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Innovation, New Industries and New Firms

Nina Shapiroe™

Economics Jdentifies technical change with productivity dimprovement.
Process innovation is, and always has been, the focus of the economics of
technical progress. With few exceptions, the treatment of innovation has
been confined to changes in methods of production, to shifts in production
functions or, in the case of classical economics, fincreases in labor pro-
ductivity.

The identification of technical change wWith process innovation is
surprising, given that many of the most significant innovations were pro-
duct innovations (the internal combustion engine, the automcbile, the +ran-
sistor, the computer, +to name just a few). While mazjor productivity
advances have also occurred, thess have rarely taken the disembodied form
assumed in economics. Indeed, under the techhological conditions of modern
industry, it is difficult to dmagine productivity improvement without
changes in the equipment or materials of production. Technical change is
intimately bound up with the introduction and diffusion of new products and
cannot be treated in isolation from product development.

=" This paper investigates product development, the processes through
which rew industries are formed, and the markets for their products are
established and expanded. Its major analytical concern is the Schumpeterian
cne of the relationship between the development of the ecoromy and the

_-development of firms. Special attention is givern to the creation of new
industrial concerns. Their role din dindusirizl change s identified and
distinguished from the role of large, established enterprises. The
interplay between small and large firms in the innovation process, and the
specific place of each, requires examination. Thig will help to shed light
on the seeming anomaly of Schumpeterian theory that "new combinations™ are
carried out by new firms, but cannot occur without the profits of large
ones.

Product Introduction

The production and consumption of old products suggest ideas for new
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ones. Recognition of the inadeguacies of established goods breeds nhew pro-
duct conceptions, and naw needs emerge in +he course of provisioning

existing ones.

As a product ages and its properties are utilized for different pur-
poses and under different conditions, the limitations of these properties
appear. The repeated and varied usage of the product manifests the limits
of its application, and with the recognition of these Timits comes a hew
understanding of needs. Consumption now seems to have reguirements that the
attributes of already consumed goods cannot satisfy. A need for the pro-
ducts with the reqguisite capabilities arises.

Thus, development of the telegraph gave pbirth to the radio by indi-
cating the desirabiiity of a " ireless telegraphy" that could transmit
messages betwsen points which, 1like from ship to shore, could not be con-
nected by cable., Likewise, the Timitations of the vacuum tube, its inef-
ficient use of power, unreliability and bulkiness, sparked the research
which led to the transistor. The transistor Was the result of efforts o
create an electronic component with a reliability high enough and an
operating cost Tow enough to be used in large, compiex switching and
nultichannel transmission systems.!

Since new goods satisfy those aspects of the reed for old goods which
they leave unfulfilled, the markets for the Tlatter become the economic
nirth places of the former, The snnovation is initially tailored to some
specialized function that existing goods cannot perform, and is aimed at
£i11ing a vacant niche of an established market. For example, the electro-
nic calculator was orginally positioned in the tabulating equipment market,
in between the high-powered, vyet expensive and complicated to operste
large-scale computer, and the Tow cost, but sTow and unreliable alectro-
mechanical calculator. The electronic calculator was faster, more accurate,
and gquieter than the old style caleulator, while being much cheaper and
easier to handle than the computer.2

Product introduction is the process of identifying vacant market niches
and the technical means to their profitable exploitation. It entails a spe-
cial and intimate knowledge of the market for the good whose limitations
the innovation overcomes. Not 211 firms have this knowledge, and only those
with special insight into the character of latent needs can become product

piongers.

The identification of a Tatent need requires being in the right place
at the right time; the firm has 1ittle, if any, control over its proauct
pioneering opportunities. The number and types of products the firm invents
depend not on its innovative aspirations, but on the character of its
engoing operations. These suggest new proeduct conceptions and are the
source of the firm's inventions. While the possibility. of dintroducing @
product invented by another firm or private individual exists, the firm
will not introduce such a product unless the firm's experiences reveal a
market gap that the product could profitably Fi17.

The population of potential pioneers of a product is restricted more by

the lack of opportunity to develop the product than by the scarcity of
entrepreneurial ability. This opportunity presents itself to just two
groups, those estahlished firms which produce or use the goods whose limi-
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tat1ons_suggestfthe idea for the product, and those scientists or engineers
whose 1ife experiences have brought them into touch with *he Tatent need
for the gcod. While members of either dgroup may seize the chance to pioneer
the product, those of the latter group are more likely to do so, for
reasons having to do with the speculative character of product intgoduc—
tion, and the opportunities it offers to aspiring entrepreneurs.

