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NON-TECHNICAL SUMMARY

The most visible and pressing economic problem in Germany, as throughout
Europe, 1s unemployment. An unemployment rate of nearly 11% in 1894 for
the European Union suggests the urgency of policies teading to the generation
of new employment. But unemployment is not the only problem. Two
additional probiems are a lack of innovative activity and a deterioration ot
international competitiveness. The purpose of this paper is to show how these
three problems are interrefated and to suggest policies that could be pursued
to alleviate these problems,

Among the most cited sources of evidence tor the existence of a German
innovation crisis 1s the declining share of patent and R&D activity vis-a-vis
Japan and the Uniled States. But a more carefu} inspaction reveals that the
relative technological advantage of German companies in the mndustries in
which Germany has tradilionally had comparative advamntages, such as
chemicals, specialized machine tools, and automobiles, has not greatly
deteriorated over the past decade.

The innovation challenge in Germany and the rest of Europe does not seam to
exist in the industnes in which Europe has traditionally held comparative
advantages. Rather, the mnovation challenge confronting Europe ssems to lie
in newly emerging industries such as computers, felecommunications, and
biotechnology. It is the nability of European firms to innovate and paricipate in
these new industries that is underlying the real innovation cnsis in Europe.

The problem in the more traditional industries may have less to do with an
nnovation crisis and more to do with what is called a Standortkrise, or location
¢nisis, High wages and other cosis of production dictate that production be
shifted out of high-cost locations and into lower-cost locations. Because
production processes In traditional industries tend to become relatively
standardized, they can be duplicated at much lower costs in other countries.
The continued transfer of production facilities out of Garmany into lower-cost
countries, through forengn direct investment, along with corporate restructuring,
have left large numbers ot displaced workers unfikely to be re-employed, even
once the economic recovery has taken hold.

in other words, substituting technology and organizational innovations for
labour has resulted in substantial productivity gains in traditional German
industries. This has had a positive impact on firm efficiency. But, at the same
time, it places downward pressure on the number of jobs available in these



traditional industnes. How and under what conditions can these displaced
workers, as well as new entrants, be absorbed inte productive activity in the
same Standort?

The answer suggested in this paper s through shifting econocmic activity out ot
traditional industries and into newly emerging industries, As industries mature,
it becomes less costly to duplicate their production processes and apply them
in a less costly location. Even so-called high<technology industries - can
become increasingly based upon intormation (which can be communicated
almost cosllessly across geographic space) and less based on tacit knowledge
{which dictates proximity for transmission) as they mature. In contrast, newer
industnes have a higher component of tacit knowledge, and thus are less
vuinerable to competition trom lower production cost locations.

However, there are a number ot bamers to shifting economic activity out of
traditionat industries and info new mndustries. These barmers are generally
linked to a broad set ot institutions ranging from finance to labour market
policies. For example, a proclaimed virtue of the German banking system and
financial system in general 1s that by allowing bank ownership ot private
companies, the compames avoid the types of liquidity constraints more
commonly experienced by their counterparts in other coundries.

While this may be true, it is also a double-edged sword, because it tends to be
the large incumbent compamies (which are typically imbedded in the existing
traditional industrnies) that receive a generous flow of cash from the banks.
What has been overlooked is the difficulties that cutsiders and entreprensurs
with new and different ideas about doing something differently have n
procuring funding. At the same time, there have been only negligible venture
capital and informal capital markets developed to channel finance into projects
involving new and different technologies and industries.

The institutional structure (what some prefer to call the national system ot
innovation) of Germany seems to have been designed tor industnal stability
and the application of new technological knowledge only within the existing
technological trajectories. And yet, as the comparative advantages of the
nation increasingly become based on earlier stages ot the industry life cycle,
the underlying knowiedge conditions associated with tacit knowledge, such as
greater uncertamty, asymmetries, and costs of transaction, dictate not stability,
but rather mobility.

Germany had already had a comparative advantage in moderate-technology
and traditional industries durnng the last two decades. This meant that diffusing



technology along existing technological trajectories was sufficient to preserve
the international competitiveness of firms and ensure a rising standard of living
tor the domestic population. But a shift in the comparafive advantages of
Germany and other countries in Western Europe away trom such traditional
industries has left a void. The economic challenge conironting Germany at the
turn ot the century will be o shift its mdustry structure away trom mature
industries and products and towards newly emerging technologies and
industries.
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1 Introduction
Does Europe have an innovation problem? Even a casual glance at newspaper and

magazine headlines zlong with the pieas from venous economic mimistries supgests that not
only does Europe suffer from an innovation problem, but that this problem has reached a crisis
dimension." According to Newsweek, "With only a handful of exceptions, n nearly every
segment of the so-called information-technology industry, there 15 a rout underway. European
competetars are all but invisible."* In Germany, for example, the Inmovations-Rrise (innovation
crists) combines with the Standort-Krise (location ensis) and the drbeutsiosen- Krise

(unemployment crisis) to form a tnad of economic challenges for the 1990s.

it 13 argued in this paper that Europe's, and certainly Germany's innovation crisis of the
1990s 15 not a problem of innovation in the conventional sense. If one examunes most of
Germany's ieading firms i Germany's leading tndustnes -- Bayer in Chemicals or Volkswagen
i automobiles -- they remain, more or less, just as technologscally advanced and more or less
Just as competitive as ever. Rather, at the heart of Germany's innovation crisis is not the
problem of impiementing new technological knowledge i these industnes - automobiles,
chemcals and steel - m which Germany has traditionally been strong -- but rather in
mmplementing new technological knowiedge 1n ndustries that barely exist in Germany, but are
becomng an increasingly importast part of economic activity in the United States and Japan —

ndustries like biotechnology, software, robotics, and knowiedge-based services.

In the second section of this paper factors underlying the cause of the so-called
Innovanons-Krise {innovation cnisis) are explored. In the third section reasons trnggenng the

foss n international competitiveness of the lacation (Standor!) are examuned. How the

! See for example the iead story m the business section of Die Zeit, "Innovauen tn Deutschland: Den
beehibipen GroBunternchmen geht die Erfindungstust verloren: Zu wemg, zu fangsam, zu teuer,* 12 August,
1994, pp. 15-16.

* "L ost on the infobann? Europe I Lesing the Technology Business to U.S. and Japanese Firms,” Newsweek, 31
Qctober, 1994, pp. 40-45.



-5

mnovation cnsts and Standort problem are linked to increased unempioymeat 15 discussed in
the fourth section. In the final section policy recommendations are made. In particular, 1t 15
sugpested that a number of institutions, such as finance and the ease with which new firms can
be started and term:nated, as well as institutions influencing the mobility of labor, may need to
be modified away from promoting a more stable industry structure and towards facilitating a

more dynamse organtzation of industry.

