might
be cither that of a prime contractor or a subcontractor.
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cyclical variations in business conditions.'

Unlike the government, the industrial buyer is under .10 obligation to
use competitive quotes or bids in the purchasing process. D.epending on
the urgency of the need and the importance of the purchase a contract
was negotiated with either one or a number of potential suppliers. Maﬁy
spin-offs reported obtaining sole-source awards from industrial cus-
tomers, particularly after the firm was established as a supplier.

Regardless of the pattern of awards, competition is always present
in the industrial buying process. Even on sole-source awards, the buyers
are able to make the procurement competitive. Techniques such as value
analysis, technical evaluation of the supplier's cost structure and negoti-
ation are used to assure a fair price for the buyer.

The firms in industrial markets are not as well organized as the
government agencies to control and manage the buying process for tech-
nology items. Purchasing departments in profit-making organizations
are normally organized on a commodity basis, with buyers specializing
in the purchase of particular lines. This offers an advantage in the pur-
chase of the standard products which account for the majority of their
expenditures. However, many of the products, services and capabilities

of the spin—off firms do not fit the traditional procurement patterns

2his was particularly true of a technical capability. Industry usually
purchases this item to supplement an existing in-house capability.
Demand was closcly related to the level of business activity.
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because they are cither non-standard or purchased infrequently. Most of
the key decisions regarding the technical approach to a problem and the
selection of alternative sources are made in the early stages of the pro-
curement prior to tl;e final negotialion stage. The result is that the
management personnel in the technical departments are the major buying
influences and they assume the primary role in the buying process,
Market differences are particularly apparent in the purchase of a
technical capability such as a research and development. Industry gen-
erally does not buy this item on a continuing basis so they are not spe-
cifically organized to evaluate and purchasec it. Some firms coinpensate
for this lack of expertise by securing a number of proposals for the same
requirement and then playing the suppliers against each other until the

lowest possible price is obtained.

Institutional Markets

Institutional markets were concentrated in educational institutions,
hospitals and other non-profit organizations actively engaged in perform-
ing or funding research.” In many respects the markets had character-

istics common to both the government and commercial markets. The

BFrank R. Bacon, Jr. and Kenneth E. Bayer, Research Emphasis in
Michigan Universities (Ann Arbor, Mich.: Institute of Science and
Technology, University of Michigan, 1964), pp. 9-52.
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customers were usually the institutions in cach state that were doing
work for government and industry. TFor custom producls or services,
the marketing effort was concentrated on the principal rescarcher
and his staff. The purchasing department played primarily a service
role with the determination of nceds and specification of requirements
handled by the using departments.' However, purchasing played a
more important role in the procurement of standardized equipment
having alternative suppliers.’®

The extent of competition in institutional markets depends on the
type of purchase. For many of the custom items that are used in re-
search programs, little or no competition exists because the markets
are specialized and the applications are small. In the larger institu-
tional markets where purchases are made for operating equipment
and supplies, many of the organizations are under obligation to buy
competitively whenever possible.

Commodity specialization usually does not exist in institutional
purchasing. Both the structure of the organizations and the service
philosophy of the purchasing departments dictate that procurement be

structured along departmental lines.’® This means that the

4Rex V. Call, "Purchasing in the Academic Institution," Journal of
Purchasing, IV (May, 1968), 75.

“previous research has also noted a trend toward centralized pur-
chasing among certain groups of institutional buyers. See for ex-
ample: H. Ralph Jones, Constraints to the Development and Market-
ing of Medical Electronic Equipment (Ann Arbor, Mich, : Institute of
Science and Technology, The University of Michigan, 1969), pp. 84.

16Call, “Purchasing in the Academic Institution,’”” T74.
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advanlages of specialization by product or service are not always
achicved. It also explains the strong role of the user departments

in the purchase of technology-oriented products and services.

The Buying Process

Regardless of the market area, the customers of spin-off firms
were purchasing (1) a technical capability in the form of research
and development (and related services) and (2) products and services
having a high degree of standardization. Conceptually there are cer-
tain common steps in the buying process of the customers in each of
the major market areas. These steps include recognition and com-
munication of needs and the selection of sources. Beyond these
general similarities, there are differences in the buying process
that make each major market somewhat unique from the stémdpoint

of marketing. They are reflected in the following discussion.

Recognition and Communication of Needs

Typically the procurement cycle begins with recognition and in-
vestigation of a need by a potential customer such as a government
agency or industrial corporation. In the éase of a government pro-
curement, the need may originate from a maj6r space or defense
program sponsored by one of the federal agencies, while in many

corporations the needs are expressed in the demand for new
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products and process changes or improvements. They [requently

originate in the technical, quality control, manufacturing, and main-

tenance departments of these organizations.

R &D and related capabilities, When the procurement involves

research and development or a related technical capability, the need
is usually expressed as a general problem requiring a solution.
Usually it is vaguely defined and communicated by the customer in
general terms, A moi'e specific definition occurs only after several
potential suppliers make suggestions on the alternative approaches
to performing the necessary technical work and achieving the cus-
tomer’s objectives. In this respect, the customer relies on the sup-
pliers to help determine the best approach to the problem and iden-
tify the vendor characteristics and technical variables that are
crucial to achieving a solution,

Depending on the nature of the market, different methods are used
to communicate the requirements. In government procurement of re-
search and development or in the purchase of specialized equipment
requiring substantial technical development, there is a tendency toward
the use of a formal communication network. This includes the compila-
tion and screcning of lists of potential suppliers, formal requests for

research proposals, published documents defining needs, technical
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conferences, and individuals charged with the responsibility of dissemi-
nating procurement information. A conscious attempt is made to com-
municate needs and requirements to the greatest extent possible,
Buyers are generaliy well informed about the capabilities of many
firms as well as their past contract performance,

By comparison, industry and many institutions purchase research
and development and related technical capabilities in a much more in-
formal manner. Neither organization is formally structured to pur-
chase these items because the need is not a recurring one. Much of
the demand is to supplement an existing in-house capability. The
buyer information system is also less organized ahd this probably
inhibits the communication of needs. As a result, customer referrals
were found to play an important role in the sale of a technical capa-
bility to industrial and institutional markets. Spin-off firms having a
reputation for technical competence and high-quality work frequently
were able to develop new business without much active solicitation.

The referral system also worked to the advantage of some of the
new firms, If the spin-off was fortunate enough to have technical per-
sonnel who were established and well known in their fields, the cred-
ibility gap which plagues many new businesses was often not a problem
in the firm’s early development. Industrial and institutional customers

sought these individuals to perform contract work in their specialty.
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The rcferral system was reinforced because of the tendency of the
capability-oriented spin-off to market in a limiled geographic region.
This enhanced the opportunity for communication among the firm’s

customers,

Standard products and services. In the case of a purchase in-

volving a standardized product or service, the requirements are
more specifically defined. Performance standards or design spe-
cifications are often helpful in communicating the need to potential
suppliers. Buyers are also more knowledgeable about the range of
products and services available for the application and the
alternative sources of éupply.

Government buyers use these features to bring competition into
the procurement process. Specifications and requirements are made

available to all interested firms through the Commerce Business

Daily, bidders conferences, and formal proposal requests to quali-
fied vendors. Further, a contemplated purchase is advertised well
in advance so that any interested supplier will have time to partici-
pate.

A similar situation exists in institutional purchasing but it is
not as formally organized. Nevertheless there is a tendency toward

a broad communication of the standard needs. This, of course, is
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also a reflection of obligation and the fact that much of the budget
and the regulations governing the expenditure of {unds is closely
tied to the programs of the federal and state government. Td some
extent they reflect the expenditure patterns of these organizations.

By comparison, the purchasing of standard items by commer -
cial buyers is even less formally organized. Generally intentional
attempts are not made to inform all potential suppliers of an im-
pending purchase. Industrial organizations often prefer to work in
confidence with only a few suppliers and purposely limit the num-
ber of alternative sources considercd. In general, they are under
no obligation to make their requirements widely known. This usu-
ally meant less competition for the spin-off firm that had established

relationships with the industrial buyer.

Evaluation and Selection of Sources

After requirements have been communicated to potential sup-
pliers, proposals are received {rom the interested firms and the
vendor evaluation and selection process begins. Most of the tech-
nology-oriented products, services and cal)abilities were purchased
by negotiation with individual spin-off firms. A few highly stan-
dardized items (usually products supplied from inventory) were

purchased on the basis of competitive bids.



188
In spite of the similarities in the buying process, this part is
also marked by variations which reflect the items ocing purchased
and the characteristics of the different markets in question..These
differences merit consideration because they influence the selection

and evaluation process.

R &D and related capabilities. In the purchase of research and

development as well as a technical capability, negotiation with poten-
tial suppliers was the preferred method of purchasing. This part of
the buying process is generally broken down into several sequential
steps. It starts with the solicitation of technical proposals from po-
tential suppliers. Interested spin-off firms respond with a suggestion
of how the work is to be performed and a preliminary price quota-
tion."” Depending on the uncertainty in the project, the formality of
submitting a proposal was usually preceded by some informal pre-sale
activity in which the spin-off firm’s personnel worked closely with the
customer’s technical staff to further specify the problem and prepare

a competitive price quotation.“’ The negotiation process served the

"Unsolicited proposals on products, problems or systems which the
spin-off believed would be of interest to the customer were also
used to initiate the buying process. The knowledgeable spin-offs
usually preceded this approach to a sale by informal market con-
tact to try and verify the existence of a need or the customer’s
interest in receiving such a proposal.

®This method of purchasing was often used by governmental and in-
dustrial buyers for a preliminary design competition in which the pro-
curement consisted of a working hardware design and prototype.
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purpose of further delining (he customer’s requirements while simul-
taneously exploring the possible range of prices. Negoliations are
carried on with potential suppliers until sufficient information
is exchanged to enai)le a rational choice.

Negotiation between the buyer and the spin-off firm usually in-
volves some form of strategy which reflects the needs of each party.
In government markets, the spin-off was usually interested in how
much additional business the customer had to offer. This was be-
cause multi-phase purchasing is a characteristic of government
procuremcnt, Research and development awards arc usually fol-
lowed by engineering al.ld hardware contracts which offer attractive

possibilities to the spin-off firm."

Many firms reasoned that par-
ticipation early in the procurement phase would increase the firm’s
chances in the next step. This was generally not true because most
of the firms were unable to develop the manufacturing capability to
enable them to participate in the later phases.

Some multi-phase purchasing was also observed in commercial

and institutional markets, but it was not always a major consideration

YMulti-phase purchasing also offers important advantages to the gov-
ernment buyer. It breaks the risk into several smaller segments
and allows the government agency to bring competition into each
successive phase. The iatter advantage is important because it en-
ables the buyer to continually tap the technological resources of new
firms.

Al
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because many of the organizations possessed the capability to make as
well as buy in the later phases. Here, the ability of the customer to
supply additional unrelated business became a major considération.
One exception was the purchase of capital equipment utilizing a new
technology. Here industrial buyers preferred to break the purchase |
into several stages to reduce the risk. The purchases consisted of an
initial feasibility study, a lesign and engineering contract, and finally
a hardware contract. Usually separate contract competition was held
for each successive stage.

The government buyer is frequently in a stronger position to nego-
tiate with customers than industrial and institutional buyers. This is a
reflection of his extensive experience in purchasing a technical capa-
bility and ability to bring competitive forces to bear on the process.
Sole-source awards were velatively common among the capability-ori-
ented firms doing business primarily with industry and institutions.
However, they were less frequent among firms engaged in government
work at least until the spin-off was well established.

After proposals are received, they are technically evaluated to
determine those which best accomplish the job. Whether or not a
contract is awardec-l depends on the responsiveness of the proposals
to the customer’s need. Frequently a small group of potential con-

tractors is selected and additional negotiation takes place on price as
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well as other lechnical features of the proposal.

Perhaps the greatest market-to-market difference in the buying
process for a technical capability is the customer’s ability and will-
ingness to perform a detailed and objective cvaluation of competitive
proposals.?® The government buyer has technological resources far -
more extensive than his industrial and institutional counterparts when
it comes to appraising the cost-performance aspects of the proposed
solutions to technical problems. Technological achievement is often
the major purchasing objective in gov.ernment and institutional mar-
kets where the purchase involves a technical capability.21 The gov-
ernment buyer may be contracting for the spin-off to undertake a
program of research and development which includes the delivery
of the product resulting from this effort, Essentially the buyer is
concerned with obtaining a highly reliable product of superior quality,.
Cost considerations are important, but often secondary since esti-
mates of total costs are tentative and of limited reliability in the

early phases of the procurement cycle.*

*°Sol F. Divita, ‘‘Selling R & D {o the Government,’’ Harvard Busi-
ness Review, XLIII (Sept.-Oct., 1965), 64.

'Weidenbaum, ‘‘The Federal Government as a Buyer,’’ 22-23.

2In addition, there are a number of other factors which the govern-
ment purchaser is required to balance in each contract decision.
Beyond specific procedures for initially qualifying suppliers, evalu-
ation is also influenced by the firm’s management capability, prior
experience and performance on similar projects, quality eontrol
organization and cost controls, understanding of the scope of the
work and other criteria which sharpen the objectivity of the deci-
sion process.
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Institutional purchases from spin-off firms often begin with orders
for “one-of-akind’’ equipment to be used in rescarch programs, Usu-
ally the firm’s personnel work directly with the institution’s-1'esearch-
ers who select and specifly the cquipment to he purchased. Lowest cost
is not always a primary objective in the institution, except in those
areas where the products and supplies have a low technology content or
are highly standardized.*

In purchasing a technical capability in industrial markets, the
buyer frequently puts more emphasis on achieving the best possible
balance between cost and technical performance. The vaiue of tech-
nological perfection and high quality are important only in relation
to the cost savings and reliability that can be achieved.®® This was
found to be true even though many of the custom products purchased
from Michigan spin-offs were not used as parts or subassemblies for
manufactured products. Price as well as reliability in the intended
environment were frequently important purchasing criteria. Finan-
cial responsibility and the spin-off’s technical resources were also

important, but they were not evaluated as critically as in govern-

ment markets.

23Call, ““Purchasing in the Academic Institution,’” 72.