' Pfoducts cannot be dintroduced solely on the basis of profit con-
s1defat?oqs. This is not due to the impossibility of making profits by com-
merc1a112ﬁng .ptoduct inventions, but to the impossibility of determining
the profitability of producing any given new product. This profitability
regts upoh the usages and methods of production of the product, neither of
wb1ch are known at its birth. Some of the most significant product innova-
tions of the modern era, such as the telegraph, telephone, television, ang
computer, were originally thought to have nc commercial value.3d '

ﬂarketing research can uncover nothing more than the consumer's eva-
Tuat?on of the new product’s dinitial applications. These have little
bearinq on the future sales of the product, since 1its properties change
after 1Fs introduction. Products do not enter the economy fully developed
and the1r usages alter with their development and integration into the coni
sumption snd production practices of society.4

.Estjmating the costs of producing a new good is as difficult as esti-
mating its sales. These costs will depend on how the product's technolog
develops, the difficulties encountered in the course of this deve1opmen¥
and the way in which they are surmounted. What the product's production

function will look like cannot be kn i
- own prior to the i
its technology. P actual working out of

To be sure, all investments are risky. Yet, in the case of a new good
?he problem goes beyond not knowing whether the profits expected from thé
investment will materialize. Rather, one does not know what profits to
?xpect..These cannot be determined by evaluating the significance of the
innovation, for its significance has not yet been revealed.

If product introduction is such a risky venture, then why is it under-
taken? One reason suggests itself, the desire to succeed in the business
wot1d, anq especially to demenstrate cne's ability to do so. This desire

rives scientists and engineers into product introduction. They pioneer
the peruct because its pioneering is their only investment opportunity T§
establish themselves in businéss +hey must overcome the obstacles w%ich
stand in the way of commercializing the product invention.

) _Tﬁe wou1drbe threpreneur not ghly has to take the risk of commer-
cializing thg 1nven?1on. He also wants to take the risk. The riskiness of
tée ventur? is precisely what attracts him. For the greater the impossibi-
;1;¥ of ?ne g:ccess, the greater {is the ability of the individual who

chieves 1it. e entreprengur wants to nake the profits i

s maks + ., achieve ZUC-
cess, not reap ifs rewards. S P £he sue

) The established firm which has the opportunity to recognize the need
‘OF- the new product does not have to pioneer it to demonstrate profit
making ‘abi?itﬁes. This firm d= already successful, and has other 1eé;
uncertain, and more immediately Jlucrative, investment opportunities. Of
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course, the firm may have to introduce the good to protect existing invest-
ments. If the good could develop into a substitute for the products of the
firm, then the prectection of its market position and the capital invested
in goodwill and distribution channels would require the good's pionesring.

Even new goods which could displace the firm's product may net,
however, be introduced by it. The chance to invest in a nhew product can
arise at any time. It can arise when the firm is prospering, and expanding
and developing its existing areas of operation. To the firm which has not
exhausted the profit potential of its product, the pioneering of a substi-
tute good is highly undesirable, for by commercializing the product inven-
tion, the firm cuts short the profitable life of {ts own product,

Since both introducing the product and not introducing it are upattrac-
tive to the firm, it most Tikely will do neither the one nor the other, but
will take a middle course in between, making a limited commitment to the
new goad. The firm will develop the product's techhnology without actually
marketing the product or introduce it in an experimental way. By investing
in the product in either of these ways, the firm makes it harder for other
firme to market the good, while ensuring the firm's own ability to do so.,
in the event that this should prove necessary.

firms that pioneer procucts must create the markets for them. At a pro-
duct's birth, it merely confronts a potential market. The pioneers of the
product have to convince its potential users of the desirability of con-
suming it, and this requires much more than just an advertising campaigh.
Market creation involves nothing less rhan the determination of the utility
and price of the product. Producers must find the product form that best
meats +the latent need which suggested the product idea. They must also
discover the price which will establish the market for the good in the
sense of allowing the need for the good to bhe provisioned through the

market mechanism.

The initial need for the good, being only a latent one, is subject to @
variety of interpretations. The concrete dimensions of a latent need are
necessarily unknown, since the individuals who have it have had no
experience with its fulfillment. Diverse product madels coexist and custom

designed ones are constructed.®

The need for the new good becomes determinate through the competition
of its producers and their interaction with its users. Since users of the
good have the most intimate knowledge of its economic functions, they play
a crucial role in the determination of its utility. Users clarify the
character of their need for the good by experimenting with its various
forms and usages, and producers adjust their product designs to the perfor-
mance reguirements that users discover.’

When the understanding of the utitity of the product is sufficiently
advanced to allow a product model to be produced and sold in significant
volume, the industry opens up %o competition. The presence of such a model
makes the need for the good evident and reveals, in at least a "rough and
ready” manner, its character. A1l firms cah now see the need for the good,

and entry into the industry begins.
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Firms entering an emerging 4industr r inci 1
targe, established firms are %ot‘attrggtide}nggz23;533;§&333?1ys;$i:d?f’
sales are too small te add much to the revenue flow of 1arge’enter ri;e:
aqd p:pf!ts are highly uncertain. The introduction of the product dogs not
31gnvs1caqt1y Tessen the uncertainty surrounding its production and
entraqce into an emerging industry is almost as speculative a v t’
the picneering of a product, shee &=