2 The Innovation Crisis

2.1 Is There an Innovation Crisis?
Among the most cited sources of evidence for the existence of an Jnnovations-Krise is

the declimng share of patent and R&ED activity vis-2-wis Japan and the United States exhibited
by Europe m general, and Germany n particufar. But & more careful inspection reveals that the
relative technological advantage of German compames in the industries that Germany has
traditionally had a comparative advantage 1n, such as chenucals, specialized machine tools, and

automobiles, has not greatly deteniorated over the last decade.

The continued techrological leadership of German firms i these industries is evidenced
by their sound and profitable recovery out of the recession and rapid recovery m globai export
markets.” The companies n these ndustries have not exhibited a foss m either mnovative
capacity or the capacity to adopt wmnovations made abroad, at ieast within thew narrowly

defined industries.

‘The problem 1 these industnes may have less to do with an /nnovations-Krise and
more to do with a Standort-Krise, as reflected by the continued transfer of production facilities
out of Germany mto lower-cost countries, along with corporate restructuring, which kas left
large numbers of displaced workers uniikely to be re-hired, even once the econosuc recovery

has taken hold. That 15, substituting technology and organizational innovations for labor has

* “European Economies: Gloom o Boom," The Economisi, 24 December 1994, pp. 35-36.
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resuited in substantial productivity gains in these German ndustries, which has had a positive
mmpact on firm efficiency. But at the same tume 1t places downward pressure on the number of
Jobs available i these traditional industries, How ane under what conditions can these

displaced workers, as well as new entrants be absorbed into productive activity?

The mnovation challenge 1n Germany and the rest of Europe does not seem to exist in
the mdustries in which Europe has traditionally held a comparative advantage. Rather, the
mnovation challenge confronting Europe apparently lies i industnies where no country has had
the comparative advantage — new wndustries. For example, 2 recent cover story of Newswee is
devoted to, "Why Europe is Losing the Technology Race” * As the lead article of this 1ssue
points out, "The problems at Siemens are far from unique. They are, nstead, spread
throughout much of Europe's high-tech landscape, and in particular what the Germans like to
call "telmatik": the rapidly converging fields of computers, telecommunications and
televiston.. With only a handful of exceptions, m neariy every segment of the so-called
information-technology mdustry, there is a rout underway. European competitors are all but
invisible."

Similar sentiment can be found in Germany, where Der Spiegel, observed recently that,
*Globat structural change has had an impact on the German economy that oniy a short time
ago would have been umimaginable: Many of the preducts, such as automobiles, machinery,
chermcals and steef are no fonger competitive in global markets. And in the industries of the
Juture, like biotechnology and electromes, the German compames are barely participating. "
And the Wall Street Journal recently warned that m Germany, *If you look at the chip

industry, it's a disaster. And the computer industry has been for many years, Energy technology

* "Why Europe 15 Losing the Technology Race," Newsweek, 31 October 1994

* Der Spiegel, number 5, 1994, pp. 82-83. The oregmal text states, "Ber weltwerte Strukturwandel hat die
deutsche Wirtschaft mst emer Wucht getroffen, die noch vor kurzen: uavorstelibar schicn: Viele ihrer Produkte
wie Autos und Maschinen, Chemikalien und $tahl sind internationai meht mehr wetthewerbsfihig. Und in den
Zukunfisindustrien — der Bistechnik etwa oder der Elektronik -- sind die Deutschen nur wazureichend
vertreten.™



Figure 1:Market Share of Personzl Computers in Wesiern Europe {1994)
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as such is a disaster."® This echoes the concerns of one of Germany's teading politicians, Lothar
Spaeth, and the chairman of the McKinsey & Co. Germany, Herbert A. Henzler, whe argue m
their best-selling book, Can the Germans Still Be Saved?, that Germany's "preatest stractural
crsis i the postwar penod"” has been the resuit of "nussing the boat on cutung edge

technologies. "’

Figure 2: Microelectromc Patent Applications i the 1.5, and Europe
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There 1s considerable evidence supporting this concern for innovative activity 1n Europe
generally and Germany mn parhicular i high-technology and newly emerging industnies. For
example, Figure | shows that the market for personal computers in Western Europe 15
donunated by Amenican and Japanese compantes. Similarly, Figure 2 makes 1t clear that patent

applications in microelectronies have been growng much faster i the Umited States than in

® "Some Germans Fear They're Falling Behind in High-Tech Fields," The Hall Street Journal, 37 April, 1994,

El. In

Quoice from The IPall Street Journal, fhid.| p. 1.
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Europe. The same 15 trug for biotechnology (Figure 3} and medical technologies (Figure 4).

Figure 3: Biotechnology Patent Applications n the U.S. and Europe
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Fipure 4: Medical Technology Patent Applications 1 the U.5. and Europe
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2.2 Technological Paradigms and Innovative Activity

2.2.1 Technological Trajectories
Why has 1t proven to be so difficuit to shift economuc activity out of traditional

industnes and into newly emerging industnes? At least some isight is provided by the
literature identifying the role that specific technolopical paradigms play in shaping the nature of
mnnovative activity. This literature, which spans organizationat theory and business history,
suggests that firm behavior and organzations are shaped by the specific technological
environment 1n which firms are operating.® In particutar, this literature has generally identified
that firm behavior 1s closely linked to core firm competence. That 15, firms are organizations
with a specific set of competencies engaging 1n 2 bounded set of achvities. As Nelson and
Winter emphasize, firm core competencies typically have a tacet nature and are stored and
organized in the routines which guide decision-making,” The learning process through which
capabilities and routines are developed and shaped is to a large extent jocal and path

dependent.

The concept of technological paradigms links the technologieal environmest within
which the firm has operated to the core competence of that firm. Innovations that enhance the
existing capabilities and rontines are generally viewed as falling within the technological
paradigm of the core competence of the firm. By contrast, mnovattons that detract and destroy
the existing capabilities and routines of the firm are generally viewed as falling outside of the

boundarnies of the core competence of the firm.

