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1. Introduction

The Maastricht, NAFTA and Pacific Rim Agreements have (for better or worse)
propelled most of theworld’ s economiesinto the brave new order of globalization. The
three critical characteristics of the international system that has emerged, and whose
impacts become more far ranging on an almost daily basis, arefirst: freetrade in goods;
second, international mobility of workers and financial capital, and third, the capability
derived from information technology (IT) and the spread of networking which makesit
feasible to locate production facilities virtually anywhere in the world without
compromising centralized control of production processes. A littlerecognized aspect of
globalizationisthat it providesabasisfor reviving both the concept of entrepreneurship
and inquiry into itsrole as the driving force for economic growth.

The Schumpeterian concept of entrepreneurship hassubstantially been rendered
obsolete by the maximizing models which have come into vogue. Even though the
capitalist economies of the West, the UK and the U.S. are dominated by “high tech”
megacorps whose production functions have been uniquely capable of generating
increasing returns, there are also many new firms, often small and independent, but
sometimes satellites of larger multinationals, have shown themselves able to achieve
increasing returns to scale which, in the erabefore information technol ogy methods of
production, were accessible only to larger firms.

Their improving success rate is attributable principally to the dynamics of
technical change which derives from the application of information theory. The
extensivetransfer of thispower intellectual tool, invented at Bell Labsasageneralization
for computing the maximum capacity for transmitting error free information of a
communications system (Shannon, Claude, “ Mathematical Theory of
Communications,” Bell System Technical Journal, July 1948) hasdevel opedinto models
capabl e of broad generalization. Thesehaverevol utionized the natureand opportunities
for entrepreneurship in production activities and places far removed from the U.S.
telephoneindustry. Computersarethe most dramatic technol ogical change experienced
by advanced economies since the advent of steam power. The implication is that the
opportunities created by the information age extend the possibilities for improving
investment/proceedsand employment/proceedsratiosinfirmswhich arebothrel atively
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new, small and service oriented.

While economists have recently directed considerable effort into exploring the
so-called “black box” of technical change (Rosenberg 1992, 1994), and its relationship
to changes in the size and organization of business firms, they have directed
surprisingly little inquiry into the entrepreneurial financing which is also an essential
input into both innovation and the process of diffusing new technologies. This focus
does not accommodate the changesthat have taken placein financial systemsover the
last two decades, which are major. The scale and success of innovative financial
instruments characterized by ahigh degreeof liquidity without * trading of f” market rates
of interest, impliesthetendency toward greater credit availability and (in the absence of
countervailing measure of monetary restraint by central banks) lower interest rates. In
combination, therefore, technical and financial innovation, both of which are strongly
tiedto I T, have become driving forces for entrepreneurship and global integration in
much the same way as Schumpeter perceived of innovation and its diffusion as the
handmaiden of economic development.

2. Entrepreneurship RidesAgain

While the term “entrepreneur” was introduced into the language of English political
economy by John Stuart Mill (1848), analytical recognition of the kind of pioneering
innovative activities associated with entrepreneurship, along with the concept of
innovation and the personaof the*innovator”, was not introduced into the economists’
lexicon until the 20" century by Joseph Schumpeter (1939, 1951). But its relevance in
sparking interest among economists was countered by the rise of the large industrial
corporation, which channeled resources into development rather than invention. The
advent of the megacorp obscured Schumpeterian themes, so that the role of the
entrepreneur has been neglected in recent analysis. It also de-coupled the
Schumpeterian theme of theinseparablelink between the process of innovationand the
necessity for financing its diffusion.

Entrepreneurial opportunity to profit from technical innovations, as Adam Smith
recognized as far back as 1776, depends on the extent of the market to be served. Smith
attributed the increased productivity deriving from division of labor to three
circumstances: first, there is the increase in the dexterity of particular workers who
become specialistsin particul ar tasks; second, thereisthegreater efficiency that derives
because division of labor eliminates the need to pass from one species of work to
another; finally, division of labor promotes the invention of machines which abridge
labor and “enable one man to do the work of many” (Smith 1937, p. 175).