. Thoif gstab1ished.companies with the technical knowledge necessary fo
inkgr t ? 1ndu§try wait on the sidelines until the market shows signs of
tzsaqi off. wh11g gntry costs will be higher after the industry demonstra-
‘nve;ts_proi:ta§121ty, the established firm can afford them, and need not
3 in the dndustry when it firszt appears. M E
. ‘ . ret . oreover investments in
Tndustr1gs which do not become profitable hurt the firh's ability éﬂ
lz:eftd1n tho;e that dq. For the large, established firm, dinvesting in ;
;150=qm:§t:x:1zhneverT:1mp1y a question of whether to invest, but is always

en. e timi ¥ i t i itical
B e timing of the dnvestment dis the critical con-

) Scientists or engineers whe have the knowledge to succeed in an infant
1ndustry cahnot afford to wostpone entry until the dndustry hecome

established. They must enter when the opportunity presents itself, a 3
gsua]1y want to do so, fer the industry remains attractive to them é&én i?f
it does not become very lJucrative. Profits that appear miniscule to a ¢ 1—
cern w@ose sales number in the millions or billions Ture a private ind'oﬂ—
dual with no wealth earning capacity other than his knowledge and ski]?s?V1

_ Eptry.1nfo an infant industry does require finance, and new firms ma
f1qd_1t difficult to raise the requisite amount. Yet, finance 1is not thy
cr1t1caT.entry barrier, and in many cases, at least 'the amount ded e
not outside the reach of the newly founded concern.8 ' needse e

- 'In'infaqt ifdustries production occurs on a small scale, brand Toyalty

;caggszifjflﬁihtf and research and development does not require any large
penditure. In fact, in the early sta

> e , ges of the growth of the

zziguury;_iesearch an@ development expenditures result more coften in 1055;3

roé‘pf? its. Develeping any particular product model and its technigues of

p uction does not pay off, since the design of *the product changes fre-

quentiy and radicall ; 3 :
developed. y as the still to be determined product concept is

the fiﬁiiiZi-;n a? ;:fantdﬁndustry depends more on the ability to dimprove
ing 0 e product, and anticipate the needs ]
) . i t of its users, than
?;pgiizﬁif ;: Targe tfmances. Product reconstruction overcomes ther most
! rrier o entry the patents and accum ] ;
: . | ulated roduct
experience of the product's pioneers. Firms founded by the formerptechni;Z?

employees of the <ndustry' i r
cuncose f try's established concerns have the best chance for

e i1rmz new to the indusﬁry enter not by imitating the product designs of
ba“”c:un ers, but by offering alternative cnes. In an infant dindustry, the
grg;ézsfvzgrsjfkei share is fought with technological weapons, and the
<&t share goes to the best functioning product. E i
. . es ; tiond . Each firm
undertakes major and cumulative product innovations in order to establish

the fdentify of its eyt .
industry_lcy : particular product with the product that defines the
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of esach other's technical advances and their ;a?es‘effortf jS:?t1¥riii§2%
+ﬁe market by publicizing the usefu;  dimensions Q% ﬂ;;gﬁ :%;hpane
Eompetition widens the range of progact cone e:.ons, Sfcepf‘igi; Jsers ;O
of technical progress, and makes it easisr for producers

decipher the real need for the good.

The result of product desigh competition s the estab}QShmi?tW;?;e:
dominant design for the pr duct, one that captures ih51gjid1§f:, o
share and that all firms aust copy to *ena:n in the industry.

. lesy inly nges.&e;
i 1 fsztures, the domi design mainly 3y
embodying scme innoval ive features, : inan ly_synihes: =t
past technical dﬁve.op ents, uniting theseé 10 & faorm that FommaJ:hp niver
sal cceptance f staplishment of a dominant design, the -Er
= ac H i A - L ) -
Df ;: r of the utiiit of the product 1S complieted, _ The cohfi’ue
i imansio Mu‘ . d for the product have LEen identifisd, and onjec-
dimensions of ithe nee ar th pu1u
sified in a specific product model.
. Lol 1nlish tha
novations which establish the dominant design &lso esta:ﬂ!’;;,= :
: - ” [ . 3~
ce ;; the prod c A+ the birth of the industry, no determipate pric
p|1 N

exiztz for the pr 'ct
it have a specific or
ctructures exist, sach ap

t e rice

' N o A =
vo definite utility adheres 1o the 3vod: no; uoe:
r i ic of cost

unique cost of production. A muttip] & :#L
oR ticular model of the product.

The price initially charged for the product depends more on. the cﬁaruzi
roristics of itz first producers and consumers than on any intrinsic Hy
orties of the product i sracteristics, the price falis
perties of the sroduct. Depending on these characteristics, o]

r

1 ES
‘htc one of itwo categories. It either rapidly recovers the development
tnL “ H - g . . C s
costs of the product, or speeds the expansion of its marcet.

5 " e tle
r £ieme that lack the finance 1o wail out the proguct's :
‘- .:;A‘ the highest pr!ce por=~“‘e. This pricing
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poiicy may : , o the -
These firms do not have ¢
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those whose prices fall below this value cannct earn the profits of their

competitors and hence fall bhehind in the financing of the product develop-
ment race,

Discovering the market worth of the good entails finding a level for
its price that is within the reach of its targeted customers, and in line
with their other expenditures and the good's contribution to their economic
welfare. The identification of the relevant market, the segments of society
that have a need for the good and their distinguishing econcmic charac-
teristics, is essential. Once the dominant design concretizes the need for
the good, the individuals who have this need can be isclated, and the price
for which they will purchase the product can be determined.12

The series of innovations that achieve a dominant design for the pro-
duct create its market. By undertaking these innovations, producers of the
new product establish its market, and establish themselves in the economy.
The formation of markets is simultaneously the formation of firms.