Whether or rot any given firm adopts a sew technotogy will very much depend upon
whether that new technotogy falls within the core competence of the firm or outside of the
core technological competence. This is because the cost of adoption to the orgamzation 1s

considerably lower for competence enhancing innovations thar for competence destroymg

% Alfred Chandler, Scale and Scope fCampridge, Mass.: Harvard niversity Press, 1990).
? Richard R. Nelson znd Sidney G. Winter, 4n Evolutionary Theory of Economie Change (Cambridge, Mass.:
Harvard Usiversity Press, E9R2),
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innovations. Thus, 1t has been observed that, "Leadership 1n an old technologica paradigm may
be an cbstacle to a swift diffusion of the new one, especially owing to the interplay between
the constramnt posed by the capital stock to readjussment of produstive zctivities and the
behavioral trends i “old" companies which may embody different:al expertise and emjoy high

market shares in "old" technologes. "™

Archibugs and Pianta have analyzed patterns of patenting for specific industries over a
broad spectrum of countries and concluded that, even when considered over a iong penod of
ume, the technological capabilities of most countres remain remarkably spectalized.” That s,
most countries, especially smaller ones, tend to specialize 12 technrology i just several
mdustres. Within the technological paradigms associated with these industries new
technological developments apparently tend to diffuse fairly rapidly. However, there has been
littte tendency for countnes, imnciuding Germany and other European countries, to broaden their
technologcal bases, suggesting that diffssion across technological paradigms s considerably

more compiicated and costly.

2.2.2 Knowledge and Technology Transfer
Cohen and Levinthal argue that firms can influence their ability to adopt new

technologres by expanding the boundanes of core competence, or what they term absorptive
capacity.” While R&D s generaily considered to generate new technoiogical knowledge,
Cohen and Levinthal argue that it also serves a dual purpose -- to assimilate and exploit
existing knowledge, or to facilitate the adoption of existing technology. That is, econosmsts

have long observed that firms 1nvest 1n R&D in order to mternalize knowledge which 15

** Giovanni Dost, Keith Pavitt and Luc Socte, The Economics of Technical Change and International Trode
{New York: New York Usaversity Press, 1990, pp. 45-33),

"' Damele Archibugs and Mano Pianta, The Technological Specialization of Advanced Countries (Boston:
Kluwer Academc Publishers, 1992). )

2 Wesley M. Cohen and Dansel A. Levinthal, "Innovation and Learming: The Two Faces of R&D,” Economic
Journal, Volume 99, Number 3, September 1989, pp. 569-596.
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externad to the firm."” Cohen znd Levinthal simikarly argue that, "While R&D obvicusty
generates mnovations, 1t aiso develops the firm's ability 1o identify, assimilate, and expioit

knowiedge from the environment.”"

Cohen and Levinthat refer to the two faces of R&D, but there 1s perhaps also a thirg
face. The nature and direction of R&D activities undertaken, while serving to expand the
absorptive capabilities of the firm, may also contribute to defining the boundanes and
entrenching those boundanes of the firm's capabilities. Thus, Cohen and Levinthal make
explicit reference to the numerous studies identifying that many of the important innovations in
new dustries come from outside of the emerging mdustry. For example, most of the
computer industry's main mnnovations onginated with developments outside of the industry,
particuiarly in semuconductors.' Similar evidence has been found for the alummum mdustry. '
And an important study found that of the twenty-five major discoveries introduced into the
United States by DuPont, despite the company's reputation for pathbreaking research, fiffeen
origmnated from work done outside of the company.'” Why weren't these innovations pursued
by the firms creating the mitial technological knowledge? Presumably because their (restricted)
core competencies did not easily permit adopting new technologies beyond the boundanes of

the firm's technological paradigm.

It 15 the boundanes of a firm's core technological competence imposed by the
technological paradigm m which the firm has evolved that shape the ability of the firm to adopt
new technologies. Numerous anecdotes support the limits confronting a firm's ability to adopt

new technologies. For example, Kodak rejected the proposal by Chester Carlsson to produce a

% Kenneth I Arrow, "Economic Welfare and the Allocation of Resources for Invention,” in R.R. Nelsor ted.),
The Rate and Direction of Inveniive Aciivity (Princeton: Princeton University Press, 1962, pp. 609-626).

* Colien and Levinthat, 1989, p. 569.

* Gerald W. Brock, The 1.5, Compuier industry (Camuridge, Mass.: Harvard Universiy Press, 1975),

1634 1. Peck, "Inventions 1n the Postwar American Alsnunuam Industry,” in Richard R, Neifson (ed.), The Raie
and Direction of Inventive Activity (Princetoss; Prineetor Unsversity Press, 1962).

¥ Wistiard F. Mueller, “The Qrigms of the Basic Inventions Underlying DuPont's Major Product and Process
Innevations, 1920-1950 in Richard R. Nelson ted.), e Rate and Direction of Inventive sctivity (Princeton:
Princeton Umiversity Press, 1962, pp. 323-346).
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(new) copy machine on the grounds that the new copy machine was not likely to earn very
much money. And in any case, Kodak was not in the line of business of making copy machines,
but rather photographic equipment. This rejection led Carlsson to start 2 new firm to produce
copy machines, Xerox. ' It 15 perhaps no small irony that this same entreprenenrial startup,
Xerox, decaces later turned down a proposal from Steven Jobs to produce and market a
personal computer, because it was not thought that a personal computer would sell, and in any
case, Xerox was in a different line of bustness - copy machines. Afier seventeen other
companes turned down Jobs for virtually identical reasons, mciuding IBM and Hewlett

Packard, Jobs resorted to starting his own company, Apple Computer.””

And when Ted Hoff approached IBM and DEC with his new microprocessor in the late
1960s, “IBM and DEC decided there was no market, They could not imagine why anyone
would need or want a small computer; if peopie wanted to use a computer, they could hook
into time-sharing systems.** 1t was Hoff's microprocessor, which has been described as a
computer on a chip, m that 1t has a central processing nit (CPU), 1s programmable, and could
readily be connected 1o memory chips and inpui-cutput devices, that was finaily adopted by the

fledgling start-up Intel, and led to 1ts enormous ascent.™

The innavation chalienge confronting Europe resembles those confronting IBM. It is
often overlooked that IBM has never lost 1ts technofogical supenionty 1 its core product — the
manframe computer. Rather, the prolonged crisis at TBM is attributed to the company's
mability to extend this technological supenonty beyond the technological paradizm of the
matsffame computer to the emergng technologres mvolving new industnes i related, but
distinet fields. To simply conclude that IBM suffers from an mnovation crists 15 1o overiook the

fact that in 1992 IBM registered the most patents of any firm i the world with the United

" This 15 docusented in more detail in David B. Audsetsch, tnnovotion ond Industry Evolution (Cambridge,
Mass,: MIT Press, 1995).

A

* Ibid,

B Ibid.
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States Patent Office, engaged in preater R&D expenditures than at least any other Amertcan
corporation, and introduced more new mnovative products than any other firm 11 the Umnited
States. If IBM suffers from an msnovation problem, 1t does not lie m a fack of innovative
actwity, but more likely 1n the areas, or the mdustries, associated with thai innovative activity.
That 15, IBM has not suffered from a lack of innovative activity, per se, but rather from a lack
of innovative activity in newly emerging industries, which Microsoft and Intel have succeeded

n doing.

And so 1t may be with Europe — the fnnovations-Krise 15 not so much a deficiency of
mnovative activity but rather an inability to shift the technological paradigm away from the

more traditional industries and towards new emerging mdustnes.