*purcell, Commercial Profits From Defense-Space Technology, p. 6.
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Standard products and services, Negotiation was also used in

the purchase of most standard products and services although highly
standardized ‘‘off-the-shelf’’ items were purchased by competitive
bids or the outright'issue of a purchase order,

If the produéts or services were such that they could be speci-
fied by performance features or physical characteristics, the buying pro-
cess was simplified. When negotiation was used to arrive at prices,
fewer individuals were involved, the negotiation process was shorter
in time duration, and more of the process centered around the deter-
mination of price,

Although cost is important to buyers in all markets, these con-
siderations are perhapé less important in government and institutional
markets when proposals are evaluated. Again, emphasis is on techno-
logical achievement because rapid advances in technology increase the
obsolescence rate of product designs. Service and delivery are gener-
ally not as important to the government buyer and these factors were
not always a basis for negotiation. The government performs much of
its own service work and delivery dates are often flexible because of
the length of the procurement cycle,

Buyers in industrial markets place more emphasis on cost in the
proposal evaluation process, Although changes in technology outdate

products and services, the greater emphasis on economy of use slows
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the obsolescence process, Both industrial and institutional customers
relied on the spin-off firm to perform after-sale technical service on
many of the products, and service contracts oflen became pzirt of the
price quotation, The contracts were attractive to the spin-off because
they provided the basis for a continuing relationship with the customei‘.
Delivery schedules were also a basis for negotiation because of much
shorter lead times and the urgency of needs in many of the research
and development applications.

On purchases of some standard products and services, prices
were arvived at through competitive bidding. This last aspect of the
buying process is initiated by the request for quotation. Government
and most institutions are required to purchase by the competitive bid
system whenever possible although this method accounts for a small
volume of their technology purchases, Under the government system,
purchases are advertised and the lowest responsible bidder is awarded
the order. If no bids are acceptable, the purchasing agent or contract-
ing officer rejects them and calls for a new round of bids. Prices
were more importanf to making the sale under the competitive bid
system because the other aspects of the contract such as quality and

delivery could easily be specified.
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In industrial procurement of highly standard products and ser-
vices, purchasing was done by competitive bidding, but prices were
often subjcct to the forces in the open market, The outright issue
of '1 purchase order-for the product or service in question was [re-
quently used when vendors had established a close relationship with

the industrial customer,

Summary

The major markets, their characteristics and the customer’s
method of buying can influence the inarketing capabilities required
to sell technology-orieqted products, services and capabilities.

The purpose of this chapter was to explore these influences so they
could be related to the marketing programs being used. Figure 5
incorporates many of the concepts established in this chapter into
the conceptual model, It becomes the basis for the following inte-
grative summary,

The Michigan spin-offs included in this study were marketing to
three major markets. Commercial markets were the most impor-
tant to the majority of firms with a high percentage reporting busi-
ness in the clectronics, aerospace and automotive industries. Gov-
ernment markets of importance included DOD and NASA, while the
most important customers in the institutional market were hospitals

and academic institutions. In general, the government markets were
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Figure §
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more important to the firms involved in a standard product and ser-
vice activity, but there was a tendency for the firms to increase their
breadth of coverage among the different customers in all markets as
the business changed from a research and development orientation to
a standard product and service orientation.

Certain characteristics of each major market influence the buy-
ing process for technology-oriented products, services and capabili-
ties. In general, government markets are characterized by multiple
buying influences, a long procurement cycle and a demand which can
fluctuate widely. The buying agencies in thesc markets are well or-
ganized to control and coordinate the procurement process. Special-
ization by function as well as by the type of purchase make the gov-
ernment procurement process highly objective and competitive for
prospective suppliers.

By comparison, institutional and commercial markets are marked
by geographically scattered customers aﬁd buying influences which are
generally easier to identify. The purchasing departments of these or-
ganizations are typically not organized to purchase non-standard tech-
nology-oriented items, particularly research and development or re-
lated technical capabilities. For this reason, much of the buying re-
sponsibility is assumed by technical personnel. The number of alter-

native sources evaluated in the procurement process varies somewhat
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with the type of organization. Institutional buyers are obligated to
solicit competitive proposals whencver possible, while industrial
buyers are free to limit the number of proposals considered if they
desire.

In the buying patterns for technology-oriented products, services,
and capabilities, there are certain conceptual aspects and buying pro-
cedures which are common to all markets. These include the recog-
nition and communication of needs, the selection of sources and the
preference. for negotiation in the buying process. Beyond these sim-
ilarities, several market-to-market differences appear which influ-
ence the nature of the marketing task.

Formal procedures for communicating needs to prospective sup-
pliers are used in government markets and a concerted effort is made
to bring all qualified firms into the procurement process., This bene-
fits the government buyer and enables him to negotiate from a position
of strength. TFederal agencies are generally well informed about the
qualifications of a potential supplier before contracts are awarded be-
cause certain criteria have to be satisfied before the supplier is quali-
fied to submit a proposal. In addition, objective vendor rating systems
are used to evaluate proposals and select sources of supply. The gov-
ernment resources for appraising the technical and management as-

pects of the firms and their proposals are probably unequaled by those
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in any other market. Technological achievement in addition to a
number of other criteria form the basis for many of the contract
decisions.

Compared to the formal character of the government mar-
kets, the industrial market and institutional market (to a smaller
degree) are more informally structured. A large number of un-
related buyers exist, each of which purchases in an independent
manner. Prescribed procedures for the comraunication of re-
quirements generally do not exist and the extent to which suppliers
are informed of impending procurements is frequently left to the
judgment of the buyer. Institutions are an exception on the pur-
chase of highly standardized products and they try to secure a num-
ber of proposals whenever possible. However, becauée many of
their requirements for technology-oriented items are specialized,
they often experience difficulty in attracting enough qualified sup-
pliers to create a competitive environmént.

Unlike the government’s approach to qualifying and sclecting
vendors, the industrial and institutional buyers select suppliers on
a less rigorous basis. Although buyers are concerned about finan-
cial responsibility and technical competence, cost and patronage
motives are also important. In general, these organizations place

most of their emphasis on the purchase of standard items, They
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are usually not specifically organized to purchase a technical capa-
bility or a high technology product.

In moving across the business activity spectrum from a research
and development orientation to a standard product and service oricn-
tation, there are some interesting differences in the buying process,
A technical capability is usually purchased by competitive quotes
and negotiation with suppliers. Standard products and services are
also purchased by negotiation, but in procurement situations where
the requirements can be specifically defined, competitive bids may
also be used.

Because of the difficulty in defining needs at the research and
development end of the. spectrum, more emphasis is placed on tech-
nical competition and there is somewhat more price flexibility al-
though market-to-market differences may influence the weights given
to each criterion. By comparison, the customer often specifies the
technical requirements for standard items or purchases one of a
number of competitive alternatives, Understandably, there is less
emphasis on technical competition and a smaller degree of price

flexibility.



CHAPTER VI

The Marketing Interface

The Programs and Required Capabilities

The earlier discussion of the need for a management supported
and directed program of innovation to sustain the sales growth of
spin-off firms leads naturally to a consideration of the marketing
strategy used to sell the resulting products, services and capabili-
ties. This analysis emphasizes that innovation alone is not the sole
determinant of a firm’s growth. Continued success depends on the
development of effective marketing programs designed to reflect
the unique characteristics of the spin-off and its customers. This
chapter evaluates those; programs. Considered are (1) innovation
strategy, (2) contracts and price strategy, (3) advertising and sales
promotion, and (4) market representation and sales strategy.

The analysis of the markets and the buying process presented
in the previous chapter contributed background for a continued evalu-
ation of the second major research hypothesis. The balance of this
chapter will also be devoted to an examination of the postulate that

additional marketing techniques and capabilities are required by -

the firms who successfully progress to a standard product and ser-

vice orientation.

201
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Innovation Strategy

Several alternative innovation strategies for new products, ser-
vices and capabilities were observed during the field research. In
general, they were related to the business orientation of the firm, the
available financial resources and the ability and willingness of the
principal founders to accept risk. One example of a successful stra- -
tegy was related by the president of a spin-off firm manufacturing
printed circuits:

My company spent $135, 000 for research and develop-
ment on a gamble of getting a large-production con-
tract valued at $1.24 million. The gamble paid off
and put this company in business.

Very few spin-offs were in the finanéial position to accept the risk
implied in the above strategy. More typically the firms reported their
approach to product and service development with comments like:

We started as a research and development company
with product spin-off. Actually we had a vague idea
about products but nothing solid. We felt we would
build a company in any way we could.

The first example is an extreme case of a strategy that is em-
ployed by many standard product and service firms and some custom
product and service firms. The spin-off absorbs the entire risk in
the development in return for an exclusive manufacturing contract,

a proprietary product, royalties on the product, or some licensing
arrangement designed to compensate for the risk assumed. The

second situation characterizes most research and development, con-

sulting and custom product and service firms marketing a technical
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capability on a contract basis. The spin-off performs the technical
work for the customer in return for a fee which hopefully covers costs
and profit. The firm assumes less risk, does not make a substantial
investment in the venture, and the customer retains exclusive rights
to the results of the technical effort. 1 However, some of the funds
from the contract work are often used to finance a proprietary effort
designed to develop new products or services. The strategy employed
is to carefully select contracts which contribute to the firm's proprie-
tary effort so that a2 maximum amount of technical knowledge and

engineering can be transferred and re-employed.”

R & D, Testing and Consulting Firms

Table 23 illustrates the changing emphasis on the performance
of technical activities on a contract or fee basis in spin-offs classi-
fied by business orientation. From the table it can be noted that the
research and development, testing and consulting firms were most

frequently performing the technical activities at the beginning of the

'The spin-off assumes the technical risk of solving the problem for
a price which is usually fixed prior fo the start of the work. There
is often a substantial investment in engineering time, but if the pro-
ject is successfully completed all or most of this cost is recovered.

2The entrepreneur of a well-financed spin-off commented that this
strategy was called a bootstrap operation.
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innovation sequence on a contract or fee basis.® The overall impor-
tance of contract work to these firms made it difficult to implement

a well-directed innovaticn strategy. Most of the firms were perform-
ing contract research and devélol)ment or consulting out of necessity
to develop expertise in a particular field and hoping that products
would eventually fall out from the effort. Others were successful in
bidding on follow-on contracts after winning a preliminary design or
research competition and they used this work as a basis to build a
product capability. * Several examples were observed in which tech-
nology was transferred from a completed contract to become the basis

for a new product.® The new products developed in this manner were

*Three consulting firms performed only engineering activity on a
contract or fee basis in 1968. This accounts for only 80 percent
of the R & D, testing and consulting spin-offs reporting contract
work in research, development, evaluation and testing.

*This strategy was difficult to implement in government markets.
The use of multi-phase procurement made it possible to introduce
new competition at each phase and this reduced the opportunity for
spin-offs to participate in succeeding contracts. Only a few of the
research and development spin-offs interviewed reported success
beyond the fabrication of an initial prototype.

*This was a common strategy, particularly among spin-offs involved
in government contract research and development. The technology
was internally transferred by the spin-off to develop a product for
commercial markets. However, due to the greater emphasis on
economic performance in commercial markets, these products were
not always successful. For an excellent discussion of the problems
typically encountered see: W.R. Purcell, Jr., ed., Commercial
Profits From Defense-Space Technology (Boston: Schur Company,
1965), pp. 1-12.
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.usually reclated only through the technology which they employed.
Because of the inability of the firm to exert much control over the
development process,the products were frequently aimed at widely
different markets or applicétions. The financial limitations facing.
most firms made it extremely difficult to conduct effective marketing
programs under these conditions. As a result, the marketing

rights of many of the products were licensed to others for commer-

cial development.

Custom Product and Service Firms

These businesses relied less on contract research and related
activity but placed more emphasis on engineering, manufacturing
and service work.® Many of these firms were marketing products
and services and were in a better position to internally finance and
control some of the development effort.” A number of criteria were
used to select contracts, but when possible the emphasis was on

picking projects which were directly related to the direction of

® Some research and development work was performed. On many
jobs it was a necessary part of fulfilling the contract.

? More of these spin-offs were financing part of their own develop-
ment effort compared to the R & D, testing and consulting firms
(see Table 23).
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technical development that the principal founders had charted for the
business. This meant that in addition to the contracts ability to par-
tially support the internal operation, they were also appraiséd with
respect to the potential for follow-on business and the possibility of
using the same hardware or design principles in a product application.

On a number of occasions, custom product and service spin-offs
were given the opportunity to share in the benefits resulting from their
innovative effort. Firms were approached by manufactufers looking
for joint development contracts in which the spin-off would absorb the
research and engineering costs in return for exclusive manufacturing
rights on the hardware. These joint ventures were usually unsuccess-
ful. Most of the spin-offs reported that they were unable to recover
their costs because, ‘‘the business simply didn’t materialize.””® De-
pending on the circumstances, these risks were often difficult to evalu-
ate. Some obvious mistakes included working with an OEM who was
attempting to develop a new product for a market already extremely

competitive and conducting a joint effort with one potential subcontractor

®These costs, regardless of risk, were usually capitalized in an asset
account (along with contract overruns) and expensed over a period of
several years. Many firms following this accounting procedure were
able to show profits early in their development. Later when the busi-
ness did not materialize, the costs were expensed and substantial
losses reported. Often the losses far exceeded profits earned in
previous years.
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for a highly competitive hardware contract. A few successes were
reported, but these were generally projects involving the redesign or
re-engineering of a product for a manufacturer ‘‘already having
a substantial amount of business and having the technical and mar-
keting capability to follow the project through to the market.”’

Custom design and build firms working in the newer areas of
technology such as electro-optics frequently found the opportuni--
ties for successful innovation limited by the amount of time re-
quired for the development, evaluation and adoption of the tech-
nology in large-volume applications. They were forced by the pros-
pect of future financial limitations to pursue an alternative product
strategy. It typically involved the proprietary development of a
line of products using the same or a similar technology, but requir-
ing only a short-range technical effort. The products were inexpen-
sive compared to the custom items and designed for specialty mar-
kets receptive to the technology. When this strategy was successful,
the products served as a source of funds to finance the firm’s longer
range development effort. Unfortunately, they also offered consider-
ably less sales and profit potential because the markets were highly

competitive.
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Standard Product and Service Firms

Among the firms involved primarily in a standard product and
service activity in 1968, there was a definite tendency to pel.'form less
technical work on a contract or fee basis. According to Table 23,
only 36.0 percent of these spin-offs reported contract research, de-
velopment, evaluation and testing, while 48.0 percent performed con-
tract engineering and prototype or pilot manufacture. Nearly all of the
firms studied in this activity category conducted their own research
programs financed at least partly from company funds. It can also be
noted from Table 23 that 24 percent of the firms reported no contract
work at all, These firms financed their entire technical effort.