Charles Babbage (1791-1871), who has only recently been credited as the
“pioneer of the computer (Herbert Hax, et. a., 1992) took note of a further important
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advantagetoderivefromdivision of labor. Specificaly, division of |abor freesemployers
from the necessity of paying their work-people wages that correspond to the market
value of the highest skill level required for thework to which they are assigned. Further,
as Babbage put it, “the master manufacturer, by dividing the work to be executed . . .
can purchase exactly that precise quantity [of labor] which is necessary for each
process’ (p. 175-6). The more extensivean employer’ soperation reflectsthedivision of
labor, the greater the reduction in the time required for awork-person to learn atask, so
that his employment generates a profit for his employer. Thus, Babbage's account of
division of labor is considerably richer than Smith’s, notwithstanding the fact that it
proceeds in terms of Smith’s pin factory example (which Smith himself borrowed),
because it recognizes that technological improvements are connected to the product
demands and prices, and views technological innovation as an endogenous response
to product demands and the prices of factor inputs. He recognizes the necessity to
achieve cost reductions through improvements in machinery and/or factory
reorganizations (Babbage Economy of Machinery and Manufacturers, 1963 edition, p.
233).

Babbage also recognizes that in order to carry out the principle of division of
labor (p. 169) it is usually necessary to utilize specifically designed tools for his
specialized needs, possibly for use in a new production facility. He even included a
chapter which addressed the problemsinvolved in cal cul ating the cost of new machines
(“Inquiries Previousto Commencing Any Manufacturing”, Chapter 35). Specifically, he
writes “It can never be too strongly impressed upon the minds of those who are
devising new machines, that to make the most perfect drawings of every part . .. of the
mechanismto be contrived, [will make] it possibleto construct the whole machine upon
paper” (p. 261).

Babbage also had remarkable foresight that “the art of making machinery” will
necessarily involve testing; i.e., the construction of a prototype which might prove
unsuccessful or whose operation isinsufficiently conclusive so asto cause the project
to begiven up. Evenif the new technology is successful in principle, the prospectsfor
its commercia profitability are likely to be uncertain in consequence of ongoing
technical improvements “by which the same operations can be executed either more
quickly or better . . .” (p. 285), so that older machinery becomes commercially obsolete
long beforeitisworn out. Neverthel ess, despite the formidable uncertaintiesrelating to
the discovery process, the ability of a country to contrive new machinery and of those
skilled at executing its design and production may well ensure a country (e.g. Britain)
a comparative advantage in manufacturing machinery. Babbage's specific
recommendation for freedom to export new technology is offered along with the further
observation that it is needful for English manufacturers to be additionally attentive to
achieving organizational changescompatiblewith large scale manufacturing enterprises



4 Entrepreneurship, Technical and Financial Innovation in a Global Economy

which are able to achieve the economies inherent in large scale production. The
intellectual legacy that antedates Schumpeter’ s writing thus enlightens usto thisvery
day about the nature of entrepreneurship and itsrole in the global economy.

Schumpeter’s intellectual forbears anticipated not only the necessity for the
presence of uniquely talented individuals to serve asthe principle agent for embarking
upon an uncharted course of change, generally in anticipation of financial gain, but also
the uncertainty inherent in learning about differentials in the prices of yet to be
purchased inputs to fabricate yet to be produced outputs for buyers yet unknown.
Thus, entrepreneurship is meaningfully interpreted as the explanation of attractive
opportunities by resource owners who are without knowledge about the behavior of
competitorsin responses to continuous flows of market information.