Market Expansion

Infant industries are not very profitable. Sales are low, due %o the
Timited initial usages of the good, and the problems with its performance,
and the cost of producing a product whose techrnology has not yet been
worked out leaves little revenue for profit. lLarge profits, and especially
the growth of profits, do not appear in the industry until after the produ-
cers have carved out an economic space for the product.

The profitable exploitation of the market for the new product comes
about through dinnovations 1in the product and +4ts production process.
Adapting the product *c the need that it satisfies, and the production pro-
cess to the product, make up, respectively, the tasks of product and pro-
cess improvement. Through this progressive adaptaticn, the sales and profit
margin of the product increase at an accelerating rate.

The achievement of a dominant design marks the real beginning of pro-
duct development. Once the product's utility is established in the dominant
design, then firms can direct their energies toward satisfying a deter-
minate and concrete need. Indeed, the product cannot be perfected until the
product concept is settled. The improvement of the product, or the increase
in its ability to fulfill needs, occurs in three different ways.

The first dimension of product improvement encompasses all the inhova-
tions designed to perfect the dominant design. Every component cf the pro-
duct has to be brought into 1ine with the product model, and geared toc its
maximum performance. Innovations in , these components, and the product

adjustments that they require, create the best workable version of the
dominant design.

Product sgpecialization also results in product dimprovement. The need
for the product can be more completely met by disassembling the various
dimensions of +this need and producing product varieties specifically
adapted to each of these dimensions. For example, the automobile was
improved by hreaking down the need for it intoc the need for 1) family
transport (the sedan), for 2} & recreational vehicle (the converiible or



34

sportscar), for 3) Tocal, short distance transport (the twe-door or, more
recently, the compact) and for 4) hauling the bulky personal belongings of

families (the station wagon).

Whereas the perfection of the dominant design improves the performance
of the product, product specialization expands the range of the good's
applications. Both processes escalate the growth of sales. The former does
so by speeding the market penetration of the product, and the latter by

generating new markets.

The third dimension of product development puilds gn the first two and
particularly on product specialization. When the ¢ifferent aspects cof the
need for the good become embodied in specific product varieties, it becomes
possible to uncover the principle that unites these aspects, and construct
a product model that saticfies all of them. Such a model increases the pro-
duct's utility to its buyers by allowing them to obtain al1l the uses of the
good in a single purchase. txamples of this product universalization
include the multipurpose machine, which, through a change in its parts (or
computer programs) performs rhe tasks that a number of different machines
used to accomplish, and the hatchback, which satisfies in a single product
the need for hauling bulky items, family transport, and a sporty and dri-

vable vehicle.13

The dominant design ushers in the development of the production process
as well as the product. Before the establishment of a dominant design, the
production process has to he flexible enough %o incorperate major and fre-
guent changes in the product model. The necessity of gquickly shifting the
direction of production limits the kind and amount of specialized equipment
employed. The adaptation of the organization and inputs of production to
the properties of the product is not possible until the dominant design

fixes the product concept.

Sighificant and cumulative cost reduction begins with the establishment
of the dominant design, and proceeds with the improvements in the product
that expand its market. To meet the growing demand for the product, produ-
cers evolve and adopt techniques that increase the output and pace of pro-
duction. FProducers break the nottlenecks of production by impraoving its
organization, and devising, in conjunction with their suppliers, equipment
and materials specifically adapted to the particularities of the product's
production.  Product market expansion permits and necessitates techniques
of large scale prodguction, and encourages the invention of cost reducing
methods of production, since the profitability of these inventions, to both
rheir inventors and adopters, rises with the scale of their appliication.

While the growth of demand for the product spurs the development of
more efficient methods of production, the relation between the demand for
the product and improvemenis in 1its production process 1is nct, as
Schmookler envisioned, unidirecticnal.l4 Process innovation contributes as
much to market expansion as market expansion does to process innovation.
Process innovations enlarge the funds available for the development of the
product, and/or allow those price reductions which widen its market, e.9..
those that draw low 1income consumers or sma®]l size firms into the market,
and those that eliminate the cost barriers that stand in the way of the

product's substitution for other commodities.
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;;itr?gliz tifiﬁ?tij i?provements in its production process, and these
e development of thé product and it
sion furthers innovation, and in i e ke P
" n, novaticn furthers market expansio
result of both is the growth of the industry and its profitss ron. and the