Compared to the spin-offs classified in the other areas of business
activity, the innovative efforts of this group of firms were more care-
fully directed and controlled., Because of the lower frequency of con-
tract work there was less tendency to sacrifice the firm’s development
and engineering effort through the performance of jobs not directly re-
lated to the spin-off’s goals. The innovation risk, however, was
correspondingly greater, Not only did the spin-off assume the com-
plete technical risk that the product would perform properly in the
intended application, but the firm also assumed the risk that the prod-

uct woulld be accepted in the marketplace,
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By accident or intention, the product-oriented spin-offs were
often found to be developing hardware for specialized applications
in which the firm had a price or performance advantage and.the
market was not large enough to attract large corporations as com-
petition. This strategy was not without its disadvantages. The ab-
sence of a potential market of substantial size and the need for
market development to create demand often meant that the tradi-
tional methods of marketing and distribution were not aéailable to
these companies. Many product-oriented companies marketing high
technology products were forced to use direct mail during the early

stages of market development to reach highly fragmented markets.’

Summary Remarks

Overall, the innovative stratégy of most spin-off firms was
characterized by insufficient market contact and planning during
the product development stage. A number of instances were ob-
served where the marketing considerations became important
only after the product or service was completely developed.

Only then did the spin-off discover that the product did not fit the

®This was also true of the other spin-offs engaged in a product de-

velopment effort. In these firms the absence of a distribution net-
work as well as the failure to plan for one often left direct mail as
the only alternative for reaching the market,



211
traditional marketing channels, Not all of the spin-off firms were
guilty of this oversight. The problem was usually concentrated in
new businesses and spin-offs involved in research and development,
consulting and custo.m product and service work,

Many products were developed without a consideration of the
marketing capabilities required to successfully reach the market,
Examples were found where the products price and other charac-
teristics made it ideally suited to a distributor or manufacturers’
representative organization, but the product was simply too com-
plicated to be sold by these market intermediaries. Although mar-
keting channels were eventually arranged for the products, the
sales were usually disappointing because of the inability of the
intermediary to sell the product or service concept.

An underestimation of the time and costs involved in getting
to the market was another problem encountered in spin-offs at-
tempting to sell their first product. The need for conventional
sales materials such as office equipment and supplies, brochures,
data sheets, invoice forms, and demonstrators pushed sales ex-
penses far beyond those anticipated by the firm. Crash or crisis
marketing programs resulted which were both expensive and inef-
fective because of the failure to properly plan and coordinate the

effort with the technical development.
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Technical entreprencurs were remarkably optimistic about the
eventual success of their first products despite the high probabili-
ties associated with new product failure. Sometimes the optimism
led to an incomplete technical and marketing effort. Products were
designed for applications without a clear understanding of the per-
formance and service requirements. The pressure to recover re-
search and development costs often meant that the products were

not well developed technically or use tested before their sale,

Contracts and Price Strategy

Two fundamental types of contracts were negotiated by the spin-
off firms investigated during the field research, One type resulted
in the quotation of a firm or fixed price to the customer, while the
other resulted in a flexible-price quotation. Each was preferred and
implemented in a certain set of circumstances. Combinations and
variations of each type were also observed, but generally the basic
differences were the same. For this reason, the following discussion
of pricing will be confined to one or the other of these two basic
types.

Table 24 illustrates that both flexible and firm-fixed price con-
tracts Were uséd by many spin-offs, but the form used in the majority

of the firms’ sales was related to the major area of business activity.
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In general, flexible-price contracts were preferred by research and
development and some testing and consulting firms, while [ixed-price
contracts were most often used by firms providing custom or stan-

dard products and services.

Contractural Arrangements

A unique aspect of the procurement of technology products, ser-
vices and capabilities is that the price is generally set by negotiation
with the customer rather than in response to impersonal market
forces. Two specific types of flexible-price contracts were negotiated
by the spin-off firms studied. Cost-plus-fixed-fee contracts were
utilized in the purchase of research and development and occasionally
on initial production contracts. In this contractural arrangement the
customer paid the actual cost of the project plus a fixed fee for profit.'°
Time and materials contracts were used in the sale of consulting ser-
vices, custom services such as computer programming and data pro-
cessing, and contract manufacturing. Under this agreement, the cus-
tomer buys the spin-off’s capability in units, paying an hourly rate for
the time consumed in completing the contract plus the price of the

materials consumed (if any) with an appropriate charge for handling.

®The contracts often had a ceiling price or fixed level of effort.
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Spin-off firms used firm-fixed price contracts in the sale of

research and development as well as in the sale of standard .prod—
ucts and services, With this contract the spin-off furnished every-
thing at a specified fixed price, often with no provision for adjust-
ment.’' In the case of systems sales or other large equipment
installations, a formal contract specified the relationship between
buyer and seller. However, when the products to be purchased
were highly standardized ¢‘off-the-shelf’’ items (such as electronic
components) standard commercial prices prevailed which were

fixed by the forces of the market.

Relationship to the firm. The price and the specific contractural

arrangement that is negotiated by the spin-off firm and his customer
usually depends on the amount of risk involved in the sale, the ability
to estimate the risk, and the willingness of each party to assume or
share the risk, Just as a relationship between the business orientation
of the spin-off firm and the use of a particular price arrangement was
shown to exist, a similar relationship was found between the specific

contractural form uysed and the firm’s business orientation. The

"some fixed-price contracts contained a provision for renegotiation.
It was usually automatic if the customer made a change in the
scope of the technical effort or requirements.
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relationship is shown in Table 25, where the spin-offs investigated
during the field research are classified by business oriental;ion and

the type of contracts used in their business.

R & D, Testing and Consulting Firms

These firms used all the contractural forms in their business,
but the majority of the sales were made on cost-plus-fixed-fee and
time and materials contracts. Projects involving research and de-
velopment, in particular, were handled in this manner because of
the difficulty in defining the scope of the technical effort and esti-
mating the risk involved.” Often neither the spin-off or the cus-
tomer had the benefit of prior experience with the specific problem,
So an arrangement evolved where both the customer and the con-
tractor shared the risks., On flexible-price contracts, such as
cost-plus-fixed-fee and time and materials, the customer assumed
the largest share of the risk. He gambled that the research would
result in a solution to his problem or that the product resulting
from the technical effort would perform in his application.

Fixed-price contracts were also used by the spin-offs involved

>This was particularly true in government markets. Many of the
government research and development contracts were negotiated
on a cost-plus basis. This is probably a reflection of the empha-
sis on technological achievement and the ability of the customer
to evaluate the risks involved.
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in research and development, testing and consulting work.'® This
form was preferred for jobs where the technology and analytical
approach was understood and the firm had a previous history of
successful perform:;nce in the same or a similar area." When
the scope of the technical effort was well defined, these contracts
had a greater profit potential. However, profit was by no means
assured for the firm. The inexperienced personnel of new firms,
in particular, underestimated the technical requirements (as well
as their fixed costs) and frequently exceeded the contract’s price.
Overruns were common among new firms-—especially those work-

ing in the newer areas of technology.

Cost-oriented pricing. Because the value of the results of

the technical effort were not known until after the sale, the pric-
ing in these firms was cost oriented. The cost to complete the
work, the uncertainty in the contract, historical costs and bids
from similar jobs, and the opportunity for follow-on production
contracts were some of the factors considered in the negotiation

process. Extreme competition for contracts (particularly in

BGenerally fixed-price contracts were preferred by industrial
buyers.

Some of these firms were also marketing a standard product.
They were always sold on a fixed-price basis.
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government markets) reinforced this approach. Most of the time a
number of firms were technically qualified to perform the work and
equally in need of the business. The result was that price cdmpeti-
tion became extremely keen during final negotiations."". Most new
spin-off firms reported that their first awards were made primarily
on the basis of price. A number of firms followed a strategy of

initially pricing low to gain market entry.

Custom Product and Service Firms

This group of firms, shown in Table 25, indicated a definite
trend away from the use of flexible-price contracts toward the use
‘of fixed-price contracts. Although some manufacturing and com-
puter programming was performed on time and materials contracts,
ali of the spin-offs interviewed reported doing business on a fixed-
price basis. Further, a substantial number of firms had also devel-
oped standard products and services. Over 42 percent were using

standard commercial prices in part of their business.

1""Despite the intensity of competition, final price quotations usually
varied over a fairly wide range. - Alternative technical approaches
to the problem and the difficulty of anticipating contingencies made
the cost estimates different for almost every potential supplier.
This problem, when combined with the almost impossible task of
estimating the final value to the customer, left a wide range over
which prices were flexible.



220

With the exception of engineering contracts that required research
to design and build a custom product or other long-range technical ef-
forts for ‘‘first-of-a-kind’’ hardware or software, the uncertainty in
many of the projects was easier for both the spin-off and the customer
to estimate. In many jobs, performance requirements could be speci-
fied because the project was part of an existing system, while in others
a working design already existed for the hardware to be purchased.
Competition, a lower level of perceived risk and the buyers relatively
stronger bargaining position, usually shifted most of the risk to the

spin-off firm through the negotiation of a fixed-price contract.

Evolution of a pricing strategy. Price quotations were typically

cost oriented with allowances made for contingencies and modifica-
tions in the scope of the work. Estimated costs were based on the
spin-off’s perception of the technical complexity of the problem and
an understanding of the customer’s needs;. Most firms made exten-
sive use of historical cost information, particularly when similar
jobs had been performed in the past. However, in addition to the
costs estimated to perform the work, a number of other factors in-
fluenced the level of the spin-off’s price quotation.

An important factor was the current operating level of the spin-
off’s plant, Firms operating well below capacity frequently priced

just above marginal costs to generate enough business to keep their
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enginecrs employed and busy. This was a nccessary strategy in many
of the firms involved in the sale of complex systems or major installa-
tions because of fluctuating demand. The potential of the customer to
provide additional business either in the form of a follow-on manufac-
turing contract or a new application was also used as justification to
deviate from a quotation covering full costs and profit.'® Larger cor-
porations usually benefited from this strategy. Finally, special con-
sideration was given to potential customers having projects or prob-
lems which offered potential for (1) transferring the knowledge gener-
ated to jobs for other prospective customers or proprietary develop-
meat projects and (2) opening a new field of technology to the company
or expanding the scope of the firm’s existing technical capability."” To
most spin-offs, business of this type was attractive because the custom-
er was financing part of the firm's learning experience. A number of
firms reported taking contracts at a slight loss to take advantage of

these benefits.

“Some of the custom product and service firms followed a strategy
of entering government and industrial markets at the hardware
stage of a multi-phase procurement.

"The last consideration was frequently cited as a reason for
actively soliciting business in government markets.
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Price competition-and non-price factors. Most of the technical

entrepreneurs in custom product and service firms believed price
competition was an important factor in their business, but nét neces-
sarily the most important consideration in the award of a contract.
Although variation in the importance of vendor selection criteria
existed between markets, technical competence, management capa-
bility, the approach to the problem, and the firm’s reputation for
quality work were frequently mentioned as being of priniary impor-
tance. However, when entrepreneurs were questioned about why they lost
contract competition nearly all cited either the ‘‘customer’s railure to
unaerstand the complexity of the problem’’ or price as the main reason.,
Tor jobs which involved some technical competition, non—/price factors
were clearly important in the preliminary phases of the competition to
screen out proposals that were obviously not appropriate. Once a group
of technically qualified vendors was selected and a common understand-
ing of the requirements achieved, the emphasis of the competition
shifted to price. An acceptable range of price quotations was obtained
and combined with the non-price factors to select the proposal which

maximized the value to the customer.'®

8price was even more important on contract manufacturing jobs
where the prospective contractors were given a set of specifica-
tions or a design on which to base the price quotation,
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Price was probably a more important part of the marketing pro-
grams of these firms than the entrepreneurs cared to admit. Com-
pared to the research and development or consulting firms, for ex-
ample, more qualifi'ed vendors were available to quote on contracts
and the applications were usually defined more specifically. Conse-
quently, there was usually less flexibility in the range of possible
prices.

The custom product and service firms having a line of standard
products which made an important contribution to sales were finan-
cially able to isolate their business from some of the price compe-
tition. They carefully screened the available jobs and selected those
which offered the best opportunity for success and made the greatest

contribution to the firm’s longer range objectives.

Standard product and service firms. All of the firms inter-

viewed during the field research used fixed-price contracts. This
is shown in Table 25, where over 61 percent of the firms in this
category reported using fixed-price contracts and standard com-
mercial prices. Most of the contracts were for production items"
or hardware systems and did not provide for uncertainty adjust-
ments or renegotiation. The entire risk of the sale was shifted to

the spin-off firm and payment was made after delivery and acceptance
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by the customer. Similar circumstances prevailed for the products
sold from inventory at commercial prices. The spin-off warranted
their performance for a given use or application and compleiely ac-
cepted the liability involved in the sale.

Compared to the risk involved in contract jobs requiring exten-
sive research and development or engineering, the risk in the appli-
cations for standard products or services was usually smaller and
easier to evaluate. Generally the intended use for the pfoduct or
service was specified before the sale and the spin-off had a reason-
able estimate of the performance and reliability that would be re-
quired. The buyer was also in a stronger position to make the best
possible procurement decision. Because of the tendency toward
standardization at this end of the activity spectrum, alternative sup-
pliers and the available products or services were more numerous
and sharply defined. Selection was facilitated because the perform-
ance advantages could be evaluated with respect to a known applica-

tion. These factors narrowed the range of acceptable prices, -

Some value-oriented pricing. For the products and services hav-

ing a number of available alternatives, the price was determined by
market forces and the price levels of larger competitive firms. More

often, however, the products and services of spin-off firms offered
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cost or performance advantages not duplicated by existing commercial
items. In these situations a value-oriented approach was used by many
firms to establish the level of price. In some cases this meant using
the competitive proc.luct-‘s price as a target and then adjusting the price
of the spin-off’s product to reflect the performance advantages. In
others, the approach was characterized by a careful evaluation of the
customer’s application, his product alternatives and the cost savings
offered by the new product. A number of firms indicated success using
this approach to pricing and a few had even worked out formulas which
incorporated the concept.

Because the Spin-qff’s product or service often occupied a unique
market segment, direct price comparisons were difficult to make. To
some extent this isolated the firm from intense price competition; at
least until identical substitutes became available on the market. Non-
price factors such as product performance and reliability, functional
capability, quality, service, and availability assumed importance to

buyers and were emphasized in the firms’ marketing programs.

Problems in pricing. Problems related to the pricing of standard

products and services were usually the result of inexperience and insuf-
ficient market information. In new spin-off firms, products and services

were typically underpriced because of an inadequate history of cost
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information. Mechanisins were not established to gather competitive
price and cost information and many of the entrepreneurs had no pre-
vious experience to use in establishing guidelines. Overhead costs,
service costs, selling costs, and promotion costs werc typically under-
estimated and the sales volume that could be generated on the basis of
a given level of marketing expenditures was vastly overestimated.
This last éroblem deserves emphasis because most of the spin-off
firms planned from a technological standpoint and failed to realize
the true marketing implications of their plans. In most cases the
technological goals far exceeded the marketing capabilities available.