3. Entrepreneur ship asArbitrage

Thereisalong tradition in Austrian economics that associates entrepreneurship with
the activities of profiting from price differentials. Specifically, Ludwig von Mises
perceived of adecision-maker who isa*“pure entrepreneur” in the sensethat hisentire
role rel atesto his astutenessin identifying opportunities not previously recognized by
himself or others (Mises Human Action, pp. 253-54.)! The Mises interpretation of
entrepreneurship within the context of competitive rivalry and its relationship to profit
isthusin the nature of an arbitrage activity (Kirzner 1973, p.85). Theentrepreneur isthe
first to identify the existence or anticipation of a price discrepancy between a
consumption good and the corresponding prices of the factor inputs that are
technologically required in its production. This view reflects the Austrian conception
of production asthe processof “transforming” higher order goods (capital in particular)
into “near goods” whose utilities stand closer to the consumer. The unique feature of
the arbitrage activity is that the “entrepreneur who judges the future prices of the
products more correctly than others do, buys some or all of the factor(s) of production
at priceswhich seem from the point of view of the future state of the market aretoo low”
(Mises, Ibid. 257-4). Entrepreneurial actionsarethusinherently speculativeinthesense
that they act on their perceptions that opportunities exist which have as yet not been
exploited by others. Morespecifically, theMisesview of entrepreneurship envisionsthe
rivalry of business men engaged in a competitive process. Indeed, the notion of
competition as a market process as distinct from competition as a market “state”
(characterized by large number of buyers and sellers of a homogenous good ) has
become a key distinction between the modern Austrian and neoclassical interpretation
of the nature and role of markets.

The profits enjoyed by Schumpeter’ sinnovator cometo him by virtue of a“new
combination” which creates a differential between the revenues he is able to generate
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by recognizing opportunities which others fail to identify. For Schumpeter (1934) the
entrepreneur strides onto the stage as the prime mover in the process of competitive
rivalry (and economic development) through his innovative activity. The types of
creative and imaginative activities Schumpeter specifically identifies include the
introduction of a new good (or improvement in the quality of existing goods),
introduction a new method of production, the opening of anew market, in particular, a
new export market, identification of anew raw material or a source of

supply, and/or the creation of anew typeof industrial organization, particularly of those
business forms that confer monopoly power.

Schumpeter’s entrepreneur is thus a distinct personality type whose vitality
directs his energies to ferreting out and exploiting opportunities for profit long in
advance of general business awareness that such opportunitiesmight evenexist. Heis
not an inventor nor a capitalist risk-bearer who lends funds. Rather, heisanindividual
who has a unique talent for acquiring information and who has the soundness of
judgment to engage in decision-making about all ocating resourcesinto new projects or
assets which others undervalue. The variables on which he acts are not merely
unknown, but exist only within the imaginations of individuals uniquely capable of
bringing their judgmentsto bear on“News’ that hasnot yet crystallized into knowledge.
The Schumpeterian view of entrepreneurship as the successful marshaling of newly
available information thus has much in common with the notion of “imagination” asthe
well-spring for human action. Both J.M. Keynes's (1936) and George Schackle's
descriptions (1969,1972) clearly lead away from the simplistic neoclassical view that
decision-making isessentially amatter of making marginal calculationsrelatingto given
production functions on the basis of the readily available information provided by the
pricesystem. Despite contemporary emphasison optimization analysis, thisperspective
relates only to the “ solution” of well defined problems. It clearly isirrelevant in aglobal
marketplace in which successful entrepreneurship cannot simply be envisioned as
mai ntaining the efficiency of an ongoing process.

All of theknowledge generated by the past cannot afford abasisfor generalizing
how the strategy of entrepreneurship will or ought to proceed. Because there are no
givens (or at least very few) in scenarios yet to be encountered, no algorithm can
capture precisely what the content or scope of entrepreneurial activity might be. Baumol
(1968) wasthus very likely correct in his observation, offered long before the thinking
of economists was dominated by the globalization of business, that entrepreneurship
is not an activity which lendsitself readily to aformal model of entrepreneurial strategy
with respect to whatever components of production functions and/or input setsare not
yet specified®> What we can say with assurance is that opportunities for
entrepreneurship are liberated from the constraints of the past by major scientific
breakthroughsthat facilitate increasing returns. Empirical evidence showsthat asimple
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one-to-one correspondence between sets of input and outputs (Nerlove 1967) typically
does not exist. There is thus an essential relationship between the activity of
entrepreneurship and the discovery and realization of increasing returns.