2.3 Innovation and Location
The smportance of geographic proximity for mnovative activity in new industries may

seem surprnsing, and perhaps even paradoxical at first glance in & world increasiagly relying
upon E-mail, fax machines, and electronic communcations superhighways, The resolution of
such a paradox lies 1 the distinction between mformation and knewledge, especially tacit
knowledge. While the cost of transmusting snformation may be mvarant to distance,
presumably the cost of transmitting keowiedge, and especially tacit knowiedge nses with
distance. As Glaeser, Kallal, Sheinkman, and Schieifer observe, "After all, intellectual
breakthroughs must cross hallways and streets more easily thar cceans and continents " That

15, location and proximuty matter.

T'he importance of geographic boundanes m what has bees termed knowledge
spiifovers 15 consistent with the resuits of a large survey of nearly one thousand executives

iocated in Amenica's sty fargest metropolitan areas, which ranked Ralesgh/Durham as the best

= Bdward L. Giacser, Hedi D. Kallai, Jose A. Scheinkman and Andrei Shicifer, "Growth of Citics,” Journal of
Political Economy, Volume 100, Number 3, 1992, pp. 1126-1152.
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city for knowledge workers and for mnovatve actvity.” Formune magazime reports, "A ot of
brainy types who make their way to Raleigh/Durham were drawn by three top research
umsversities...[J.S. businesses, especially those whose success depends on staying atop new
techrolomes and processes, increasingly want to be where hot new ideas are percolating, A
presence i bram-power centers like Raleigh/Durham pays off in new products and new ways
of doing business... Dozens of smail biotechnology and software operations are starting up

each year and growing like Awezu 1n the fertile business climate."™

Considerable evidence has heen found suggesting that location and proximity clearly
matter m explowing knowledge spitlovers.™ Certainly a wealth of anecdotal evidence supports
the contention that the margmal cost of diffusing knowledge across geographic space 15 non-
trovial. For example, 0 studymg the nerworks m Califorma's Silicon Valley, Saxeman reports
that the transmission of economic knowledge 15 better understood by shifting the umt of
observation away from firms to mndividuals. She emphasizes that 1t 15 the direct face-to-face
communicat:on between individuals which serves as the key mechaism between diffusing
technological {and other economic) knowledge across individuals, firms, and even industres:
“1t 15 not simply the concentration of skilled Jabor, suppliers and information that distinguish
the region. A variety of regronal institutions -- cluding Stanford University, several trade
associations and locat business orgamzations, and a mynad of specialized consulting, market
research, public relations and venture camital firms - provide technical, financial, and
networking services which the region's enterpnses often cannot afford individually. These

networks defy sectoral barmers: individuals move easily from semuconductor to disk drive

*The survey was carried out i 1993 by the mansgement consulting team of Moran, Stahi & Bover of New
York City.

** *The Best Cities for Knowledge Workers,” Fortune 15 November, 1993, pp 44-57.

** For examptle, Adam B. Jaffe, Manuel Tragienberg aad Rebecea Hendersen {"Geographic Location of
Knewiedge Spitlovers as Evidenced by Patent Cltations," Quarierly Jowrnal of Ecenonucs, Volume 63, Number
. August 1993, pp. 573-388) found that patent atations tead to oceur more frequently within the geographic
arca m which they were patented. However, Maryann P. Feldman ("Knowledge Complementarity and
Innovation,” Smafl Business Econonies, Volume 6, Number 5, October 1994, pp. 363-372) found that the
prapersity for innovative activity to closter geographically tends to be greater in 1ndustries where new
cconomic knowledge piays 2 mote rmportant role.
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firms, and from consulting firms back mte startups. And they continue to meet at trade shows,
tndustry conferences, and the scores of seminars, talks, and social actvities organized by local
busmess organizations and trade assoctations, In these forums, relationships are easily formed
and mamtamed, techmcal and market information is exchanged, busmess contacts are

established, and new enterpnses are conceived... This decentralized and fluid environment also

promotes the diffusion of intangible technological capabilities and understandings "

The more imporient tacit krowledge 15 1n generating macvative activity, the more
mportant is geographic proximity and direct mteraction. This may explain not only why high-
technology firms in Germany and eisewhere n Europe tend to move their headquarters to
seiected Iocations in North Amenca, but aiso why many entrepreneurs elect to start thew new
firms there i the first place. For exampie, Computer Business Review, a British trade Journal,
reports that nearly twenty percent of Europe's top 50 software comparnies nad moved ther
corporate headguarters to Amenica. Sinon and Insigma Solutions, for exampie, now have
American management and headguarters in Silicor Vailey, yet both started as British firms, and
their founders and many of thewr staff remais m Britam. Neuron Data 1s mcorporated as Sificon

Vailey maker of programmmg tools, but was founded in France.™

Similariy, numercus European drug compantes are engaging 1 Joint ventures or stmply
purchasmg Amencan biotechnology companies in order to gain access to new technologies. As
Bustness Week reports, there has been a wave of strategic alfiances in biotechnology between
farge Evropean drug companies and small American biatechnology stastups: "{18. drugmakers
generally have been tentative about biotech investments, mmnty taking small equity positions

and sponsonag research while trying to build up their imternal technological capability.

¥ Anna Lee Saxeman, Regional Advantage {(Cambridge, Mass.: Harvard Umiversity Press, 1930}
2 agyrope’s Software Debacte: Why Doesn't Evrope Produce More Goed SoRware Companies?* Tite Feononust
12 November, 1994, pp. 71-72.
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Europe's drug gmnts, with few local bictech investors, are husgry for better preces of the

28

acuon... The European compares are cherry-picking and domng a good job.

3 The Standort Crisis

3.1 The industry Life Cycie
One of the most important theortes n economics shedding considerable light on why

countries gam and lose the mternational competitiveness of an industry is the theory of the
sndustry life cycle. While the theory of the product life cycle dates back at least to Joel Dean
1950,% a more recent and modern description of the industry life cycle has been provided by
Otiver Williamson: "Three stages in an mdustry's development are commonly recognized: an
early expioratory stage, an intermediate development stage, and a mature stage. The first or
early formative stage mvolves the suppiy of a new product of relatively primitive design,
manufactured on comparatively unspecialized machinery, and marketed through a variety of
exploratory techmques. Volume ss typically low. A high degree of uncertamnty charactenzes
business experience at this stage. The second stage is the mtermediate development stage mn
which manufactunng techmgues are more refined and market defirition 15 sharpened; output
grows rapidly m response to newly recognized applications and unsatisfied demands. A high
but somewhat lesser degree of uncertainty charactenzes market outcomes at this stage. The
third stage 15 that of a mature industry, Management, manufacturing, and marketing techmoues
all reach a refatively advanced degree of refinement. Markets may conhinue to grow, but do 50
at a more regular and predictable rate. Established connections with customers and suppliers