Competition and Market Expansion

- ;

creat;if f{1m;ry agents of the }ndustry's expansion are not the firms which

createc séctgt th:se new to it, and especially the ones well established

dored oy the zirgattzi eciﬁomy. Entry, and the competitive dynamic engen-
' entry, ensure and

which propel the industry's growth. speed the product  devetopnents

attrafE?Jy is greatest dyring the stage of the industry's expansicn. The
e Eid&aness pf entry increases sharply as the growth phase begins, and
protectﬁ tﬁrcf1ts rise. Market growth generates space for new firms, and
EStab'i'isheden;;njg;cmleasahf?r & time, against the retaliation measurés of
. : ile entry costs are higher than in 0 E
phase, the requirements of entry are less difficult to meet. " the infent

ductfg:c12;d12:jghtkint? geed for the product s not necessary for ts pro-
' en knowledge of the good's technol
effective barrier to ente i i e s e o2
r. Firms with the technical ba

b se to develop th
gggdﬁsg, ;af gourse,_have a cpmpet1t1ve advantage. Yet, this technic;pra;:
o ';qg1fed{ if the fwrm has the capital to purchase one of the
Indus EZS MX1st1ng enterpr1ses, or pay higher salaries to itz technical
degeng mo;e arke;}sharg gains still depend on technical advances, but {ﬁesé
depend Specgg1?_:dazss1ag1ﬁ1ty of funds -for research and development than

z perience or training of the firm' g

° 5 A ] ] s managers. Th
ystematic search for product applications expends much revenue? as doez

the “scaling up" of product
) prototypes, and the ad i i
equipment to the properties of the product. Frtation Of.mater1a15 e

W : . .
i ?Z;u;2?181ggustry moves Tnto jts growth phase, finance becomes the
Coath e success. Capital is especially important for success in a
growth ne theyéiﬁst 50 muc? becausg of the high cost of production, but
oo potgrans %) cost of'.) carrying out Targe scale research and devel-
oot Foars a‘ﬁt gxpa§d1ng capacity at the accelerating rate of market
growt %t e is rwbut1gg gnd marketing a mass produced product. Insofar

pital is a less specialized resource than knowledge of needs or tech-

nical skills, more firms can s
. ’ cale the ent { .
its growth phase begins, ry barriers of the industry after

firme o SOt petsicutarly induces the entrance of large, successful

T . T e the funds to effectively compet N .

industry, with its promise of i _ pete, and find an expanding

. >f increasing sales and £ i

d i ; ‘ profits, especiall -

sicive o, SO pwmuit of lonran growih. 3y @iversirying ot nen
. Lries, e firm increases its growth po i ' . o

Tife beyond that of its existing products. ° potential, and extends its

one ;2:3o}?iiiﬁggrfi:?ttittZ?Cts firms whose current operations relate, in
t , to e business of the industr Th h ’
eye on industry happenings, and 5 Y ey obt 2 e
. are ready to spring i i =
o lee . s] g 1nto action as zoon as
shoot up. As market growth gains momentum, however, cther firms alss
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enter. Those without the reguisite rechnical knowledge take over the
industry's smaller, prosperous enterprises. The owWhers of these enterpri-
zez sell out, partly because selling out, the capitalizatien of their
sicills by "going public,” was the main objective of starting the business,
and partly because they Tack the finance and managerial skills necessary to
take the product through the stage of its mass production.

Entry advances innovation in the industry, and product improvement in
particular. Newcomers capture market share by perfecting the performance of
the product or extending its applications. Product innovation allows the
entrant to overcome brand Toyalty and the absclute cost advantages that
result from the accumulated production sxperience of the established con-
cerns. Fundamental advances in the product typicaily mark the waves of new

entry. 18

In contrast *c the newcomer, the firm established in the industry does
not need to perfect the product 1o puild goodwiil., Product improvement can
deepen the market for the product and augment the profits of its producers,
put product innhovation is not the only way that the firm can enlarge the
profits earned in the industry. Process innovation, and backward and for-
ward. vertical integration, aiso enhance the profits of the firm.

A variety of factors encourage the industry's leaders to postpone the
development of its product. The first is the fact that the profitability of
many types of product innovations decreases with the size of the firm's
operations in the industry. In particular, the larger the firm's share of
the market for the product, the lower is the profitability of product inno-
vations that perfect the performance of the product without multiplying its
forms. For the firm which already produces the product does not stand to
gain all the profits expected from the sale of an improved version of the
good, but only the differance between these and those currently earned on
the product. As the firm becomes mere successful in the industry, the
attractiveness of these types of product innovations diminishes, and the
probability of the £irm choosing process improvement over product improve-
men* increases, given that the orofitability of process innovation, unlike
that of product fnncvation, rises with the market share of the firm.

Where product improvements available are those that reduce the number
of product models, then the likelihood of the industry’s leaders postponing
product development becomes even greater. This kind of product improvement,
i.e., product universalization, can increase the profit potential of the
industry without raising +he profits of its leaders. While product univer-
zalization augments the revenue of these firms, it alsc makes some, and
sometimes all, of their product models obsolete. For the leaders of the
industry to benefit from product universalization, it must raise their
revenue by an amount great ancugh to offset the loss of capital that
resylts from the obsolescence of their product line. Innovation of any kind
ig, in fact, more costly *o the firms established in the industry than o
its new memhers since thes former have capital invested in the existing pro-
duction techniques and products of the industry. 7