Entrepreneurs of some of the product-oriented firms that had
been in business for a number of years reported that during their
first few years of operations they lost orders because they inten-
tionally priced too low. They emphasized the need to price for re-
covery of research and development costs over the estimated life
of the product and to consider warranty and installation costs when

they were applicable to the sale.

Advertising and Sales Promotion
In discussing the marketing of advanced technology products,
services, and capabilities, the function of advertising and sales

promotion was occasionally dismissed by comments such as ‘‘it’s
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not necessary in our business,’’ and ‘‘I know who all the contacts are.”’
Typically, these statements were made by the entrepreneurs of spin-
off firms doing business in government markets or in markéts where
a few customers accounted for the majority of purchases, Even with
these ‘‘not so apparent’’ exceptions, it became clear during the re-
search that not all firms made extensive use of promotional material
as part of their marketing effort. Both the promotional items selected,
the objectives to be achieved, and the extent of their use‘depended on
the type of business the firm was involved in,

Table 26 illustrates the relationship between the six different
types of sales promotion used and the business orientation of the firm.
From the table it can be observed that sales promotion played the most
important role in the marketing programs of firms engaged in the mar-
keting of standard products and services, while it was of least impor-
tance to the marketing efforts of research and development, testing and
consulting spin-offs. The difference, however, was not clean-cut.
Some of the firms marketing both a technical capability and a standard ,
product or service made use of all the promotional items in their mar-

keting programs.

R & D, Testing and Consulting Firms

Spin-off firms in which the primary area of business interest was -

marketing research and development, or testing and consulting services
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made little use of advertising and sales promotion. In general, the
opportunities for creative sales promotion were limited because of
the overriding importance of the technical proposal, the proSlems in-
volved in defining needs, and the difficulty of making highly specific

appeals.

Emphasis on the capability brochure. When sales promotion

was used, it usually took the form of a capability brochufe designed
to inform potential customers of the spin-off’s technical capability
and establish recognition as a leader in a particular area of tech-
nology.

The better capability brochures contained a description of (1) the
firm and the business, (2) the facilities and special research or test
equipment, (3) the key personnel and their afeas of technical exper-
tise, (4) the important research projects completed, and (5) examples
of hardware if it was part of the firm’s technical effort. When the
firm also offered a product for sale, an additional section of the bro-
chure was devoted to pictures and a description of these items.
Trade journal adve;'tising, trade shows, and publicity releases were
usually not used by these businesses unless the spin-off also had a
propriefary préduct to promote to potential customers. In these situ-
ations, the product usually received the primary emphasis with the

firm’s technical capability being promoted less prominantly.
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A wide variation in quality. While the capability brochure was

the most effective means of sales promotion, the quality of the bro-
chures varied widely. In the case of firms marketing to the govern-
ment, they usually consisted of a few mimeographed pages at the end
of the proposal.’® The form was appropriate but for the most part
they were poorly organized, presented entirely {rom a technical
standpoint and generally ineffective in communicating the firm’s
capability to the customer.”

Some of the brochures used by firms selling primarily to in-
dustrial customers were professionally prepared and did an excel-
lent job of making an intangible capability highly meaningful to the
customer. The firms ﬁaving these brochures reported success with
their use, particularly in helping the business bridge the credibility
gap.

Reprints of technical papers written by the spin-off’s personnel
and published in professional journals were also reported to be

highly effective by the few firms that used them, Surprisingly, no

BIn general, the spin-offs marketing to the government placed little
or no emphasis on sales promotion. This appears to be a reflec-
tion of the structured nature of the market, the emphasis on objec-
tive technical competition and the importance of the research pro-
posal in communicating the spin-off’s technical capability.

2°ft is interesting to note that most of the firms felt this was a rather
unimportant part of the proposal once they had been qualified to do
business with a particular agency.
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one conceived the idea of combining them with the capability brochure

to make a more elfective and authentic package.

Custom Product and Service Firms

The firms involved exclusively in the sale of custom products and
services also relied on the capability brochure as the most important
sales promotion item. Trade journal advertising was used infrequently
because many of the firms marketed in a local area and lacked a for-
mal marketing department or representative organization to follow-up
on the sales leads. It was also difficult to communicate the firm’s
capability to potential customers in the limited amount of space and
exposure frequency which they could afford. Trade shows were gen-
erally not considered effective for capability marketing because they
were often geared to demonstrating products‘and provided insufficient
exposure to the company having a broad technical capability.

The capability-oriented firms also réported very little success
with direct mail promotion both in terms of response rate and new
business generated. While it is always difficult to market a techni-
cal capability by mail, much of the responsibility for the poor re-
sults lies with the spin-off firm. Mailing lists were often ineffec-
tive because of the inability of tile firm to identify potential custom-

ers and buying influences. Too often the mailings themselves were
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incomplete. They contained only a brief introductory letter and no
promotional brochure describing the company, the people, and the
areas of technology in which the company was qualified to d§ work.
New spin-offs attempted to use direct mail before they had defined

their business and identified the most likely prospects.

Increasing opportunities for promotion and strategy. Promo-

tional opportunities were enhanced for the custom produét and ser-
vice firms also having proprietary items to market. These are the
firms in Table 26 that reported using trade journal advertising,
trade shows and news releases featuring new products. The capa-
bility brochures featured the products and detailed examples of suc-
cessful applications. They were backed up by data sheets providing
the technical specifications and instructionall material on the prod-
uct’s use. Trade journal advertisements were used principally to
promote products, but also featured the company’s technical capa-
bility to build hardware or develop software. In some spin-offs the
promotion strategy involved using horizontal publications during

the beginning of a new product introduction to probe and identify

the potential markets and then changing to vertical industry publi-
cations as the épplications became more specifically defined. Trade

shows were most effective for new product introductions, but in
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conjunction with this activily they were also used to promote the firm’s

technical capability. Technically complex products (including some
custom equipment) requiring concept selling were effectively sold at
trade shows because of the opportunity to demonstrate the complete

product to a large number of potential buyers.

Constraints to effective use. The extent of the advertising and sales

promotion programs varied widely among the different custom {irms
studied. The spin-offs doing business in narrow markets with a well-
defined group of customers typically did not have promotional programs
until they began to develop products for broader industrial markets. Job
shops that were willing to take on a variety of different (and often unre-
lated) technical problems used nothing more than a few pictures of past
jobs to demonstrate the firm’s technical capzibility. Financial restric-
tions in these firms made it necessary and desirable to trade off the
benefits of a program of sales promotion for a direct sales effort.”
However, the innovative spin-offs having a few proprietary products and

a definite corporate philosophy regarding the firm’s area of technical

21Even without serious financial constraints, the spin-offs doing a
large percentage of their business with the government intention-
ally made this trade-off. Advertising and sales promotion speci-
fically directed to government markets was rare. Personal sell-

ing was believed to have a much higher return for an equivalent
expenditure.
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interest usually managed to reflect this direction in a well-designed
sales brochure and supporting program of journal advertising and
trade shows., These programs were necded to effectively market the
proprietary items. In many cases the rest of the marketing program
benefited because it was convenient and economical to promote the
technical capability at the same time.

Substantial quality variations were apparent in the promotional
literature. The first brochures and data sheets were usually de-
signed and written by the principal founders. They were technically
oriented and reflected the entrepreneur’s difficulty in defining needs
and identifying the level of technical sophistication of the buying in-
fluences. As the spin-olff became financially stronger, the promo-
tional literature was revised and prepared by professional agencies,
With one or two exceptions, too many entrepr'eneurs wasted their

time preparing these items.

Standard Product and Service Firms

Compared to the spin-offs involved in the other areas of busi-
ness, the standard product and service firms shown in Table 26 made
considerably greater use of the available sales promotion tools in their
marketing programs. Almost 85 percent of the firms reported using
sales brochures and data sheets, while 69.2 percent made use of

journal advertising, 61.5 percent used news releases and trade shows,
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and 38.5 percent of the firms used direct mail. Three of the spin-offs
had their own in-house publications that they used regularly to commu-

nicate with their customers.

Favorable conditions for the use of promotion. A number of rea-

sons accounted for the expanded use of sales promotion, but one of the
most important was the need to reach widely dispersed markets and
customers. Unlike many of the capability-oriented firms which mar-
keted in a regional area, the standard product and service firms sup-
plied items that depended on broad national exposure to generate suf-
ficient sales volume to enable recovery of research and developmenf
costs. The products and services were also better suited to a sales
promotion effort. In most cases, the concept‘ was well defined and
the market and potential applications were known. This enabled the
design of highly specific promotional literature and the selection of
trade shows and journals that had a high probability of reaching the
right customers.

The factors influencing the use of promotion also made it pos-
sible to achieve more specific objectives with the programs. In
addition to informing potential customers about the spin-off firm
and its products, more emphasis was placed on advertising and

sales promotion specifically designed to generate sales leads, bring
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in orders and support distributors and representatives,

Influence of firm size. In the well-established companies the

sales promotion programs played the role of supplementing and
balancing the firm’s overall marketing efforts which often included
direct sales or a network of manufacturers’ representatives and
distributors., New product introductions were timed to coincide with
trade shows where the company’s technical and marketihg personnel
could meet potential customers. Promotional literature and catalogs
were imprinted and provided to the firm’s representatives and dis-
tributors and direct mail and journal advertising were used to create
a selective demand. The programs were well coordinated in those
firms having a formal marketing organization. They contributed to
the sales process, but were usually not the only means available to
close a sale,

The newer product-oriented spin-offs definitely relied more on
sales promotion in their marketing efforts. In many cases the en-
tire marketing program consisted of a few trade shows, some jour-
nal advertising and a professionally prepared sales brochure. Ex-
pensive electronic :mstrumentation was sold in this manner and so
were lower priéed electronic components and devices. The sales

were frequently disappointing, but the strategy was to only skim the
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market and generate enough revenue to cover development expenses
and support a more in-depth selling program. While this bootstrap
approach could be easily criticized, in many cases it was the only
alternative available to the company. The firms were unable to fi-
nance a direct sales effort and distributors and manufacturers’
representatives were reluctant to take on new companies having
products with an uncertain demand. The e_ntrepreneur was left
without a choice. He gambled everything he had on a trade show
or direct mail promotion to demonstrate the products' market ac-
ceptance and hopefully develop an alternative means of reaching

the market.

Market Representation and Sales Strategy

Just as the role of sales promotion in the spin-off’s marketing
program was related to the different areas of business activity, the
appropriate market representation and saies strategy was also in-
fluenced by the composition of the firm’s business and the type of
product, service or capability to be sold. The differences were
more than subtle. Entirely different sales capabilities were re-
quired in the sale of research and development or complex systems,
for example, than were necessary for the sale of products such as

amplifiers or electronic components. This relationship between the
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nature of the business activity and the Lype of market representation

used is shown in Table 27.

R & D, Testing and Consulting Firms

All of the research and development, testing and consulting firms
in Table 27 reported that the principal founders were also active in a
sales capacity. In companies having only a technical capability to sell,
the entrepreneur was usually the key market contact. If the firm was
also fortunate enough to have a product to sell, his efforts were occa-
sionally reinforced by those of direct sales people or market inter-
mediaries. As shown in Table 27, only a small percentage of the

firms were in this position,

Emphasis on direct selling. The complex nature of the problems

encountered, the length of the sales and contracting cycle and the ten-
dency to market in a limited geographic region made the sale of re-
search and development, and testing and consulting services ideally
suited to the direct fype of market representation used by most of the
firms. Personal selling by the firm’s principal founder with assis-

tance from the engineers, scientists and other technical personnel
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was the main thrust of the firm’s marketing program.

Most of the
engineering and technical management people who were the key buy-
ing influences for this capability preferred it this way. Becéuse of
the need for technical definition of the problem or project and fre-
quent changes in the scope of the work requiring negotiation, the
sales process was technically oriented and usually handled best by
the firm’s employees who were doing the work and making the deci-
sions. With the exception of the firms soliciting govermﬁent busi-
ness, there was very little creative marketing and aggressive sell-
ing. The emphasis was on high quality and the referral system to

provide invitations to quote on new jobs. Marketing commenced

after the demand for the firm’s capability was created.

Custom Product and Service Firms

Among the custom spin-offs in Table 27 that were marketing a

technical capability, there was a trend toward shifting the sales

2This was particularly true in government markets. The buying
influences in these markets prefer to do business directly with
their management counterparts in the supplier organization.
This ‘‘opposite numbers’’ concept broadens and diffuses the
spin-off’s selling role in government markets to include top
management as well as technical personnel. Most of the spin-
offs employed this strategy. For additional details see: Divita,
“‘Selling R & D to the Government,’’ 64-65,
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responsibility to either direct sales personnel or a market interme-
diary. Part of the change in emphasis occurred because many of the
firms had developed the sales volume and financial means to support
some type of formal marketing organization. The balance can be at-
tributed to the development of new products which required an alter-

native means to reach the market,

An evolving sales strategy. When only the marketing of a tech-

nical capability was involved, the séles function was usually perform-
ed by the principal founder or the firm’s own direct sales personnel,
At the later stages of the sale the spin-off’s technical staff also be-
came directly involved because most of the effort was directed at the
engineering level and the potential customer was interested in evalu-
ating the people who would perform the work.?® This use of technical
team selling during the later stages of the sale was practiced by many
firms and considered to be highly effectiv.e. Some spin-offs reinforced
this approach to selling by featuring it in their capability brochure.

For the firms building hardware or licensing processes, the
plant facility was an important part of the selling progra:. . Plant
visits by potential customers were used to demonstratc cial

equipment, processes, and hardware concepts as well as = introduce

»Prior to the negotiation stage the firm’s technical staff was involved
in the formulation of the proposal.



242
the firm’s technical staff to the customer. This approach was very
effective for firms working in new areas of technology where the
equipment or hardware systems used new concepts. Four of the
spin-offs that were building non-portable equipment for the process-
ing of engineering materials maintained applications laboratories
where the customer could bring samples of materials for evaluation
on the firm’s equipment. These installations were reported to be
effective in situations which required a large amount of concept

selling.