4. Entrepreneur ship and Increasing Returns

Contemporary insight into the nature and significance of increasing return derivesfrom
the work of Allyn Young (1938), who was the first to anticipate the linkage between
increasing return and economic growth that became the center-piece of the growth
theory developed by Nicholas Kaldor, who was Y oung's student at LSE. Kaldor not
only appreciated that increasing returnsareclosely linked to technical progress, but also
linked to the construction of larger sized plants.

In practice, by the mid-1920s, large segments of American industry had become
characterized by the dominance of a few large firms (Chandler 1990, p.2). This
institutional fact tended to marginalizetheinterest of economistsin Schumpeterian style
entrepreneurship. As has also been extensively documented (Chandler 1990, Arrow
1983), largefirms have tended to concentrate their investments on the devel opment and
diffusion of existing technologies rather than on research and invention. Even though
small firms tend to have advantages in experimentation in the early stages in the
development of new technology, the evidence suggeststhat larger firmswerebetter able
to achieveinternal economies. They werebetter than small firmsat effectively spreading
their fixed costs over alarger volume of output to achieve lower unit costs. Even more
important, their type of production organization at the plant level during the 1950s-1960s
facilitated a“ speed-up” intheflow of work (Chandler 1977, Chapter 8). Theideal became
a continuous flow assembly line which turned out huge quantities of identical units.

Something akin to the sectoral changes envision by Schumpeter has become a
reality during the several decades between 1950-1980 in theindustrial structures of the
U.S, the UK and, to alesser extent, in other advanced industrial economies in West
Europe. The advent of cheap micro-electronics and the more expensive energy and
material requirements of mass production have significantly transformed the “Factory
of the Future” (Economist, May 30, 1978). Theideal firmisnow aninformation intensive
productive organization which links design, management, production, quality control
and marketing into an integrated system. Firms so organized are extremely flexible in
changing their mix of products and services, and are ableto achieveincreasing returns
because they are able to transmit huge quantities of information world wide.
Accordingly, computer based capital equipment now accounts for close to half of all
new fixed investment in plant and equipment (Sichel 1997). These have enhanced the
capability of economiesin which firms are availing themselves of new technologies to
adjust to the increasing requirement implicit in an open economy to produce tradable
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outputs whose quality and cost can compete with suppliers at home and abroad, in
addition to the non-tradable items of domestic consumption. These requirements have
been accompani ed by new concernsabout efficiency inthe use of energy conservation
and reductions in pollution externalities. These concerns have been coupled with the
often sad experience that on numerous occasi ons, despite pioneering work ininventing
new technol ogies products or components by the U.S. and the UK, Japanesefirms, for
reasons well documented elsewhere (Mansfield 1988), have often become the first to
achieve commercial success, such asthe application of transistor technology to radios
and color television receivers. Similarly, the output of products requiring the
coordination of different technologies, such as copiers, FAX machines, personal
computer printers, and floppy disk drives are the foundation, along with compact
automobiles and electronics, for Japan’s export success.

In combination, theseinformation and communication deviceshavesignificantly
compromised both the Fordist tradition of large scale production technology and the
viahility of thetraditional megacorp and the concentrated industry. Thereisalso greater
behavioral diversity among firms within industries with respect to pricing. Thus,
evolutionary processes are generating awide variety of dynamic pathsamong different
firms and industries.

5. Entrepreneurship and Finance

It isthe essence of entrepreneurship not only to identify how to significantly reducethe
average cost per unit of output, but also to identify the kind of capital investment that
is required to achieve the increasing returns to scale that are implicit in technological
progress. An entrepreneur may be able to finance himself or rely on alender instead of
relying on the surplus realized from the differences in the purchase and sale of the
resources he acquires. The notion that is the function of the credit market to enable
individuals (or firms) to shift purchasing power forward or backward in time, thereby
altering the timing of consumption and/or production streams from the time pattern of
(discounted) earnings, derives from the work of Irving Fisher (1930). This temporal
transfer function of capital markets has become as central to understanding the nature
of entrepreneurship asitisfor establishing theterms on which such transferstake place
in the capital market.