Dominant firms in the +industry may even be reluctant to improve the
product in ways that widen their product line. The appearance of new pro-
duct varieties changes the terms of competition in the industiy, and its
leaders may fear the rechnological warfare that the new models unleash. In
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addition, the newer models can eﬁ
c croach on the markets of the oi
the ones that the dominant {irms have heavily invested in.! ’ der ones.

firms new to the industry introduce the preduct innovations that the
established enterprises postpone, and force these enterprises to evolv
produc? ‘mode1s that dincorporate the staste of the art technolo X
Cgmpet1t1on, gnd even potential competition, more effectively moves %Eé
firm fowards innovation than the promise of an increment to its prof:éé
Industry dey@}opment, and the pace of this development, depend criticé11'
on Fhe possibility of entry, and thus on the presence of firms with fg
ficient capital to diversify into new indusiries. =

Maturity

) If needs and technology remain constant during the 1life of the
industry, then its developmeni ends with the maturation of its product
Product maturity results from the realization of the objectives ofp “oduc%
and process innovation, It occurs when the product wholly satisffzs th
need for it, and the productich process fully conforms to the product. -

] When the industry matures, producers lose control over the factors
which affgct the industry's profitability. Producers nc 10ﬂge} cérbhcut
costs by improving methods of production. Production is fully geared t; the
proeert?es of the product, and the most efficient method of producing the
ggoq wwth thg available resources and technical knowledge of socieg is
airgady in existence. AT firms can do i3 await the opportunity of gén?—
fiting from technical advances in other sectors of the economy 78y :

Producers of
i a8 mature product have no more control over the sgles of

cthe product than they do over its costs of productien. Product maturity, by

definition, precludes the expansion of sales through product improvement

Sales grswth through price reduction is also not possible, since all thé
pﬁtent1a. users of thg product, Jncluding the Jower income ones, have
already been brought 9nto the market. Even advertising cannot rai;e th

dgmaTd for a mature product. With all the properties of a mature ; 3
Eﬁieay_knoyn angd utilized within the economy, advertising c¢an do notﬁ*ig
bgrséaTnta1n the sales of the industry, or redistribute them among its mem-

The inability of Firms in a mature indusiry to augment its sales does
qo;l Tean that' sales do not grow. Demand for the product of a ma;ur;
égdﬁfziy §§n ;:crease, but only as the result of events external to the
forC;Leip;ngf :f{; the ca§f of a consumer good, sales rise if the work
rorce expa é;ri; tkﬁmﬁffaph?u sh1ft§cep1arge the customer base of the good,
sOc{§~ ; ge: e 1str1b9f1on of income draw mcre individuals into the
producz?unzﬁéc %roup ?hat.connumes the good. Likewise, demand for a mature
e oo ?n thséfuirggsi;ilgifeases in the demand for products which reguire

sioné g?:ﬁrzrgziﬁsztf ;aﬁ Sxpané, buf its memrbers cannot promote ts exparn-
o 05 growth It Tf ure industry can occcur only by chance or at the
Spen '1Lz e{ firms. argwth at the.eﬁpense of other firms is, morsover,
1 ficult fo achieve under the conditions of maturity. These conditicns
preclude the dncrease of market share through innovation, and conffge
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market share gains to those which can be won by price cuts, advertising, or
style changes.

While the development of the industry terminates in maturity if needs
and technolegy do not change in the industry's lifetime, negds and tech—
nalogy only remain constant during the life of the indusiry 1in the_stat1c
world of traditional economics. OQutside this world, the formation of
markets and their profitable expleoitation are normal oscurences, New pro-
ducts and technologies appear, and eccnomic development prevails.

With needs and technology changing, the viability of a product depend;
on whether its properties can be adapted to alterations in the economic
environment. Adapting the product to changes in the circumstances of its
consumpt1on entails a new cycle of development, while ?he failure to.do so
results in the product's demise. An  industry iz either developing or
declining, with maturity just an emp: irical pause in the industry's develop-
ment, or hetween its development and decline.

The Innovative Roles of New and Established Firms

New firms play, as Schumpeter argued, a critical role in the @eye?op—
ment of +he economy. While their innovative activities are significant,
they do not carry out all kinds of "new combinations.™ New f1rms ynder?ake
only those types of innovations which transform product inventions 1nFo
marketable commodities. The Schumpeterian conception of technical change 1is
toc abstract to take in the particularity of the roie of the newly faounded
concern. =€

~he industries built oy new companies are expanded by es tahlished ones.
They undertake the product and process improvements which diffuse T?W gﬁoos
throughout the economy. The major claims of Schumpeterian theory, that "new
combinations" are carried cut by new firms, but are impossible without the
profits that large enterprises earn, no longer appear contradictory w?en
innovation iz viewed concretely in terms of the stages that compr

industry development.

Not only is economic development furthered by both young and older
enterprises. It is alsc essential fo the success of b?tﬁ. Industry fo;z
mation opens up the economy o new firms, and sustains the growth of
established ones. If thers were no new, glowth industries for the firm to
diversify inte, its expansion would slow down when its original pToduct
1ine matured, “ﬁﬂ pass wholly cutside the firm's contral.  The expansion of
she firp would be possible, but firm growth strategies would not. Without
economic development, new firms could not become successt ful, and already
successful ones could not affect the pace of their expansion.