Increasing role for the market intermediary. The custom prod-

uct and service firms in Table 27 that reported using manufacturers’
representatives and industrial distributors were usually marketing
products in addition to a technical capability. These market inter-
mediaries played an important role in the marketing programs of the
newer spin-offs where the firm had (1) a narrow product line, (2)
limited financial resources and the need for a quicker cash flow, and
(3) products which had an established demand and happened to {it the
markets served by a particular organization. However, many types
of selling situations were observed where this type of market repre-

sentation was not effective.
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When the marketing task involved the sale of a custom capability,
the role of the manufacturers’ representative was limited to that of
establishing the existence of a need for the company’s capability and
managing the relationship between the spin-off and the potential cus-
tomer, This was particularly true when the marketing task involved
the sale of major custom installations or a systems capability where
the major decisions were made in the technical stages of the buying
process. In general, the entreprencurs interviewed felt that the need
for a broad knowledge of the spin-off’s capability, the long sales cycle,
and the need for missionary selling precluded the manufacturers’
representative from being effective in selling a iechnical capability.
Many firms, however, retained these organizations as a means of
representation just to have market coverage and a source of sales
leads,**

The custom product and service firms involved in marketing both
a technical capability and a few p1‘0prieta;'y items were confronted -
with the need for a diverse marketing capability in their organization,

A direct selling effort was needed to effectively market the firm’s

?*Government markets were an exception. Only one firm reported
using a manufacturers’ representative to sell in these markets.
The representatives'function of generating sales leads has been
replaced by the formal programs that exist to communicate the
needs of various agencies. In addition, government buyers pre-
fer to deal directly with the supplier whenever possible,
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téchnical capability, while manufacturers’ represcnlatives or distri-
butors had to be selected and trained to handle the marketing of the
firm’s products. Too often, the principal founder had to diréct both
of the programs. Very few of the firms interviewed had the neces-

sary personnel and capabilities to manage these efforts effectively.

Standard Product and Service Firms

Compared to the capability-oriented spin-offs showri in Table 27,
the firms marketing standard products and services made greater use
of market intermediaries and direct sales personnel (and combinations
of these two) as methods of market representation. Correspondingly,

these same firms relied less on the principal founders for their sell-

ing effort.

Increasing market representation. The trend toward greater use

of direct sales personnel and market intermediaries is a reflection of
the fact that nearly all of the standard product and service spin-offs
were confronted with the problem of reaching widely dispersed na-
tional markets. The type of sales representation preferred depended
primarily on the products or services to be marketed and the size

and financial strength of the firm.*®

25 The treatment of this topic has been intentionally limited in scope and
depth of coverage. The major problems encountered by product-and-
service-oriented firms in achieving market representation are discussed
in detail in Chapter 7.



245

Large, well-established spin-offs having $2-3 million of sales and
fairly broad product lines were usually using direct sales personnel to
call on customers or to work with distributor organizations when the
product required this type of marketing effort. Some firms needed
both. Cne large spin-off selling environmental and medical electronic
instrumentation also manufactured a line of disposable products which
complemented the instrument line. The firm used a direct field sales
force with regional sales offices to sell the instruments, but sold the
disposables (and related products) through four national medical dis-
tributors having a total of 600 salesmen, Obviously, this firm was in-
volved in conducting and coordinating two major marketing programs.

The smaller spin-offs usually used manufacturers’ representa-
tives instead of company sales personnel because they were unable
to finance a direct selling effort. When direct factory sales were
employed, the personnel were often called applications engineers;
technically trained individuals who would.follow—up on the repre-
sentatives’ sales leads and work directly with the customer until the

proposal was submitted and the procurement decision made.”® These

26The use cf the applications engineer reflects the fact that even
though the product's benefits and the customers'needs are well
defined, the selling job is still primarily technical in nature.
Most of the key buying decisions are made by the technical per-
sonnel of the customer’s organization.
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programs were usually plagued with management problems. The spin-
offs typically were not in a strong bargaining position during the selec-
tion process as a vesult of their small size and inexperience in selecting
a manufacturers’ rebresentative or distributor to handle their products.
An unsatisfactory arrangement often resulted and the relationship be-
tween the spin-off and the intermediary slowly deteriorated as the sales
of the firm’s products failed to materialize.

Too often the spin-off firm had unreasonable expectations of the
market that could be developed for the product and the level of effort
that would be provided by the representative. Many new firms liter-
ally dumped the complete marketing task on the representative while
failing to provide him with a well-engineered functional product, sales
training and technical assistance, accurate sales literature and na-
tional adveritisng to create a demand for the product. The market-
ing programs of several small spin-offs were doomed from the very
beginning because of their failure or inability to secure the best pos-

sible market representation and then properly support it.

The Marketing Programs Reviewed
The purpose of this chapter was to evaluate the marketing pro-
grams used by spin-off firms and examine the evidence in support

of the postulate which stated that:
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The marketing techniques and capabilities required
by the standard product and service firms are more
extensive than those required by the firms having a
research and development or similar orientation.2?

The data and research findings presented in this chapter strongly
support the postulate. They also lend additional support to the major.
marketing hypothesis which suggests that marketing plays a small role
in the initial formation process, but assumes greater importance as
the spin-off firm develops.

This final section reviews the different programs and summarizes
the evidence in support of the postulate. The major findings are inte-
grated into the conceptual model which is illustrated in Figure 6. It

provides the framework for the following summary.

R & D, Testing and Consulting Firms

The marketing programs of the research and development, testing
and consulting firms were oriented to developing new contract business.
They placed primary emphasis on sales engineering performed by the
firm's principal founders and other technical personnel. The scope of
the effort was usually limited because of the tendency to market in
local or regional areas and the importance of the referral system. Ex-°
ceptions included the government markets where a greater level of
direct effort was usually required. Some spin-oZfi¢ used capability bro-

chures to support their sales effort, but in general they were poorly

The term "extensive" refers to the scope of the marketing effort as
indicated by (1) the functions performed and the personnel required,

(2) the degree of sophistication, and (3) the need for a formal mar-
keting program. ,
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FIGURE 6
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designed and inadequate to communicate the firm's capability to poten-
tial customers.

It was difficult to implement a definite strategy of innovation in
these firms becau. . .almost all of the technical effort was performed for
others on a contract or fee basis. However, some firms were able to
transfer technology from completed contracts and apply it to the develop-
ment of a proprictary product or service. Multi-phase procurement
also offered similar opportunities, but most of the spin-offs were unsuc-
cessful in quoting on follow-on engineering and hardware contracts.

Because of the large amount of uncertainty in the projects and the
difficulty of specifying the customers' needs, a contract was usually
negotiated where the customer assumed most of the price risk. Cost-
plus-fixed-fee contracts were the most common arrangement, although
some business was conducted on a fixed-price basis.

Pricing was primarily cost oriented at this extreme of the business
activity spectrum because of the difficulty involved in determining the
value received by the customer prior to completion of the technical
work. Most of the firms reported that price competition was keen
among the firms that had technically qualified proposals. However, in
any contract competition, a range of quotations was usually receiv.ed
which was combined with the technical proposals to arrive at the com-

bination which would best meet the customer's needs.



250

Cusiom Product and Service Firms

The marketing programs of the custom product and service firms
tended to be more comprehensive, Spin-offs marketing a technical
capability relied hezivily on sales engineering performed by a technical
team, but also used plant visits and laboratdry facilities to demonstrate
the technical ability of their company, Most of the sales effort was
concentrated at the engincering management level because the key buy-
ing decisions werc made by the individuals in these departments.

Capability brochures were also widely used in the marketing pro-
grams of these spin-off {irms. They emphasized the firm’s personnel,
the equipment and facilities, and the hardware or software developed
by the firm when it contained important technical achievements.

Accurate pricing was important because there was a definite shift
of the price risk to the spin-off firm through the negotiation of a fixed-
price contract. This shift was a reflection of the ability of both the
spin-off and the customer to define needs more specifically and re-
duce much of the uncertainty in the projects. Overruns on contracts
were common among these firms and in many casés they were the
result of a definite business strategy. Price competition was always
present since a variety of pricing strategies were available to the

firm. Most of the pricing was cost oriented.
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A number of custom product and service firms followed a contract
strategy which maximized the opportunity for the development of pro-
prietary products and services. Simultaneously, many engaged in pro-
prietary developmer;t programs which also resulted in standard prod-
ucts or services. When successful, these technical developments added
another dimension to the spin-off’s marketing program. Sales liter-
ature, journal advertising, news releases, and trade shows were often
required in the marketing of these items. If they were used, they also
became a convenient vehicle for promoting the firm’s technical capa-
bility.

At the same time, the need to achieve broader market representa-
tion to generate product sales was recognized by many firms. Major
decisions were required to select the best methods of reaching the
market. Large, well-financed spin-offs frequently optioned for a di-
rect sales effort, while the smaller firms usually selected market

intermediaries.

Standard Product and Service Firms

The marketing programs of the spin-offs selling standard prod-
ucts and services were influenced by a sharper definition of the ap-
plications for the items to be marketed and the need to reach mar-

kets which were national in scope. Buyers were also more
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knowledgeable. They werce often aware of compctitive allernatives if
they existed and this increased the opportunities for a more detailed
value analysis., These features enhanced the opportunity and made it
necessary to expand. the role of marketing in the spin-off firm.

Advertising and sales promotion played a comparatively greater
role in the marketing programs because of the ability to make highly
specific appeals. Trade shows, journal advertising, sales literature
and direct mail were all used to reach potential customers. In the
smaller firms that could not afford a direct sales effort or could not
obtain indirect marketing channels, it was the most important part
of the marketing program, while in firms having direct or indirect
market representation it balanced and supplemented the sales effort.
Eventually, all of the firms were confronted with the need for a sell-
ing effort of some type. Important marketing decisions faced the
firms in selecting market intermediaries or deciding to sell direct,
but many of the spin-offs were unprepared to make the decisions
wisely.

Because the technical effort of most firms was internally funded,
products or services which offered unique performance benefits were
frequently developed. To some extent this isolated the firms from
direct price competition and encouraged a value-oriented approach to
pricing, Nevertheless, many new firms were unable to determine

value and underpriced their products and services because of the
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Iack of historical cost information.

All of the firms reported negotiating fixed-price contracts or
quoting standard commercial prices that were fixed by the forces
of the market. While price competition was always present, there
was less flexibility in pricing because both value and costs could
usually be determined prior to the sale. Many of the firms com-
peted on a non-price basis since price variations were usually

closely related to differences in quality or performance.



CHAPTER VII

The Major Marketing Adjustments

An Overview

The major markets, the buying process and the marketing pro-
grams for technology-oriented products, services and capabilities
have been empirically examined. The analysis of the role of market-
ing in the spin-off firm is concluded with a consideration of the major
marketing adjustments that the innovative spin-off firm must make as
it progresses to a standard product or service orientation.

For the spin-offs planning to market a technical capability on a
limited scale, only minor adjustments are necessary in the marketing
effort. Increased technical competence, improved literature which
makes the firm's capability more meaniﬁgful, and more sophisticated
sales engineering to identify new customers and increase penetration
in existing markets are all that is required to maintain a competitive
position.

The spin-off firms planning to develop and market proprietary
products and services or expand an existing line face a series of impor-
tant marketing adjustments which are critical to continued success.

They include obtaining market representation and developing a formal

254
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marketing organization to implement programs and guide the firm's
innovative effort. These topics are the focus of this chapter.

This chapter completes the conceptual model being devéIOped. The
analysis also evaluates the last postulate which stated that progression
from a research and development or a similar orientation to a standérd
product and service orientation requires major adjustments in the spin-

off's marketing effort.

Selecting Initial Market Representation

One of the major marketing adjustments that takes place in the
development of innovative spin-offs occurs when the firm develops the
first proprietary product or service and is faced with the problem of
finding the best method of reaching potential customers.'

Usually the firm is reluctant or unable to develop a direct sales
force to provide the scope of market representation required. The
alternative is to compensate a market intermediary to perform this
important aspect of the marketing task until it becomes economical or
necessary to make a change.

A few exceptions were observed during the field research and, in
general, three considerations influenced the initial selection decision
on the most appropriate type of market representation. These included:
(1) the 'spin-off firm itself, (2) the characteristics of the firm's markets,
and (3) the products and services to be marketed and their technical

features. Each of these considerations is discussed below.
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Company Considerations

The company's overall size and financial strength influenced the
methods used to reach the markets. Small, financially weai( firms
that were marketing products preferred to delegate some of the market-
ing tasks to intermediaries by using commission methods of selling.
Some of the larger firms having greater financial resources used a
direct selling effort if other characteristics were favorable, but most
of these firms initially used market intermediaries.’

For the spin-off firm that is relatively small and has a sales vol-
ume less than $500, 000, the problem of selecting market representa-
tion must be faced when the business is least prepared to make the
decision. Usually, one or a few products exist and the firm's financial
position is weak. As illustrated in Table 28, many of the spin-offs
having less than $500, 000 of sales relied on the principal founders and
the market intermediary (often supported by one or a few direct sales-
men) to reach potential customers, while only 8. 3 percent of the firms
used full-time direct sales personnel.

The larger spin-offs face the problem from a slightly different
perspective. Some of the firms are in business a number of years
before the first product evolves and they are in a financially stronger

position. Yet the need to market on a much broader scope to generate

'Throughout this chapter, the terms market intermediary, indirect
market channel and middlemen will be used interchangeably as a
generalized expression for both manufacturers' representatives and
industrial distributors.
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sales for less expensive products often means a radical change in the
firm's approach to marketing and the need for new capabilities. > When
the product and market characteristics are favorable, a few of these
firms immediately 'implement a direct selling effort. More often they
begin with market intermediaries and eventually make the transition

to a direct sales effort as volume expands and the linc of products or
services increases to the point where it becomes feasible. This transi-
tion is shown in Table 28 where it can be noted that 33. 3 percent of the
firms reporting a sales volume of $500,000 or more used full-time
direct sales personnel. In addition, a higher percentage of these

firms also reported using indirect markéting channels (13. 3 percent

in Table 28) as well as a combination of indirect channels and direct
sales (53. 3 percent in Table 28).

Exceptions were obscrved during the field research. Some firms
always sold their products through industrial distributors but eventually
developed a sales force to work directly with the salesmen of these
organizations. Other spin-offs made the transition from selling through
manufacturers' representatives to direct selling (as previously indicated)
while a few had no other choice than to sell direct as soon as possible.

The spin-off's business orientation (see Table 27) was also found to

influence the decision on the most appropriate market representation.

2 The changing role of marketing was discussed in Chapter VI. See
for example, Figure 6 which illustrates the need for new marketing
capabilities to effectively market products and services.
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Field research indicated that research and development and custom
product firms having only onc or a few producis typically used market
intermediaries. This was also true of the small standard product
firms, but there was a greater tendency to use some direct sales when

the product line was wide and the markets were well defined.?