{including capstai market access) all operate to buffer changes and thereby to limut iarge shifts

* n[pvasion of the Bio-Snatchers: Europeans Are Grabbing Big Stakes s U.S. Quifits,"” Ausinesy Peex. 28
November 1994, p. 32.
* Joet Dean, "Pricing Policies for New Products,” Harvard Business Review, Vaiume 28, 1950, pp. 45-53.
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1n market shares. Significant innovations tend to be fewer and are mamiy of an mprovemsant

vanety, ™"

The most complete version of the product life cycle ascribes four distinct phases that
charactenze the evolution of o typical industry. Several important technologicai characteristics
have been assumed to vary over the evoiuton of the life cycle. The most significant assumption
15 that the product 1s the most technoiogically advanced, relative to the stock of knowledge,
dunng the early phases of the life cycle, but through n pmror;ess of technological atrophy, has
been rendered relatively standardized by the time 1t has evolved into the mature and declining
phases. It the mtroduction and growth stages, 1t 15 assumed that no smguiar product destgn
and concept domisates the mndustry. Rather, firms must expeniment with the design in short
producteon runts, making significant modifications after observing consumer response. Because
of the absence of product standardization and reliable product information, the price elasicity
of demand is relatively low. Products tend to be distnguished by real technologicai
differentiation, and competition 1s more technologteally ontented than price oriented. Because a
rapidly changing product design: constrams manufactunng to short production runs, the
production process tends to be refatively labor 1ntensive and to require a relatively high degree

of skilled labor.

It 15 also commonly assumed that as the ndustry evolves towards the mature and
declining stages, the product design becomes more standardized and may, m fact, 1ntensify, but
this tends to be through image differentiation rather than standardization and uniformty, and
the premum attached to technalogical supenority recedes; producs differentiation through
technology differentiation. As the product design becomes more uniform, mass-production

manufactuning replaces batch runs. Along with the increase 1n capital intensity there is an

* Otiver E. Williamson, AMarkets and Hicrarchies: Antsirust Analysts and Implications (New York: The Free
Press, 1975).
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increase m the minimum efficient scale (MES) — the mimmum level of output, yrelding the
minimum average cost. And with the reliance upon mass production, unskiiled labor can be

substituted for skilled labor.

According to the life-cycie hypothes:s, the pattermns of imports, exports, and foreign
direct investment should vary systematically with the evolution of an industry over the life
cycle. Dunng the mfroduction and growth stages, an industry (in a leading developed country)
15 predicted to be a net exporter and to engage m foreign direct mvestment abroad. But by the
time that the ndustry has evoived to the declimng stage, 1t 1s predicted that the imdustry has

become a net importer and engages m relatively little foretgn direct investment abroad.

What has occurred between the early and latter life cycle stages to tngger such
reversals i flows of exports, imports and foreign direct investment? Diffusion, and in
particular, technological diffesion. That 15, as the technology becomes standardized and less
certam, the cost of diffusing it across national boarders decreases. Just as 1t 15 the comparative
advantage of the leading developed countries to meur the costs of innovation and establishing
rew products ang processes, 1t 1s the comparative advantage of less developed countnies to
adopt these products and processes once they have become proven viable commodities. The
product-cycie theory 1s more applicable to economic flows, mcluding the diffusion of
technology, between the so-called Northr and Sontir countries, than befween countries within

either stage of development.

What 13 often: overlooked is that the life cycle theory 15 as much a theory of the
evolution of technologscal knowiedge and its diffusion as it was about the fife cycle of
industries. At the heart of the evolution of technological knowledge over an mdustry's life cycle
was the notion that the returns 1z maovative actvity from a given effort of creating new
technological knowledge dimmisi as the industry evolves. This means that the cost of

mnovating relative to the cost of immtating atso dinumsh as the industry matures.
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In perhaps the most famous version of the industry life cycle model, mtroduced by

Raymond Vernon, it was assumed that
1. the Umited States was a sole technological leader and a sole economic leader;
2. there are follower developing countnies, and

3. industrtes evolve over a technotogical life cycle. which is technologically driven by a

declining innrovative output from a constant input of new technoiogical knowtedge. >

As an mdustry matures, technological knowtedge aiso tends to evoive where the
content of that knowledge becomes increasingly based on imformation and less on tacit
knowledge. This means that shifiing economic actity from established, traditional industries
to emerging, newer mdustries, mvelves a fundamentaliy different type of technologcal
knowiedge, and in particular, one where diffusing tacit knowledge plays a more mportant rofe

and diffusing information plays a relatively less important role.

Thus, as the sndustry matures, the cost of imutating falis relative to the cost of
mnovating, so that it becomes more economical to transfer that techaclogical knowledge to
less costly focations of production -~ developmg countries - through foreign direct investment

as the mndustry matures over the life cycle.

3.2 Economic Convergence among Developed Countries
What was not anticipated and where the simple theory of the mdustry life cycle broke

down is that the United States would not remamn 2s the soie technolomeal leader. As Europe
and Japan recovered from the War, not only did they achieve technological parity in many
mdustries, but actually became mnovative leaders, causing downward pressure on U.S. living
standards, just as Evropean reai wages and living standards expanded. That is, & process of

convergence across the leading industrial countries iias taken place duning the past forty years.

* Raymond Vernon, “International Investment and Internotronal Trade i the Product Life Cycie,” Quarterly
Journal of Economics, Volume 80, Number 2, May 1966, pp. 290-207.
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Giersch, Paque and Schnueding pomt out that the German Wirtschaftswunder, or
economic growth miracle, was fireled to a considerable extent by relatively low iabor unit costs
and an undervalued currency.® Thus, technoiogy developed in the United States could sumply
be adopted with the end result of lower umt costs of production and internationai
competitiveness i1 Europe. But as the Europedn countries caught up to the United States, and
the urnt cost of [abor began to even surpass that of the United States in countries such as
Germany, simply followmg a strategy of technology adoption 15 no longer sufficient to ensure
international competitiveness 1z Europe. Figure 5 shows that the 1994 mean manufacturing
employee compensation (including insurance and other employee benefits) was the highest in
Germany, at $25.71 per hour. By contrast, the mean hourly manufacturing wage was just

31501 12 Japan and $16.73 in the United States.