The Empirical Studies

nesearch into the innovaiive activities of small firms has focused on
the extent of +their innovative effort. Related empirical work has con-
centrated on measuring the small firm's contribution to innovati?n, 50 thaE
guestions 1ike the "research inteasity” of small fT?mS, and the size of
rheir dnventive "input™ and “output” have been the primary concern. LittTe
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attention has been paid to the distinctiveness of the small firm's role in
the dinnovation process, partly because this process has been viewed
abstractly as simply the commercialization of inventicn. Thus, while the

empirical Titerature on technical changs contains many studies of the innho-
vative activities of small firms, few of these studies examine the nature
S~

of these activities. Those which do support our argument for the importance
. N . N . -~
of new firms in industry formation.-’

Since technical change research has not been interested in the role of
new firms in industry development, very little empirical work has been done
that relates to the availability of finance +to nrew high technology
enterprises. Moreover, the work which has been done has not dealt with the
gquestion of whether the funds available- to these enterprises are sufficient
to further industry formation. While this issue remains to be investigated,
it 15 clear that the funds needed for entry during an industry's infancy
are much less than those required after the industry's establishment, when
researcn and development costs escalate, and product differentiation and
scale economy barriers are erected. It iz also clear that the commer-
cialization of many of the most significant nineteenth and early twentieth
century product inventions {e.g., the telegraph, telephone, and radio) was
financed out of the private fortunes of their inventcrs and promotors, and
the capita?l raisad through stock issues in companies they founded.

Financing a new high technology firm is easier today than it was in the
past. Stock exchanges are better organized and Jarger in number. Venture
capital institutions have sprung up since the Second World War, and govern-
ments have instituted various kinds of support programe for small firms.22
These factors have considerably lessened the finance preblems of new high
technoliegy concerns, though they still may have difficulty raising funds in
some countries and/or for some purposes. The governmen:t may have little
interest in the technology the firm is developing, or the technology's
development may require sums not normally channeled through existing ven-
ture capital instutitions.

The innovative effort of Jlarge firms, like that of small firms, has
been examined mainly in terms of its guantitative dimensions. Much is known
about the extent of innovation in large f*“ms, but very little about its
character, and sti11 less about the sp ific way it advances dindustry
congtruction., To determine the role of large Tirms in indusirial change, we
neea to know not whether they innovate, but the kinds of innovations they
undertake and, particularly, if they idnvest in infant industries. These
gquestions have not been systematically investigated, though we do know that
in many cases the Targe firms most likely to enter a new industry played no
part in its construction, or entered cn a small scale or Tate in its deve-
Topment.

sh cable telegraph firms were among the last to recognize the
gl possibilities of Marconi's new radio telegraphy, and Beird's
ion was received by the British radioc communications firms with the
same indifference as the telegraph concerns had shown towards Marconi's
radio.23 Western Union did not pioneer the telephone, though the company
had already begun research on the telephone, and held significant patents
on related devices, when it was offered the patent rights to Bell's
invantion.24 companies spscializing in the production of electromechanical
slculators were sioW in introducing electronic calculators and haver
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+.25 The established transportation equip-

invested much in their developmen
ment manufacturers of the nineteenth century did not build the automobile
nies, while some of the first

industry,25 and the major American valve compai

to manufacture and research the transistor, Timited their involvement in
the industry, and were not the leading forces hehind its growth.27 IBM
entered the personal computer market after its establishment, and the large
farm equipment  and auytomotive companies waited until others had
demonstrated the profitability of recreaticnal vehicles before beginning

their production.28

While the cases cited above do not demonstrate the reluctance of large
firms to exploit product pionerring oppertunities, they do suggest the
fruitfulness of further research_on the roie of Jarge firms in industry

LU
Perhaps through this research the as yet unsettied question of

development.
in the innovation process

the relative importance of large and small firms
can be decided.

Notes

Tror the history of the radio see Schubert (1971), and for the evenis
1sading up to the invention of the transistor see Morton {1871).

2Majumdar (1982} discusses the case of the calculator, and other instances
of the positioning of new goods in market niches are presented in Utterback

(1877).

3+ve commercialization of Morse's telegraph invention was considered such a
speculative venture that Morse and his backers had difficulty raising even
small amounts of finance, and while the Postmaster General of the United
States urged the government to purchase the patent rights to the invention,
he doubted that telegraph revenuss could be made to cover costs under any
feasible rate structure ({Thompscon, 1947). Western Unicn apparently thought
Rell's telephone invention was not worth the price ($5100,000) he was asking
for its patent rights (Brock, 1981). When the television first appeared in
England, few besides its inventor (Baird) believed it had any entertainment
value (Sturmey, 1958), and the computer wWas initially viewed, by hoth the
business press and the leading rabulating equipment manufacturers
(including IBM) as unmarketable {Brock, 1975).

dygice commuricatior over the telephone was initially limited to the
distancs of twenty miles, and one of its most important original usages was
communicating messages which the telegraph transmitted over long distances
(Brock, 1981)}. The radio js not now primarily used for maritime com-
munication, and the electronic calculator found 4ts economic home in the
pockets of consumers, not in the offices of firms.