Market Characteristics

The desirability of using market intermediaries was inﬂuenc'ed by
the nature of the company's markets. Firms selling to markets in
which the customers were geographically concentrated or limited in
number, usually used a direct selling effort. This was found to be true
for expensive electromechanical equipment and large non-destructive
testing installations where the major customers were concentrated in
one region such as the midwest, or limited in number like the auto-
motive accounts. * In markets where the product or service was pur-
chased by many industries and national rparket coverage was required,

a combination of direct and indirect channels was often used.

¥ New firms were not always successful in obtaining market repre-
sentation. Many used ""mail order selling'" to establish a demand

for the product before changing to a market intermediary or direct
sales.

* As previously mentioned, an analogous situation was discovered in
government markets. Spin-offs concentrated their efforts on one or
a few programs where the buying decisions were made at one loca-
tion. These customers were usually sold directly by the firm's
principals or other technically trained personnel.
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Computer time sharing provides an excellent service example.
Direct selling with regional sales offices was used by one company in
markets where the customers were concentrated geographically and the
business was highly competitive. The same company installed a fran_—
chise system to serve the regions having small potential sales volume

because of the higher cost of financing a direct effort.

Product and Service Features

The technqlogy content of the spin-off's product or service was
frequently the determining factor in deciding the type of sales effort
that would be most satisfactory. Highly complex products or systems
which required a large amount of concept and missionary selling were
usually best suited to direct sales because of the difficulty of finding
middlemen with the requisite technical knowledge or the willingness to
invest the time needed to make the sale. Many firms (particularly the
newer product-oriented spin-offs) were forced to use manufacturers’
representatives to sell these items due to their inability to support a
continuous direct sales effort. * The majority of firms in this situa-
tion were only moderately successful because the entrepreneurs of

these firms failed to anticipate the complexity of the selling task.

3This was particularly true of products using new technologies such
as optics and electro-optics. As these technologies continue to be
refined and the products develop broader market applications, they
will be more successfully sold by indirect market channels.
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Lower priced products using established technologies and having
a high degree of standardization were well suited to indirect market
channels. When the product was an inexpensive electronic dévice or
component having scattered markets, spccialized industrial distribu-
tors were ideally suited to provide the firms with the market coveragé
and the level of service required by the customer. Microwave com-
ponents, amplifiers, medical electronic devices, and optical devices
were successfully sold in this mmmer'.6

More expensive products requiring a higher degree of technical
sales effort were usually sold by manufacturers' representatives
when the firm's product line was narrow or the customers were widely
scattered. Electronic instruments and controls frequently met these

requirements and were sold by middlemen if the company could not

®The spin-off manufacturing and selling microwave components
discovered that the level of selling effort provided by the typical
electronic component distributor was not always sufficient to

assure the sale of the firm's product. To overcome this problem
a number of manufacturers' representatives were developed that

stocked inventory and provided a level of service almost equivalent

to that of the distributor. By using this '"hybrid' organization the
spin-off was able to obtain the required combination of technical

selling effort and product availability.

This use of a '""stocking represcntative' is a unique solution to the
problem of marketing inexpensive products having a high technology
content. However, it should be noted that a distribution network of
this type requires considerable time and [inancial resources to im-
plement as well as a perceptive management to recognize the need.
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finance a direct sales effort. When the product had well developed
applications and the selling task was similar to that already performed
by the representative, these arrangements had a good chancé of work-
ing out satisfactorily.

Manufacturers' representatives and industrial distributors were |
also found to be well suited to handling standard products where repet-
itive purchases were made or where the representative could capitalize
in some other manner on a previous sale. Electronic components and
instrumentation that could be combined into larger systems were typical
examples of products handled successfully by this method of repre-

sentation.

The Manufacturers' Representative

About 60 percent of the 32 firms interviewed reported that they were
using manufacturers’ répresentatives." Another group of firms indicated
that they had used them at some point in their development or that they
had attempted to secure representation but were unsuccessful in attract-

ing an organization under conditions that were mutually satisfactory

"Three firms also reported using industrial distributors for some
products. Because of the many similarities to the manufacturers'
representative, a separate discussion is not provided, but the
differences are noted where it is important to the development,
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to both firms. Overall, this marketing channel played a key role in
the marketing programs of a large number of spin-offs. In many
cases the success of the firm's products or services depended entirely

on the ability of the spin-off's principals to attract and select a strong

representative organization.

The Problem of Selection

Despite the critical importance of good market representation to

the spin-off firm, the selection process was often performed in a hap-

hazard manner. Too many firms simply hired the representative

because he was a personal friend or happened to have a '"piece of
business. ' Only a few even bothered to construct a list of candidates
for further screening to increase the chance of finding the right man
or organization. ® Improper selection resulted in a quick deteriora-
tion of the relationship between the representative and principal. In
some of the cases observed, the representative simply did not perform
well for the company because of the lack of ability or interest. Just as
often the problem was due to lack of support from the spin-off firm.

Failure to meet delivery schedules, restrictive prices, product quality

®This occurred despite an abundance of information. Sece, for example,
the membership directory of the Electronic Representatives Associ-
ation, Chicago, Illinois. This directory is published annually and
lists more than 1, 500 member firms and branches, along with informa-
tion indicating the types of products they handle, the territory covered,

the types of customers to which they sell, and the special facilities
they have available.
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pi*oblems and poor sales support were reasons prominantly mentioned
by the manufacturers’ representatives.

Because of the importance of the manufacturers' representative
to the new innovative spin-off firm, field interviews were designed to
investigate the selection criteria used by both types of businesses. |
Part of the interviews with spin-off firms were devoted to exploring
the principal-representative relationship. A series of interviews was
also conducted with the manufacturers' representatives that sold the

products of Michigan spin-off firms to determine the criteria they used

in selecting products.

Selection Criteria-- Spin-off Firms

During the field interviews, the entrepreneurs of spin-off firms
using manufacturers' representatives were asked to describe the
criteria that were used in the representative selection process. These
criteria are listed in Table 29 according to the frequency that each
was mentioned.

Most of the entrepreneurs agreed that the personal qualifications, '
selling experience, and technical competence of the prospective repre-
sentatives were important. The spin-offs were concerned with '""how
they would fit into Iour way of doing thingg” and "whether or not they
had the technical qualifications to sell our pr;)duct.” Engineering
graduates were preferred, but an organization having men with broad

technical seclling experience in the firm's market area was acceptable
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if other factors were favorable. Equally important were the customers
that the representative sold and the geographic market region that
was covered. Many spin-offs had a group of customers whibh they be-
lieved were potential accounts. If the prospective representative
organization already had contacts with these companies this was con-;
sidered to be highly desirable. Some of the firms (15.8 percent in
Table 29) even probed beyond this criterion and evaluated the quality
of the market contacts with respect to organizational level and func-
tional area. Technical contacts were desirable because of the nature
of the buying process.

Spin-off entrepreneurs also judged the desirability of representa-
tives by the other principals the organization represented and the
compatibility of the lines with the firm's product. Non- competitivé
product lines were preferred, but this was becoming more difficult to
achieve because of the product flexibility made possible by integrated
circuitry. Generally the well-established organizations represented
the products of major manufacturers. This was believed to be of value
to the new manufacturer, particularly if the relationship had existed
for a number of years.

Financial responsibility and length of time in business were men-

tioned by 31.6 percent of the firms interviewed.®? The corporate

? Financial responsibility was considered to be highly important for
inventory stocking representatives and distributors.
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form of husiness was desirable and when possible the spin-offs pre-
ferred to do business with established representatives because they were
more likely to have adequate financing. However, very Iew‘ spin-offs
reported checking credit references such as banks and trade sources to
verify financial responsibility.

The entrepreneurs found it difficult to evaluate the importance of
their pfodﬁct to the prospective representative’s product line, but over
26 percent attempted to do so. Ideally, they were looking for situations
in which their product would become important enough to command the
necessary sales effort. Some firms found that this criterion was diffi-
cult to satisfy if the representatives' top two or three lines accounted
for over 75 percent of sales or profit.

About 21 percent of the firms mentioned that as a routine procedure
they checked some of the representative's customeljs to verify the
organization's qualifications. Many manufacturers' representatives
encouraged this and even published a list of their customers to aid in
the principal's selection process.

The representatives' viewpoint. Several of these organizations

were also asked, '""What should the small science-oriented manufacturer
look for in selecting a manufacturers' representative to sell his pro-
ducts?'" Most of the representatives mentioned the selection criteria

suggestéd by the spin-off firm. They also emphasized that it was impor-

tant to consider:
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1. The type of sclling effort required for the firm's product and
whether or not the prospective representative could provide it.'

2. The potential customers for the spin-off's product compared to
the major azlccounts of the manufacturcrs' representative.

3. The geographical market coverage needed by the spin-off firm
and the sales territory covered by the representative organiza-
tion. The possibility of realigning sales territories by replac-
ing other representatives should also be considered at this
time.

4. The compatibility of the representative's product line with the
spin-off's product as well as wifh respect to the products the
spin-off expects to develop and market in the future.

5. The turnover of the representative organization's salesmen
and the addition of new product lines. New salesmen require
training, while a number of new lines require a pioneering
sales effort to establish. Both of these conditions leave less
selling time for the spin-off's product.

While these considerations were essential, other factors were also

suggested by the manufacturers' representatives interviewed. In

organizations having a number of men, the commission structure used

1 This point reinforces the importance of understanding the procurement
process and being able to identify the key buying influences for the
specific product or service. If the spin-off firm has this information,
specification of the nature of the selling effort needed and the type
of representative required is greatly facilitated.
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to compensate salesmen should receive some altention. Organizations
which have incentive plans to compensate salesmen according to their
individual efforts should be preferred as well as those that have bonus
plans which "allow tileir men to share in the organization's growth,"
In addition to a direct selling effort, most of the representative
organizations offered services which complemented their sales activity.
Items such as attractive facilities for technical seminars, supporting
clerical personnel, branch sales offices (not answering services), and
established procedures for communicating with principals were all
benefits that the spin-off was advised to take advantage of if possible.
The sales promotion activities of the manufacturers’ representa-
tive could also be of sigﬁificant value to the spin-off firm that did not
have a promotion program. Most of the larger organizations main-
tained mailing lists that were used to send literature to existing and
prospective customers. The representative's facilities for handling
large mailings, the quality of the mailing list (customers and types of
individuals), and whether or not the representative assumed the pro-

motion expense should be considered in the selection decision.

Selection Criteria— Manufacturers' Representatives

Spin-off firms were frequently at a disadvantage in selecting manu-
facturers' representatives because they were unable to attract the best

organizations for initial consideration. Many firms failed to recognize
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that the prospective representative organization also used well-defined
criteria to select the products they would sell. Even fewer realized
that the representative had to be sold on the spin-off as a company and
then motivated to consider the product for his line.

To develop a feeling for the criteria that were used by representa-
tives to seclect products, they were asked: "In making the decision to
add a product to your line, what does your company consider?' The
responses to the question indicated that there were thrce areas of
interest--the company, the product, and the economics.

The company. Representatives reported that they preferred to do

business with established firms having a past history of successful
sales growth, and some experience in working with organizations
similar to theirs. While they realized that this was not always possible,
new firms were appraised with respect to their financial responsibility
and management capability. The absence of either of these character-
istics usually meant high turnover of personnel and inadequate sales
support.

They also evaluated the ability of the firm to provide a package of
supporting sales services. These included technical support, accurate
product literature, demonstrators, after sales service and the ability

to meet delivery schedules.

The product. Manufacturers' representatives were highly customer-

oriented. Their selling strategy was to start with a specific customer
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need and then find a product to fill the requirement. This means that
products having an established demand among the representalives'
existing customers were preferred because they provided a faster
return on the selling time invested. However, products were also con-
sidered if they broadened an existing line, or gave the representative

a new capability to sell.

The economics. The commission rate was considered by repre-

sentatives, but was of secondary importance. Commission arrange-
ments were about the same for similar classes of products. More .
important was the salability of the product and its effect on the sale of
the other products in the representative’s line.

Because of their continual market contact, these organizations
were able to accurately evaluate the price/performance relationship
of the product and determine whether it would be competitive in the
intended application. Many spin-offs failed here because of their rigid
pricing policy or their inability to supply enough market information to

enable an accurate evaluation of the product.

Summary

The criteria used by the spin-off firm to select a manufacturers’
representative must reflect an understanding of the marketing capabili-
tics required to successfully sell the product. This approach increases
the probability of selecting an individual or organization with the ability

to perform the selling job.
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Beyond the need to clearly understand the selling requirements for
the product to be marketed, the spin-off must also be aware of the
product needs of prospective representatives. Only when the spin-off's
product satisfies a need (or creates one) can the firm be assurcd of the

representatives' willingness to sell it. In many respects, the firm's

marketing effort should begin with a program designed to obtain a

manufacturers' representative having both the ability and willingness to

sell the product.

Organizing for Marketing

As the sales of the spin-off's products or services expand, the
time required to direct and coordinate the company's marketing program
increases to the point where the principal founders can no longer per-
form the administrative duties without assistance. In most cases,
marketing then becomes a full-time job and the firm hires a sales man-
ager or vice president of marketing to assume the marketing responsi-
bility for the company.

In firms marketing products or services through manufacturers'’
representatives or industrial distributors much of the marketing man's
time was used trying to improve the quality of market representation.
He made joint sales calls with the salesmen of these organizations to

educate and train them to sell the firm's products.
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Many times the formation of a formal marketing department marked
the beginning step in the implementation of a direct sclling program. 1
For these firms the decision to scll direct signaled an important adjust-
ment in marketing strategy. It also meant that the firm was faced with
the problem of acquiring and training salesmen, defining sales terri-
tories and developing a compensation package, and phasing out the
existing marketing channels. Overall, this was the most important

marketing decision that the firm wouid ever make.

Direct Seliing

While the decision to establish a company sales force usually
received many months of careful consideration, it was often made when
the spin-off was facing serious and difficult marketing problems. Many
of the problems that motivated the decision were noted during the field
research. Some of the more frequently mentioned are described below:

1. A reduced rate of sales growth caused by the inability of

the firm to increase its market penetration with the existing
marketing channels.

2. The threat of direct product competition from larger corpora-

tions having national distribution and a superior marketing

capability.

1 The evolution of a direct sales orgarization was observed in many
companies during the field research. Generally, the shift in respon-
sibility occurred about the time the spin-off's sales volume reached
the $500,000-%750,000 range. Some of the well-financed spin-offs,
as well as those marketing products or services which could only be
sold by a direct sales effort made the transition much sooner.
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3. A recognition of the nced to develop a broader customer base,
increasc brand recognition and exert greater control over
markets.