3.3 Economic Divergence from the Developing Countries
Many of the industries which have been the traditional strengths in Western Eurape

have evoived towards the mature and declimng stages of the life cycle, This means that
Standort Deutschland becomes mereasingly vulnerable, since the production of rather
standardized technologies can be shifted to locations in central and Eastern Europe, or 1n Asta,
with lower production costs. As Table 1 shows, the daily earmings of labor (1992} have been
estimated to be $78.34 in the European Union, but oniy $6. 14 in Poland, and $6.45 in the

Czech Republic, $1.53 in China, $2.46 in India and $1.25 in Sri Lanka ™

While labor cost disadvantages can be offset through productsvity mcreases and
macvative activity, innovative activity itself tends to become more meremental in nature as the
industry evoives over the life cycle. Therefore, in mature industnies it becomes 1ncreasingly

difficuit for Eurepean industries to mamtan their internationai competifiveness through

* Herben Gierseh, Karl-Heinz Paqué, and Holger Schmieding, The Fading Miracle, (Cambridge: Cambridge
Umiversity Press, 1992).

¥ Data are adopted from Michael €. Jensen, “The Modern Indusinal Revolution, Exa and the Fatiure of
Internal Contrel Sysiems,” Journal of Finence, Volune 6%, Namber 3, July 1993, pp. 831-880.



imnovative activity. This tendency towards ioss of international competitiveness in Western

Europe has become the most pronounced in industries such as steel and shipbuilding.

Figure 5 :1994 Hourty Compensation for Producuon Workers in
Manufactunng {in U.5. Dottars)
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Table 1: Labor Force and Manufacturing Wage Esumaltes of Various Countries and Areas
Playing an Actual or Potential Roie in International Trade in the Past and in the Future

Tetal Population® Potential Laber Average Daily
Countrv/Area {Miliinas) Foree? (Mitlions) Earnmings® (1,5.5)
Mgjor potential entrants from Asia
China 1,155.8 464.4 S1.53
India 849.6 3414 £2.46
Indonesia i87.8 75.4 Nad
Pakistan 25 46.4 £3.12
Sri Lanka 17.2 6.9 51.25
Thatland 56.9 23.0 51497
Vietnam 68.2 274 NA
Totat/Average: Total pop./labor force &
AVELIEE C3MINgS 24516 984.9 51.97¢
Paotenuai entrant under NAFTA
Mexico 87.8 155 51029
Major potential entrants frem cengzal and
castern Europe
Czechosiovakia 15.6 6.3 £6.45
Hungary 10.2 4.2 §5.25
Poland 38.2 154 56.14
Romana 232 9.4 58,98
Yugoslavia 238 9.6 NA
former U.5.5.R. 2867 115.8 £6.69
TotalfAverage: Mexico, central &
¢astern Europe 4836 196.2 57.49
Previous world market entrants from Asta
Hong Kong 58 22 £25.7%
Japan 123.9 391 $146.%7
Korea 433 17.5 £45.37
Malaysa 17.9 T4 NA
Singapore 28 [ $27.86
Taiwan 207 8.4 NA
Towd Average 2144 86.8 £116.16
U.5. and E.E.C. for comparnson
Umted States 2327 117.2 $92.24
European Economic Community 6383 139.7 £78.34
Totsl Average 1IN 2467 $84.93

2 Popuiation statisucs from &fonthly Bulletin of Statisties (United Nattons, 1993), 1991 data.

®  Potenual labor force estimated by appiving the 4G.4 percent labor force participauon rate in the European
Ecenomic Commuraty to the 1991 populat:on estimaies, using the mosl recenl empioyment estimates
(Staiistical Yearbook, Unsted Natens, 1992} for cach member country.

¢ Uniess otherwise noted, refers te 1991 carnings from the Montly Bulletin of Stanstics (Uniied Nausns,
1993) or earmungs from Statisrical Yearbook {United Nauons, 1992) adiusted to 1991 ieveis using the
Censumer Price index. Earmings for Potand were caiculated using 1985 earmings and 1985 exchange rate.
An appreximation for the former U.8.5.R was made using 1987 data fer daily earnings :n the ¥.5.5.R. and
the esumuated 1991 exchanga rate for the former U.5.5.R. from lie Monrhly Bullenn of Stansucs.

4 NA = Notavailable. In the case of Yugoslavia, inflaton and curreacy changes made cstimates unrelinbic.
For Indonessa. Vielnam. Malavs:. and Talwan data on earmags i manulactunng are unavailable.

" Average duily wage weighted according 1o prejecied labor force sn each grouping.
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4 The Unemployment Crisis

4.1 The Standort Problem
By remaming locked in the same technofopy it becomes increasingly difficult to

maintam the international competitiveness of a high-cost Standorr, even though the company
itself may be zble to retain competitiveness by shifting production out of the high-cost Standor:
10 & lower-cost Standort. Consider the case of Sweden. Some 70 percent of Sweden's
manufactuning employees work for large compames, most of the muitinationals, such as Voivo,
which have been constantly shifting production out of the high-cost Standort, Sweden, and
into lower cost countries, throupgh foreign direct mvestment. Between 1970 and 1993 Sweden
iost 500,000 private sector jobs, and unemployment 15 currently 13 percent of the workforce.
And Sweden J5 not an exceptional case. For example, every third car that 1s manufactured by a

German comparny 15 actually produced outside of Germany.*

‘While German companes themseives may be abie to retain competitiveness by shifiing
production out of the high-cost Standort to a lower-cost Standort, new economic actevity must
e found to replace the loss of the old activity 1n order to maintamn the high liviag standards.
That 1s, as virtuaily the highest cost Standort m the world, Germany must be coastantly
substituting the maovation of new products and processes for standardized ones in order to

mamtam mfernationat competitiveness.

4.2 Growth and Employment: The Horns of the European Dilemma
The Innovationskrise and the Standort Problem are really just twin horns of the same

dilemma. The divergence of real living standards combined with the maturation of Germany's
traditional industries dictates that either foreign compantes gain competitive advantage by
diffusing technoiopical knowledge in mature industries, throuph cloung those technotogies and

applying them to cheaper location-specific costs, such as wages, or else German compames

* “Globalisterung: Austandsproduktion dewtscher Autoherstetler,” Handelsblan, 31 fanuary, 1993,
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themseives maintain thew competitiveness through foreign direct investment and shifting

production to foreign locations.

The consequences of this second horn of the dilemma become clear when it 1s
constdered what happens to the resources in the Standort -- particularly labor -- that become
displaced as technological knowledge 15 better economucally applied in lower-cost locations.
More explicitly, the consequences are the massive downsizing of compames, which has

resulted in the greatest unemployment crisis 1n Germany since the 19205,

What 15 to become of this distocated labor? There may be some tessons from the
expenence of the Unsted States. On the one hand, those resources, inciuding certan types of
fabor, that are not complementary to new technofogical knowledge have earned an increasingly

lower return, due to increased international competition.