Successful entrepreneurship rests not only on innovation in the sense of
technical feasibility coupled with a demand for the utility which future consumers
anticipate enjoying from new products, but also access to funds to finance the
undertaking. Itisrelevant to notethat research rel ating to technol ogical innovation and
entrepreneurship has largely concentrated on technical innovation and economic
demand (Rosenberg 1992, 1994), whileinquiry into therol e of accessto finance hasbeen
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relatively neglected except for studiesrelating to the allocation of funds between basic
research vs. development (R and D).

This limitation goesto the heart of two related questions: are companies able to
fund their technically innovative business units and, relatedly, are capital markets
efficient in transferring funds to sectors exhibiting high prospects for creating and
diffusing new technol ogies? These questions have becomeincreasingly important since
the 1970s during which, as clearly noted, there has been aresurgencein theimportance
of smaller firms who account for some 40% of important innovations (Rothwell and
Zegveld, 1985), which have also significantly expanded employment in the small
business sector. In turn, these developments have expanded their requirements for
external financing.

It iswell known that the sources of finance are likely to be quite different over
thelifecycleof innovation and the process of product devel opment. Apart fromtheself-
financing supplied by inventors, often supplemented by family and friends, universities
increasingly facilitatethe early stages of entrepreneurship by providing facilitiesaspart
of ongoing employment. However, commercialization requires venture capital whichis
extraordinarily difficult to come by2 Venture capitalists use funds from traditional
financial institutions, and arein thissense suppliersof financial intermediation services,
along with specialized skillsin “steering” firms working with new technology, rather
than financiers per se.* Venture capitalization often involves the input of skills in
organizing, managing and devel oping new marketing strategieswith aview to deriving
profits from capital gains of dis-investment. As yet, a professional venture capital
industry barely exists outside of California, New Y ork, and Massachusetts, where it is
focused quite narrowly on semi-conductors and medical technology that has strong
university relatedness?®
Start-up finance is generally even less available in Europe than in the U.S. However,
public funds often supply venture capital, which reflects the rather different mentality
of European governmentsvisavis the U.S. to becomeinvolved in business activities.

Thereisasubstantial differenceintheextent towhichindustrial firmsin different
countries need to rely on long term capital markets to obtain financing (Rybszynki,
1974). Between 40 and 50 percent of firmsin theU.S. and UK relied on long term capital
markets between 1960-1071 as compared with 25-40 percent in European countries and
fewer than 20 percent in Japan. Thisis no doubt areflection of the extent to which their
respective stock markets put apremium on the short termresultsof firms’ performances.
Frms in countries which provide sufficient long term financing through investment
banking have been able to gain advantages in global competition. Much of Japan’s
industrial expansion reflectsitsabundant supply of low cost financing and loyal capital.
Analogously, the involvement of West German investment bankers has been a
significant factor initsindustrial successwhen compared, say, to the UK (Rothwell and
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Zegveld, 1985). That is, differencesin institutional factors among countries may better
explain inter-country differencesin innovative activity and consequently growth, than
do such economic variables as cost of labor and firm size. This institutional
characteristic notwithstanding, it seems that Europe lags the U.S. and Japan in
producing firms that are based on the information technol ogies which are necessary to
the promotion of job creation and successful competition in international markets.

6. Innovation in Financial Instruments

The process of technological innovation has also encouraged substantial innovation
in the process of financial innovation. Once again, it is relevant to distinguish, in the
Schumpeterian sense, between processand product innovations. Thus, electronic funds
transfers are a process innovation, whereas money market mutual funds is a product
innovation in the sense that it is a new financial instrument. Generally, however, the
wide-spread computeri zation of thefinancial sector (e.g., cash management instruments
which permit complete integration with current accounts, mutual fund shares, time
deposits, etc.) have rendered new processes and new financial instruments to be
virtually inseparable. The globalization of financial markets is accelerating financial
innovation in al its forms, especialy in light of the fact that new instruments are
generaly not legally protected (with the exception of the cash management account
[CMA] patented by Merrill Lynch in 1977).