S5this is emphasized by Schumpeter in Schumpeter (1961} and by Keynes in
Chapter 12 of Keynes {1954). Their conception of the entrepreneur is con-
sistent with recen:t studies of entreprensurial motivation which indicate
that the entrepreneur 1is more interested in achievement than in financial
gain or even power. For a review of the results of these studies s3ee

Rothwell and Zegveld (1982).
5In the early years of the automokile's developmeni, electric, gasoline,

and steam cars were produced, each in a variety of different forms and many

+5 customer order. Ses Abasrnathy (1878, p. 10}.

f
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TThe 1mpottanc§ of the feedback of users to the development of the prod

is emphasized in the product life cycle model of internatiéna‘ :L“dpra ot
in particular, Vernon (1966). | frece. ses
€1n the.pas., the capital needed to finance the entrance of a newly formed
enterpiase into an emerging industry has come from the governmenly %r th

form of contracts or grants, or from the personal contacts or wea1+k o% tg:
fgunQers.of ?he firm. More recently, venture capital institutions Qave ré»
v1$eurth?s f1pance. The issue of the availability of finance to high +p h-
nology firms is discussed further in the last section. l 19 R

gM - .

1PZEZLF3' yi?e F:rgt fiucei;sfu1 ehtrants into the electronic components
1GUs~ e spinoffs rom it sk . . |

(1571). ts established enterprises. See Tilton

10

f?ifnathy argues that product performance was the most important com-
petitive variabTe 1n‘the eariy years of the automobile industry. For other
gxamp]e§ of the importance of technological competition i infant
industries see Phillips (1871}, Porter (1980), and TiTten (19715. )

The nots £ o4 :
tion of the dominant design iz the centra’l
. concept of A '
work on the product life cycle. See Abernathy {1378). bernathy’s

12 ; : :
belzzerwiﬁzriiif tbe automobile industry nicely illustrates this relation
i etermination of the utility and price of the
> : on good. In the
:z;o 1ndﬂftry, the Fstaou1shment cf a dominant design, the Model T, allowed
. in fact, entailed, the demarcation of a specific market for the pro-

L. : pGpL. pu P t t §a ners cou d
’ ’
dUC the ura y atio a d a rticular ice, one ha

.
:3Prodgct universalization and specialization receive extensive %reatment
in L§v1ne (1281}, and the perfection of the dominant design is alsgﬁss;éeT
detail by Abernathy (1278). The latter also provides mubh of tée a1
for the follewing discussion of process innovation. metertal

14y . 1 1

‘e :néiziToo:Qer s model of technical change, innovation dn the {ndustry

ingo s, n the growth ?f sales, which is given and supposedly unaffected by
vation, even though the evidence Schmookler presents dogs not clearly

support this view. See Schmookler (T1966).

5Historical ‘fchors also have a beasring on the feasibility of entm
:hr?ugﬁ .igqu131t1on. An Oﬁgahized stock market s necessary, as is Ehé
tgp;ii;22:1ty of a young'firm §1ow7y g;owing into a large one. This route
es5 was more practical in the nineteenth century when firm size was
??z?raz>y %ﬁalﬁer than jt ig today. As soon az established firms hav; suft
5 5::; reao?rFes to §1ver51fy_xﬂto growing industries, the pace of deve-
pment escalates, and smail firms have not the time to grow large th Fi
accumilating capital out of their profits. orem e

T8g

ee Utrterbac! i nadi : .

in and g% i+s;1;1?79;- In p-iuucer goods industries, where price reduction
t increases the utility of ihe product ; :

; . - uct, process

is also an effective route of entry. PP innovation

lhe OWer Cco5t and g egte necesstt [a] ation to t] & eW ehtrant
I3 y, inhov
15 emphaS'lZEd h K e1 {IgJJ:)-
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formulations of the product 1ife cycle model, innovation <on-
tinues in maturity, though the spnovations undertaken are only minoi- impro-
vements in the product and its production process. The maturation of the
industry does not mean the end of its development, as it does irn this
paper, but the end of any major changes in the industry's product and tech-
niquez of production. See Abernathy (1978) and Utterback (1879).

181n some

18This i3 brought ecut in Levine {15871).

the new firm either plays an aill important
or no role at all. The first view of the
is found in Schumpeter (1961) and

207 the Schumpeterian theory,
role in the imhovation process,
innovative contributions of the new firm
the second in Schumpeter (1875].

Zig5ee Freeman, Clark, and Soete (1982}, Rothwel] and Zegveld {1982) and
Tilton {1871). Porter (1980) also claims that new firms have played an
important role in industry formation, and cites cases where this was true.

in different countries and the

22rgr the availability of venture capital
te the growth of small busi-

effectiveness of government efforts to prome
nesses see Rothwell and Zegveid {1882).

23gee Sturmey {(1958).
24gge Brock (1981).
28502 Majumdar (1882).
26gee Abernathy (1878).

2T5ee Tilton (1971).

28gge Porter {1980). This work alse coptains other examples of the failure
of large firms to seize product pioneering opportunities.
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