On the other hand, what saved America from its own novation crisis m the 1970s was
a subsequent shift in economic activity out of mature industries and into newly emerging
industnies. Employment growth and even employment levels never recovered in traditionat
mature mdustnies like steel, automobiles, and rubber — which had been the pride of America m
the 15505 and 1960s. For example, Table 2 shows that a wide range of major Amencan
compantes substantially reduced jobs just within a penod of several months at the end of 1993
- when the recession had long ended and the economy grew at 5.9 percent. Other targe
compantes not mcluded in Table 2 have expenienced even greater downsizing over a longer
pernod of time. IBM, for example, reduced employment by 27,000 in 1994. And 183,000 jobs
have been elinunated by IBM since 1986, from a base of 406,000 employees, or 45.81

35
percent.”

* *Rig Blue's White-Elephant Sale,” Busmess Week, 20 February, 1993, p, 26,



Table 2 : Downsizing by Large Compames, September 1993 to January 15, 1994

Announced Number of
Jobs Planned to Cut

Percent of Company
Labor Force

Phillip Morris 14,000 g
Woolworth 13,000 g
Marun Marietta 11,000 12
Xerox 10,000 10
US West 9.000 4
NCR {AT&T) 7.300 13
RJR Nabisco 6,000 g
El Lilly 4,000 12
Warner Lambern 2,800 it
Amernican Cyanamid 2,500 9
US Air 2,500 g
Computervision 2.000 40
Gilletie 2,000 6
Upjohn i.300 8
Anheuser-Busch 1.300 10
Chemuical Waste 1,200 23

Source: The New York Times,Dec. . 1993
The New York Times, Jan. 11, 1994




-

It should also be emphasized that not ali corporate downsizing 1s the result of global
competitive pressures. As the Table 2 shows, both firms i financiai trouble, such as Martin
Manetta, as well as highly successfisf firms, such as Xerox and Anheuser-Busch, have cut the
sumber of jobs substantially. To some extent these firms, like many if not most firms, have
been substituting technology for labor. Experts on the impact of computers on orgamzations
suggest that they have both a direct and indirect effects. Computers directly reduce firm size
because mformation technoiogy ofien aliows fewer employees to do a specified amount of
work than before. They indirectly reduce firm size because mformation technology allows for
closer relations with suppliers and customers, thus making it possible for firms to narrow their
focus and spin-off previously integrated activities. Thus, while the trend towards downstzng
was nitially tnggered by the need to reduce costs, it alsa reflects the administrative impact of
snformation and communication technologies. Increased use of technologes, such as electromc
mail, voice mail, and shared databases, has, over tme, reduced the need for traditional middle
management, whose role was to supervise others and to collect, analyze, evaluate, and transmt

information up, down, and across the orgamzational hierarchy.

Unempioyment caused by corporate downsizing has extended well beyond the handfui
of firms showe m Table 2. It has had a massive impact 1n the United States, Between 1980 and
1993, the 500 largest U.S. manufactuning corporations cut 4.7 million people, or one quarter
of their work force. An additional half.million U.S. yob cuts followed in 1994, even with the

economy well into a four-year recovery.

Similar corporate downsizing has taken piace in Germany.* For exampie, the German
chemcal industry 15 once again profitable and exhibiting strong growth. At the same tume, the
largest firms in the mdustry continue to downsize and reduce empioyment. In 1994

employment feil by 4.7 percent to 531,000. And it is predicted that an additional 30,000 jobs

% "Wir Wollen Geld Seher,” Der Spregef, 20 February 1995, pp. 100-102,
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will be fost to downsizing > Downsizing has not been 1solated in the chemscal industry. As
Newsweek observes, "For the men who run the Siemens Corp., the very heart of Germany's

u3g

electrontcs mdustry, these are the years of blood and angwsh."*® The reason? By the end of

1994 Siemens had 12,600 fewer employees than m 1992

As Fipures 6 and 7 show, despite the massive downsizing in the United States over the
past decade. unempioyment has continued to decline and employment has grown. Since 1972
the United States created 35 million jobs, mostly 1n the private sector. By contrast, Europe has

created only 11 million jobs smce 1972, over half by the state.

Figure 6: An International Companson of Job Creation between the Public and Private Sectors

Net Jobs Created per Thousand Working Age Population 1980-98
4+ 34.1
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*? Cherme: Hohere Gewinne, wensger Asbeasplitze,” Die I¥els, 21 January, 1995, p. 12.
* %L ost on the Infobahn: Eurcpe ts Losing the Technology Bussness to 1.S. and Japanese Firms,” Mowsweek,
31 October, 1994, pp. 40-45.
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Figure 7: An International Companison of Job Creation between Manufactuning and Services

Net Jobs Created per Thousand Working Age Population 1980-90
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The result of less emplioyment creation 1n Europe has been the exsstence of persistently
high unempioyment rates. As Table 3 shows, the 1994 unemployment rate 1z the European
Union was 10.6 percent, compared to 6.7 percent in the Umited States and 2.5 percent in
Japas, For the OECD countries the unemployment rate was 7.8 percent. Perhaps most striking
15 the high share of the unemployed in Europe who have been ciassified as bemng long-term

unemployed — 42.2 percent.

5 Policy Recommendations

5.1 The U.S. Experience
How has the United States been able to more than offset the impact of corporate

downsizing comtbined with a loss of competitiveness in numercus mdustries which traditionally
had high leveis of empioyment? New employment has been generated through the application
of technological knowledge 1 new mdustries. It 15 i the early stages of an industry where the
diffission of technotogreal knowledge 1s the most costly and the least viable. But because 2 new
technelogical paradigm is required, more ofien than rot 1t 1s new and small firms that are the

engme of this economic activity in new industres and in ereating the new jobs.



Table 3 - Unemployment Rates

Long-Term Unemployed
Unemployment Rates* ﬂUSn'::‘ﬂ[;r];Or:::m**
Al Persons Women Youths
United States 87% 6.5% 13.3 % 11.2%
Japan 2.5% 26 % 51% 15.4 %
EU 10.6 % 12.2% 206 % 42.2%
QECD 7.8% B2% 151 % 28.6 %
* From latest standardized unemployment tables.

il Contimuous unemployment for at least one year. Source: OECD
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The Amencan ndustnal jandscape has been transformed in a refatively short penod of
time. A number of corporate giants such as IBM, U.S. Steel, RCA, and Wang have lost their
aura of invincibility. Only slightly more than a decade ago, Peters and Waterman, m their
influential best-selling management book, /i Search of Excellence: Lessons from America's
Best Run Compames, identified IBM as the best-run corporation in Amernica. At the same time
has come the breathtaking emergence of new firms that barely existed when Ronald Reagan
was first elected President, such as Microsoft, Apple Computer, Intel, Gateway, Dell, and
Compaq Computer. In the 1950s and 1960s 1t took two decades for one-third of the Fortune
500 to be replaced. And in the 1970s 1t took the entire decade to replace the Fortune 500. By

contrast, ¢t the 1980s it took just five years for one-third of the Fortune 500 to be replaced *

Perhaps even more impressive than the handful of new enterpnses that grow to
penetrate the Fortune 500 are the arnues of startups that come into existence each year - and
typically disappear into oblivion within & few years. In the 1990s there are around 1.3 million
new companies started each year. " That 15, the U.S. economy is charactenzed by a tremendous
degree of turbulence. It 1s an economy 1z motion, with a masstve number of new firms entering
each year, but only a subset surviving for any length of time, and an even smaller subset that

can ultimately challenge and dispiace the mecumbent large enterpnses.