The pace, not unexpectedly, in the development of electronic money and
payment cards has accelerated most drastically intheU.S., the UK and Canada. France,
Italy and Japan are not far behind, having accel erated their reliance on suchinstruments
since the 1970s. Surprisingly, given their level of technological advance, Germany and
Switzerland havelaggedinthefield of financial innovation, whichisattributable partly
tothepracticeof “universal” banking and the control by the Bundesbank over financial
institutions.

The main impact of new financial instruments has been to reduce the trade-off
between liquidity and market returns, which is a combination that J. M. Keynes could
hardly have envisioned in 1936, anymorethan he could have anticipated atransition to
the Euro as the common currency of Europe.® New computer hardware and softwareis
reflected not only in the internationalization of markets, but also in “around the clock”
trading of financial assets. Clearly the advent of information technol ogy has given new
relevance both to Schumpeterian views of technological innovation and the modern
Austrian interpretation of entrepreneurship as arbitrage.

7. Concluding Thoughts
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The pressure for change and deregulation in financial markets reflects the spread of
entrepreneurial attitudesinto the financial markets. The pressurefor changein financial
markets has caused governmentsin all countriesto re-examine the present relevance of
traditional constraints on the functioning of financial institutions and markets. The
transition to the Euro as the common currency of Europeisaprimeexample. Apart from
the impulse of political unity which may derive from a single currency, the plan for
European unity is to create a production capability and a goods market that is as
formidable as that of Continental America.

One can only infer that these macroeconomic developments reflect the
entrepreneurship driven microcosms that underlie them. Theirsisvery much aworld of
uncertainty in which entrepreneurs seek out opportunities for profitableventures. The
market isno longer an institution which accomplishes a static allocation of resources.
Rather, it is amechanism for the discovery of new methods of producing new products
to satisfy new wants. It does not seem an overstatement to say that the unique
combination of politicsand technol ogy that spawned the deregulation and privatization
of the Reagan-Thatcher era have overtaken Europe and much of therest of theworldto
create, for better or worse, the present integrated global order.

Notes

1. Mises refers to the “imaginary figure” of the “pure entrepreneur” as a
“methodol ogical makeshift”.

2. ltis, of course, alsothecasethat entrepreneurship“visions” havea“feedback” role
in determining the research agenda of science (Rosenberg, pp. 19-23).

3. An OECD study (1985) established that in excess of seventy percent of hi tech
venture capital applicationswererejected. It hasfurther beeninferred that only two
out of ten business ventures based on new technology became viable businesses
(Dizard 1982, Goulltier, 1982).

4. Leading companies in the U.S. are Merrill Lynch Venture Partners, Fidelity
Technology Fund, twentieth Century Ultra Alliance Technology Fund, and
Constellation Growth Trend. In the U.S. there are also numerous small business
investment corporations (SBICs) licensed and regulated by the U.S. government,
and subsidiaries of large corporations (General Electric, Xerox, 3M, Exxon and
Olivetti) who have organized subsidiaries to promote internal markets in capital
technology and skills to support high technology. They also provide some
financing to outside projectsthat are relevant to their own technological projects.

5. It isrelevant to note that other large university cities, in particular Chicago and
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Philadelphia, have not devel oped a significant venture capital industry.

6. Baumol also reminds us that Thorstein Veblein's critique (1919, pp73-4) of the
notion of the economic man as*“alightning calculator of pleasuresand pains’ who
“oscillates under theimpulse of stimuli” but “isnot aprime mover” has essentially
the same bloodless persona as the entrepreneur.

7. Keyneswas short sighted in his neglect of the future role of technical changesin
production.
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