4. Increased price competition from direct selling competitors
making it difficult to maintain commission margins on indirect
sales to volume customers.

Important considerations. In addition to the company, product and

market characteristics already mentioned as influencing the firm's
initial channel decision, several varié.bles were also considered by
entrepreneurs in deciding whether or not (and if so, when) to sell direct.
Two fundamental considerations were cost and control. ** How does

the cost of selling direct compare with the cost of the present indirect
marketing channels? Which method provides the required degree of
control over the marketing effort? Other considerations were the ability
to clearly define the market and the opportunities for broadening the
firm's product line.

Cost. The cost of keeping a direct salesman on the road was one of

the most important considerations. Most entrepreneurs estimated this.
cost between $25, 000 and $40, 000 per year, depending on the sales
territory and the speci;fic arrangements made for compensation and the

sharing of expenses. The higher figure was appropriate when the costs

YEdwin E. Bobnow, ''Is the Independent Sales Agent for You?" The
Agent and Representative, XXLII (June, 1969), 11.
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included direct sclling expenses such as travel, entertainment and sales
commissions plus certain fixed expenses such as salary, office space,
clerical help, communications, social security and the nccessary fringe
benefits.

If the entreprencurs were paying a manufacturers' representative
a commission rate of 10 percent on sales, this meant that sales terri-
tories producing between $250,000 and $400, 000 a year huad to be-avail-
able to make the change feasible from an economic standpoint. Very
few companies were able to satisfy this condition when they made the
decision to sell direct.

The analysis also assumes that the direct salesman will be able to
gain acceptance and maintain the existing contacts in the sales territory.
This is not always assured because if the representative's contract is
cancelled, he may take many of the spin-off's customers to a new
client. In this case, additional expenses will be incurred just to rebuild
the sales territory.

Control. In the new spin-off firms where there was pressure to
achieve representation and generate a cash flow, very little consideration .
was given to the need for control over the firm's markets and the repre-
sentative's selling effort. Exclusive representation arrangements were
made and products were sold under restrictive private label agreements.
If it became apparent that the sales representative could not perform the

entire selling job or the firm was unable to exert much control over his
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selling techniques, the need for an alternative selling approach became
more urgent. This need was reinforced when one manufacturers’
representative accounted for a high proportion of the firm's sales volume
or the product development effort was stalled because of the inability to
get a feedback of market information.

Very few of the smaller spin-offs truly appreciated that the repre-
sentative's allegiance to their company and products was not total.
Because he also served other clients, extra incentives were frequently
needed to secure a larger proportion of his sales effort. More impor-
tant, the customers he served were his and not the spin-off firm's.

This representative philosophy was clearly expressed by the vice

president of marketing for a large spin-off firm when he remarked,
"My customers are Ihy customers--principals come and go, but my
customers are always the same." If these circumstances could not be
tolerated by the spin-off, the direct selling alternative was altractive.

The product line. A frequent problem encountered by firms

attempting to implement a program of direct selling was the need for
a broader product line.!* If the spin-off had only one or a few products,
it was difficult to define territories with sufficient sales volume that were

small enough to be economically handled by one salesman.™

3Most entrepreneurs felt that a line of at least five products was nceded
for an efficient direct sales effort.

“This, of course, illustrates that the key role played by the manufac-
turers' representative in the marketing programs of spin-offs having
only one or a few products. By aggregating the products of several
principals the representative is able to provide a selling service which
individual firms could not provide on a profitable basis.
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A Detroit research and development spin-off having only a few
proprietary products solved this problem by adding the products of
other small manufacturers to the firm's line. The company actively
searched for new px"oducts to complement their existing line. When
they were discovered, the spin-off licensed the exclusive marketing
rights. Several new products were obtained in this manner.

Another custom engineering spin-off solved the problem by estab-
lishing a separate sales company to market the standard products. By
taking this approach, the new sales company was also able to act as a
representative for other manufacturers. This strategy not only in-
creased the number of products available for the company's salesmen,
but it also made direct selling economically feasible at a much earlier

point in the firm's development.'®

The Marketing-Technology Partnership

Several of the entrepreneurs interviewed estimated the minimum
costs of developing a direct sales force at $500,000. Others believed
that this adjustment in the spin-off's marketing program could take as
much as five years to complete. When these facts were combined with
the risks involved in phasing out existing marketing channels and.the
need to move quickly to develop the sales potential of new products,

many firms searched for an alternative approach. The most popular

15This business strategy had other important advantages. The contract
engineering firm was relieved of product liability. Also, there were
some minor tax advantages and the loan base of the combined firms
was broadened.
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alternalive involved assigning the marketing rights on an exclusive basis
to a large corporation having a national marketing organization.

The contractural arrangements for this alternative varied, but
usually the spin—off- received cash advances (to be credited against future
product sales) from the corpcration or sold part of the equity for cash.
These funds were then used to finance the initial start-up and produc-
tion costs for the firm's product.

The large corporations also benefited. A few of them were techno-
logically obsolete compared to their more aggressive competition and
they viewed this as an opportunity to remain competitive or gain entry
into new markets. More important, they frequently obtained exclusive
rights on the products to be developed in the future so they were assured
of having product improvements and an expanding line.

Financially, these arrangements had advantages for both parties.
The spin-off firm had the technology, the corporation had the marketing
capability, and both were needed to make the venture a success. Be-
yond this, it was difficult to see how this arrangement solved the spin-
off's long-range problem of developing a direct sales force. If the
agreement was terminated by either party, the spin-off was left without

a marketing capability and a much larger scale of operations to support.

The Evolving Marketing Organization

Concurrent with sales growth and the development of a direct sales

force or network of market intermediaries, many spin-offs also began
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to huild a formal marketing organization. This trend is illustrated in
Table 30 for the firms investigated during personal interviews. Almost
twice as many firms in the $500, 000 and over sales range reported
having a formal marketing department compared to the spin-oifs in the
$0-499, 000 range.

This final adjustment in the spin-off's marketing program usually
started after the first product or service had been developed or when
the volume of referrals was not sufficient to sustain the existing level
of operations. Without exception, allv of the firms began their marketing
department with the addition of either a sales manager or a vice presi-
dent of marketing. Subsequent additions were along functional lines
and typically included regional sales management, advertising and sales
promotion, and customer services such as order processing, bids and
proposals, and field technical service. '* These changes occurred
while the firm's sales were in the $750, 000 to $2, 000, 000 range.

Additional functions were considered peripheral to the everyday
marketing operation and they were structured into the department when
the firm's sales and financial strength made it possible. Most of these .

organizational changes took place in the $2,000, 000 to $8, 000, 000 sales

%“The establishment of bids and proposals as a separate marketing
function was characteristic of the spin-offs doing a large percentage
of business either directly or indirectly with-government agencies.
This is a reflection of the importance of the technical proposal in
sclling to the government. There was also a tendency among these
firms to establish regional sales (and technical service) offices in the
cities where the important goverinment customers were located.
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range. The functional specialties included product management, product
and market planning, international marketing management, and market
research.

The trend toward the development of a formal marketing department
with increasing sales volume had other, related implications for the
firm. New people had to be acquired and trained to work in the func-
tional areas. This step in the firm's organizational adjustment is shown
in Table 31 where the percentage of employees working in markdting is
classified by the firm's range of 1968 sales. Here it can be noted that
the majority of the firms in the $0-499, 000 sales range had 0 to 5 per-
cent of their employees working in marketing. By comparison, 50
percent of the firms having a sales volume of $500,000 and over reported
employing 6 to 10 percent of their employees in marketing.

While the trend toward an increasing role for marketing in the spin-
off firm was obvious among the product-and-service-oriented spin-offs
having sales of $500, 000 or more, the capability was not always ecasily
developed. Some firms experienced diffliculty in attracting and selecting
people for these positions. Too many waited until the need was critical

before actively trying to do something about it.

Review of the Major Marketing Adjustments

This chapter completes the evaluation of the final research postulate

which stated that:
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Progression from a research and development or similar
orientation to a standard product or scrvice orientation
requires major adjustments in the firm's marketing
effort.

Strong empirical evidence was found to support this postulate.
During the conduct of the research, three major adjustments were identi-
fied as being of significance to the marketing programs of innovative
spin-off firms. The first occurred early in the spin-offs’ dcvelol;ment.
Beginning with the decision to market the first product or service, the
firm was confronted with the problem of selecting and developing a
method of market representation.

Later, as sales volume expanded and the administrative require-
ments increased, additional adjustments were required in the firm's
approach to marketing. The evolution of a formal marketing organiza-
tion was often characterized by two major adjustments. The decision
to sell direct was the most important marketing decision made by the
firms interviewed and a number of years were required to develop a
direct sales force. The change was often accompanied by the develop-
ment of a formal marketing department. This second organizational
adjustment usually marked the beginning of the firm's transition from
a technically oriented spin-off to a market-oriented business.

The following discussion summarizes the important results of this

chapter.
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Selccting Initial Market Representation

The company, the characteristics of the product, and the nature
of the markets influenced the initial selection decision. Financial
limitations and narrow product lines were usually major constraints
to direct selling and most of the firms initially used manufacturers'
represcntatives and industrial distributors. The spin-off firm selected
these organizations in a haphazard manner. Specific selection criteria
were used by spin-off entreprencurs, but they were frequently applied
without a clear understanding of the niarketing requirements for the
product. Not enough firms probed beyond the initial product and mar-
ket match to verify the ability and willingness of the representative to
perform the selling job.

The interviews conducted with manufacturers' representatives
provided an interesting contrast to the field research. Most spin-off
firms did not realize that these organizations used well-defined criteria
to select the products of firms they would represent. Even fewer
spin-offs considered the importance of peripheral services such as
branch sales offices, clerical help and facilitics for sales meetings,
technical seminars and direct mail promotion. Spin-off firms are ad-
vised to evaluate these supporting sales s_ervices when making the
selection decision.

Because of the technical orientation of most of the spin-off firms,
the representative-principal relationship was not always harmonious.

Manufacturers' representatives complained about unsatisfactory sales



285

support, poor literature, and a non-professional approach to marketing,
while the spin-off firms were quick to criticize the representative for
his unwillingness to develop a sales territory in depth or perform mis-
sionary selling. A better understanding of each others needs and role

is clearly required for more effective marketing.

Organizing for Marketing

The threat of increased competition and a reduced rate of sales
growth were two factors which encouraged the firms to formally organ-
ize for more effective marketing. Implementing a program of direct
selling was the most important marketing adjustment faced by the
spin-off firm. The decision was usually made after considering the
firm's need for control of the marketing effort, the costs involved and
the number of products available. In general, the spin-offs faced the
dilemma of requiring greater control over the marketing of their pro-
ducts, but not having the financial strength or the necessary number of
products to conduct an efficient direct sales effort. Some spin-offs
obtained products by purchasing the marketing rights of products de-
veloped by small manufacturers or forming a sales company which
acted as a rcpresentative for the products of other manufacturers. An-
other alternative employed was to license the marketing rights to a
large corporation having a national marketing organization.

As the firms developed standard products and services requiring

national distribution, the nced for a formal marketing department to
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coordinate and direct the marketing program also became apparent.
The departments were structured along functional lines and usually
began with the addition of a sales manager or vice president of market-
ing. This change occurred when the firm's sales were in the $500, 000-
$750, 000 range. Other functional specialties were then added when the
spin-off was able to support them financially.

Because of the absence of market planning, spin-off firms were not
always able to recognize the need for additional marketing expertise.

Generally, the addition of a new marketing function occurred well after

the need hecame apparent.

The Conceptual Model Completed

This chapter compl.etes the conceptual model. The major marketing
adjustments are integrated into the model in Figure 7, where each adjust-
ment is viewed as a constraint to the movement of spin-offs along the
business activity spectrum.

The model also summarizes much of the evidence supporting the
major research hypotheses. The first hypothesis (as well as the frame-
work for the model) was confirmed by the establishment of a relationship
between the spectrum of possible business activities and the type of spin-
off. Technology transfer was evaluated within this framework and
differences were found in the extent and type of transfer among the spin-
offs studied. Overall, however, transferred technology was important

because it became the technical base for the firm's future development.
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More than 93 pevcent of the spin-offs cither transferred or acquired
(by purchase of asscts or hiring) the nccessary technology prior to
starting business.

The changing role of marketing (the subject of the second hypothe-
sis) was confirmed by examining the formation and development patterns
of spin-offs. During the formation process, entrepreneurs actively
sought market information to justify the formation decision. Although
information related to market needs, customers, and competition'was
obtained, in retrospect it was always insufficient. Entrcpreneurs failed
to obtain enough market data to accurately describe the nature of the-
business opportunity available.

The spin-off's marketing program must reflect the nature of the
business activity and the customer's buying pattern. Most of the firms
did not recognize the need for a marketing capability during the forma-
tion process and as a result were unable to anticipate marketing
problems and develop effective programs. All of the spin-offs would
have benefited from a careful evaluation of the marketing requirements
for the items they planned to sell.

For the innovative spin-offs, the capabilities required for effec-
tive marketing change rapidly during the early stages of development.
However, very few firms realized that a continuous evaluation and ad-
justment of the marketing effort would be needed. The conceptual model
is designed to assist entrepreneurs in anticipating and specifying the

role of marketing in their firms.
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INDUSTRIAL DE\/ELOPMENT DIVISION

Institute of Science and Technology The University of Michigan
Telephane 313 - 764-5260 2200 Neorth Campus Boulevard
Ann Arbor, Michigun 48105

In view of the increasing importance of Michigan’s small science-oriented
business firms, we have initiated a study of the marketing of high technology
products and services resulting from research and development activities.
The purpose of this study is to develop some guides which will be useful
in specifying the capabilities required by the smaller firms for successful
marketing. The results of the study will be published by the Institute of
Science and Technology.

We feel that this study will assist firms such as yours in the development
of more effective marketing programs. The questions on the enclosed form
are designed to provide basic information for this research. We ask that
you take a few minutes to complete the questionnaire, which requires only
a check mark for most of the questions.

Your response will be treated as confidential and will be used only for pur-
poses of this research. On the questiounaire, identification of your firm is
optional, but in the final report no participating company will be identified.
If you would like to receive the results of this phase of the study prior to
publication of the final report, please sign the questionnaire on the last page

or advise us under separate cover.

A self-addressed, stamped envelope is enclosed for your convenience in
returning the questionnaire.

Thank you for your cooperation.
Sincerely yours,

Lawrcnce M. Lamont

Research Associate

LML/ mlm
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INDUSTRIAL DEVELOI’M ENT DIVISION

Institute of Science and Technology The University of Michigan

Telephone 313 - 764-5200 2200 Noith Campus Boudevard

Ann Arbor, Michigan 48105

A few weeks ago we mailed a brief questionnaire to a number of small
science-oriented business firms in Michigan. The return has been gratify-
ing, but we have no record of response from your firm. Since this research
is designed to assist Michigan firms such as yours in the development of

more effective marketing programs, we are anxious to make our sample as
representative as possible.

We are mailing this second request to all firms who have not returned a
signed questionnaire. If you did respond, but preferred not to identify your
company on the questionnaire, please disregard this letter.

It would be very much appreciated if you would note on the enclosed ques-
tionnaire as much relevant information as you feel you can furnish. We are
interested in data relating to past as well as current operations. H the
questions are not applicable to any of your past or present activities would
you indicate this fact on the enclosed questionnaire and return it to us?

As we stated in our first letter, all answers will be treated as strictly

confidential. If you do not wish to sign the questionnaire but would like to

receive a report of this phase of the study, please advise us under separate
cover,

Sincerely yours,

Lawrence M. Lamont
Rescarch Associate

LML/mlm
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INSTITUTE OF SCIENCE AND TECHNOLOGY
INDUSTRIAL DEVEEOPMENT DIVISION
THE UNIVERSITY OF MICHIGAN

SURVEY OF MICHIGAN'S SCIENCE AND TECHNOLOGY INDUSTRY

Instructions: 1t is intended that the answers to this questionnaire be based
upon your own immcdiate knowledge of your organization. Most questions
have been designed to be answered with a single check mark in order to
minimize your time in responding. Where percentage estimates are requested,

we ask only that you give approximate figures at hand, rather than make a
detailed check of your company records.

We would appreciate recciving a brochure describing your products or services
if onc is available.



1. In what year did your firm complete its first full year of business operations?
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2. How many principal founders did your fiom have? _

3. For those

principal founders indicated in question 2, how many were employed in industy, government or educational

institutions fn their last job before starting your firm?

d.

. number of founders employed inindustry

number of founders employed in government .

number of founders employed in educational institutions

other, please specify —

4. Please check (/) the types of major employment experience represented in your firm by the principal founders and other
employecs (if any) when it was originally founded.

S. If research

. rescarch, development or enginecring
. production

. general management

Experience of Experience of
Principal Other Employees
Founders (if any)

accounting or finance

marketing or sales

other, please specify

, development, engineering, or production were checked in question 4, please check &/) the degree to which

this technical expericnce or knowledge contributed to the development of your firm's initial product, service or

capability.

d.

Experience of Expericnce of
Principal

Other Employees
_ Founders (if any)

. it led directly to the technical development

it contributed somewhut 1o the technical
development

it contributed only slightly to the technical
devclopment

it was not rclated to the technical development

6. Pleasc check 6/) the type of sules representation used by your firm in 1968,

a.
b.
c.

d.

C.

( ) full-time direct sales personnel

( ) sules representation through manufacturers’ representatives

( ) combination of the above

() principal founders on a part-time basis

( ) other, please specify =
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7. Please check G/) the category or categorics below which 8. Please check (+/) the estimated range of employees eni-
describe the nature of your firm’s business during the ployed in your firm during the first completc year of
first complete year of business operations and in 1968. business operations and in 1968.

First Completc Ycar First Complete Ycar
Category of Business Operations 1968 Range of Business Opcrations 1968

a. engaged in developing 14 —_ -

or marketing a product - -

59 - -

b. engaged in devcloping .

or marketing a general 10-19 —_ —_

service S N 2049 ) B
c. engaged in providing 50.99

R&D or consulting ‘

services N —_— 100-249 - R
d. other, please specify - - 250-499 I -

. 500 and over

9. Please check (/) all the revenue and non-revenue producing activitics that your firm engaged in during your first complete
year of business operations and in 1968. First Complete Year

Activity of Business Operations 1968

a. basic rescarch
b. applied research and development
c. evaluation and testing

d. systems engineering, design engineering,
process engincering, and other engineering activity

e. prototype or pilot manufacture
f. manufacture of products
g. provision of general services

h. other, please specify .

10. Picnse check (/) the activities that your firm performed for others on a contract or fee basis during the first complete
year of busincss operations and in 19068.
First Complete Year
Activity of Business Operations 1968

a. basic rescarch
b. applicd rescarch and development
¢. evaluation and testing

d. systems engineering, design engineering,
process engincering, and other engincering activity

e. prototypc or pilot manufacture
f. manufacture of products
g. provision of pencral services

h. other, please specify __ ... .. ...



11. Please check (/) the range of total annual sales or

revenues of your firm for the first complete year of
business operations and 1968.
First Complete Year
Range of Business Operations 1968

under $100,000

$100,000-5219,000

$250,000-8499,000

$500,000-$749,000
$750,000-5999,000
$1.0-§4.99 million

$5.0-9.99 million

$10.0 million and over

13. Please estimate the percentage of your firm’s total sales

during the first complete year of business operations and
Category

directly from government agencies

with prime contractors or subcontractors

other, please specify

all other non-government related commercial customers

295

12. How were the total sales or revenues indicated in your
answer to question 11 allocated on an estimated per-
centage basis during the first complete year of business

operations and in 19687

IFirst Complete Year

Category of Business Operations 1968
a. R& D, testing,
and engincering
consulting con-
tracts ) %
b. products or
services:
custom-designed ) 7
standardized % %
¢. total _100%, 100%.

or revenue that was derived from cach of the following categories

in 1968. |
First Complete Year

indirectly from government agencies through contracts

e. total

of Business Operations 1968
% _%

% %

% %

% %

100% 100%

14. Please check (/) the types of customers that were your firm’s major sources of sales or revenue during the first complete

year of business operations and in 1968,
First Complete

Yecar of Busi-
ness Operations

Customer Type

[. Government

a. DOD

b. NASA
AEC

. HEW

C.

. other, plcase specify ...

First Complete
Year of Busi-
ness Opcerations

 Customer Type
1968

L. Commercial
a. Electronics

b. Aerospace

¢. Automotive

d.

Chemical

e. other, please specify ____

HI. Other
a. Institutions and Foundations

15. How many major competitors did your firm have in: a. the year your firm was founded __ .

b.

1968 ____

If you would like to receive a summary of the results of this questionnaire, please sign below:

Name

Name of Firm




296

Tabulation of Mail Questionnaire Responses

1. In what year did your firm complete its first full year of business

operations?
Percent of Total
Year Number of Respondents Respondents
1954 1 1.3
1955 .. ..
1956 2 2.6
1957 3 3.9
1958 5 6.6
1959 3 3.9
1960 1 1.3
1961 3 3.9
1962 ° 6.6
1963 10 13.2
1964 8 10.5
1965 3 3.9
1966 5 6.6
1967 9 11.8
1968 13 17.1
1969 5 6.6
Total 76 100.0

(Totals may exceed 100 percent of respondents because of rounding).

2. How many principal founders did your firm have?

Percent of Total

Number Number of Respondents Respondents
1 22 28.9
2 22 28.9
3 13 17.1
4 10 13.2
5 3 3.9
6 and over 6 8.0

Total 76 100.0 .
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3. For those princiﬁal founders indicated in question 2, how many
were employed in industry, government or educational institu-
tions in their last job before starting your firm?

Total Number Percent of
of Founders Total Founders

a. Number of founders
employed in industry 159 70.9

b. Number of founders
employed in government 3 1.4

c. Number of founders

employed in educational

institutions 58 25.9
d. Other, please specily 4 1.8

Totlal 224 100.0
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6. Please check (V) the type of sales representation used by your firm

in 1968,
Number of Percent of Total
Mentions Respondents
a. Full-time direct sales
personnel 9 12.7
b. Sales representation
through manufacturers’
representatives 10 14.1
c. Combination of the above 14 19.7
d. Principal founders on a
part-time basis 49 69.1
e. Other, please specify 11 15.5
No response 0

(Totals exceed 100 percent of respondents because of multiple response).

Data excludes firms merged into or acquired by other corporations prior
to 1969,
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Field Interview Outlines

Spin-off Firms and Manufacturers’ Representatives
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Field Interview Outline—Spin-off Firms
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Date
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I. COMPANY HISTORY

First of all, we would like to ask some questions tnat go back to the
time period just prior to when your firm was started.

.1. Would you describe the business opportunity available at your
company at that time?

Probe Areas

Aware of market need or unsolved problem

Aware of specific customers or market

Existence or promise of orders or contracts
Knowledge of competition

Information about design requirements, specs., quality

pRTR

N

How did you visualize the marketing requirements for the
product/service/technical capability you planned to sell?

Recognition of the need for selling activity
Recognition of the need for promotion

Need for distribution or licensing arrangements
Mention of price level or structure

0O T

3. Did you seek any outside marketing assistance prior (o
-starting your firm?

Yes No

3a. If no, did you perform any market analysis?

Yes No

4, Was any development work done on your firm’s [irst product/
service prior {o starting business operations?

Probe Areas

a., Extent of development
b. Where and when development was conducted
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3117

At what stage of the development process were you in when you
formally started business?

Probe Areas

C‘DQ-OU'_N

Product or service concept

Applied research & development

Prototype or pilot manufacture

Engineering

Manufacture of product or provision of service

Were you or any of the founders able to use prior employment
experience in the development of your initial product/service/
technical capability?

Probe Areas

a. Extent of technology transfer and development

b. Application to initial product/service/technical capability

7. We would like to get some information on the principal founders
of your firm, their education, prior employment and the special
knowledge or experience they brought to your firm,

Can you give me this data for your firm’s principal founders?

Name . Education Employment
a.
b.
c.
d.
e

Type of Work Performed Special Experience or Knowledge

° o TP
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II. INITIAL COMPANY OPERATIONS

8. Would you describe your firm’s business during the first year of
operations?

Probe Areas

Nature of product/service/technical capability
Initial markets

Extent of initial availability

Initial customer reactions

Major limitations and how discovered

CDQ—OO‘?J

9. How did you sell your initial product/service/technical capability ?

Probe Areas

a. Who performed the sales activity

10. Looking back at the types of business experience in your firm when
you started business, could you have used additional experienced
personnel in any areas?

Yes No

10a. If yes, what areas?

III. CURRENT OPERATIONS

11. Would you briefly describe your firm’s business in 19687

Major lypes of product/service/iechnical capability
Service requircments (if applicable)

Purchase frequency (if applicable)

Prices

Stapge of demand

Product line expansion or changes since first year

o anT
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12. How are your products/service/technical capabilities currently
sold?

Probe Areas

Sales channels or intermediaries

Emphasis on selling versus sales engineering

Emphasis on fitting the product/service/technical capability
Competitors selling methods

Number involved in purchasing decision

= A

13. Besides your product line, does your firm have any other ad-
vantages over competition?

Probe Areas

Superior technical capahility

Unusual research, test or production facilities

Patent position

Advantages recently developed or present at {irm’s start
Emphasis in firm’s marketing effort

pReTP

14. Under what circumstances is the ability to design to specific
customer requirements important to your firm?

Probe Areas

a. Change in importance
- b. Emphasis in marketing effort

15. How does the geographic scope of your markets in your first
year of business compare with 19687

First Year 1968

16. What use does your {firm make of trade advertising, trade
shows, and sales promotion items such as brochures and
catalogs in your marketing effort?
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Probe Areas

a.
b.
c.

17,

Markets promoted by each method
Products/services promoted by each method
Objectives

How does the importance of advertising and sales promotion
in your marketing effort during your first year of business
compare with 1968?

Probe Areas

a.
b.

18.

ge

19.

If change in emphasis, what factors account for it
Has role changed in terms of uses

About what percentage of sales did your firm spend on per-
sonal selling, and advertising and sales promotion during
your first year of business and 1968?

First Year 1968
Personal Selling

Advertising
Sales Promotion

What types of pricing methods are used by your firm?

Probe Areas

a.
b.

C.

20.

Fixed price, flexible price, standard commercial price

Type of produci/service/technical capability sold with
each method

Types of customers or markets sold with each method

What percentage of your {irst year sales and 1968 sales were

made by each method?
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Price Method % Firs. year % 1968

oo O"?’

21, Would you contrast the emphasis placed on price in your firm’s
selling effort during 1968 and your [irst year of business?

Probe Arecas

a. On what products/service/technical capability is price important
or emphasized
b. Reasons for change (if any)

22. What are some of the factors your firm considers in setting the
price level for your products/services/technical capability?

Probe Arecas

a. Emphasis on costs, value, competition, projected volume,
market entry, return on investment

b. Markel or product orientation

c. Problems in setting or determining prices

NOTE: Questions 23, 24, and 25 to be asked only to firms using
market intermediaries.

23. What products/services does your manufacturers’ representative/
industrial distributor handle and what markets does he serve?

Probe Arcas

a. Proportion of sales volume handled, markets served and prod-
ucts sold

b. Marketing functions and services performed initially/interim/1968

c. Reasons for use

d. Trends in use of this method
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24. On what basis did you select your manufacturers’ representative/
industrial distributor?

25. What are the major problems you have had with this method of
distribution?

Probe Areas

a, Specify problems to a point in time of {irm’s development

26. How would you describe your present marketing organization?

Probe Areas

a. Percent of employees employed full time in marketing
b. Organization structure (if any)

27. If substantial changes have occurred in the marketing organiza-
tion, ask:

When did most of the changes in your marketing organization
occur?

Probe Areas

a. Timing of changes
b. Reasons {or changes

28. Since your firm was founded, what types of skills have you added
to your marketing organization by the addition of new people?
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What services does your firm provide for a principal?

In making the decision to add a product to your line, what
does your company consider?

What are the characteristics of the product line that
receives the greatest amount of your selling time?

What type of marketing assistance do you expect from the
manufacturer you represent?

What are the problems that the small science-oriented
manufacturer faces in marketing his products?

What should the small science-oriented manufacturer look
for in selecting a manufacturers’ representative to sell his
products?

Does your firm represent companies who do work primarily
on a custom design and manufacturing basis?

Yes No

Ta. If yes, what are the problems you encounter in this
type of selling?
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APPENDIX TABLE C-2

Year of Incorporation or Formation by Type of Spin-off
Firm for Michigan Spin-off Firms

Year of Type of Spin-off Firm

Incorporation
or Primary  Secondary
Formation University Industry Industiry Total

1954 1 2 3
1955 2 4 6
1956 . 3 3
1957 2 4 2 8
1958 1 3 3 7
1959

1960 1 4 1 6
1961 2 6 8
1962 4 1 10
1963 3 10 . 13
1964 1 3 2 6
1965 ce 6 2 8
1966 4 5 4 13
1967 4 13 3 20
1968 3 4 8 15

Total 28 2 26 126
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