As Business Week has observed, "In recent years, the mants of industry have suffered a
great comeuppance - as much from the littie guys as from fierce global competition. IBM
contimues to reet from the assauits of erstwhile upstarts such as Microsoft, Dell Computer, and
Compag Computer. Big Stee! was devastated by such mimmills as Nucor, Chaperrat Steel, and
Worthington Indusines. One-ime mavenicks Wal Mart Stores and The Lim:ted taught Sears,
Roebuck a big lesson. Southwest Airlines has profitably flown through turbulence that has

caused the big arrlines 1o rack up 310 billion in losses over the past three years. And a brash

3: David B. Audretsch, lnnovation and Industry Evolution (Cambridge: MIT Press, 1995).
* Ihid.
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pack of startups with such names as Amgen Inc. and Centocor Inc. has put the U.S. ahead in
biotechnology — not Bristol-Myers, Squibb, Merck, or Johnson & Johnson.™' Thus, as
Newsweek powmts out, the emoloyees dispiaced to corporate downsizing have been re-employed
by the creation of new and small firms: *In a surging U.S. econotmy, while Amenes 15 adding
Jobs at the stunning rate of three million a year, mant companies are stili shedding workers by
the tens of thousands. Old-fine manufactures such as Scott Paper, former high fliers like Digital
Equipment, stodgy electnc companes like General Public Utilities -- no one seems
immune... The story 15 swailar all across Amencan big business. Quaker Oats, the Chicago-
based cereals company has announced a re-engineering program that will eliminate an
unspecified number of jobs. Ciba-Geigy wants to reduce its U.S. work force of 4,600 by one
teath. Aena, one of the largest U.S. insurance groups, 15 1n the midst of cutting 4,000 of its
42,000 jobs after elimmating a ssmilar number over the past two vears. That's only a foretaste

of huge reductions to come 1n insurance, where 2.1 million Americans earss therr livings. "™

5.2 The Dynamic Organization of Industry
Germany apparentiy has not been at a disadvantage in producilg basic knowiedge. As

The Economst observes, " Western Europe has no shortage of caprtal or educated people. ™"
However, the fundamental character of tacit knowledge, which mvolves high uncertamty,
knowledge asymmetries, and a high cost of transacting that knowledge, makes it difficult for
the holders of that knowledge to appropnate its value. As The Economist also ponts out, “Yet

(Europe} is not creating enough entrepreneunal firms,"*

For example, a software firm that was founded in Bavaria, FAST, needed more capital
to fund product development. But after being continually refused from financeal institutions and

ron-financial institutions, the founder Matthias Zahn is not only planning an Initial Public

* Busmess Week, Bonus Issuc, 1993, p. 12.
* *Famine Amid Pienty: Jobs — Profits Are Back at Big Amencan Firms, But Not Employment,” Mewsweek,
23 May 1994, pp. $0-41.
’:: "Small, But Not Yet Beautifd," The Economist, 25 February, 1995, pp. 88-89,
1bid.
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Offering on the NASDAQ, but aiso to move the company's headquarters from Bavariz to
Redwood City, California.** This is no isolated example. Scores of entrepreneurs m newiy
emerging industres, ranging from computer software and hardware 1o biotechnoiogy and
visual reality have engaged in a kind of Auswanderung, or emigration, in order to appropriate

the expected value of their technological knowledge.

Economists speak of static economic welfare loss, but this 15 a type of dynamuc
economic welfare loss m the form of forgone technological knowiedge and the economic
externalities that would otherwise have been acerued. That such technological knowledpe in its
early stage flows from Germany, as eisewhere on the continent, to selected locations in the
United States may reveal differences i mstitutions. These institutions make 1t either relatively
more easy or more difficuit for people to pursue new mnovative ideas. It may be that the
institutions of Germany, ranging from finance to the labor market and even to education were
developed to excel in the transfer and application of technological knowledge n traditional
industries but not 1n emerging industries. These types of institutions are conducive to
channeling resources 1nto economic activities where it 1s more or less known what 15 to be

produced, how it should be produced and who should produce it.

For example, a proclaimed virtue of the German banking system and financial system in
general is that by aliowing bank ownership of private companies, the companies avoid the
types of liquidity constramnts more commeoniy expenenced by their counterparts on the other
side of the Attantic. While this may be true, 1t 1s also a double-edged sword, because it tends to
be the large, mmcumbent compantes -~ which are tymcally tied to exsting technological
trajectorzes — that recetve a generous flow of cash from the banks. What has been overlooked
is the difficuity outsiders and entrepreneurs, with new and different ideas, encounter m

procunng funding. At the same fime there have been only negligible venture capital and

** "German Innovation: No Bubbling Brook,” The Economist, 10 September 1994, pp. 75-76.
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mformal caprtai markets developed to channel finance into projects wvolving new and different
techniological trajectones. It 15 not surpnsimg that one of the most repeated phrases on the
pages of the business news over the Jast few months has been what Helmuth Giimbel, who 1s
research director of the Gariner Group m Mumich observed™ "Put Bill Gates m Europe and it

Just wouldn't have worked out. ™"’

Equity mvestment 1n small firms m new industeies 1s scarce. Although the stockmarket
established a "reguiated bourse" for small firms in 1987, only seven small companies floated
stiares last in 1993 and just four in 1994, Venture capatalists are rare, in part because they

cannot sell their stakes on the stockmarket,™

Labor market mstitutions also may tend to 1mpede the development of new firms
pursuing different ideas. As The Econonist observes, "SPEA Software 15 the sort of company
Germany wants to create. Based near Munich, this developer of multimedia equipment boosted
its sales by 60 percent last year to about DM 180 million and got Germany's biggest-yet
ijection of venture capital. SPEA's SUCCess will, however, worry one group: Germany's
embattled union leaders. SPEA's 130 employees are not unionised, and it does not et belong
10 an employer’s association. It 15 thus not part of the eentralised system of labour relations to

whici most of Germas mdustry belongs. "

Similarly, the tax laws force the chief executive officers of new compames to start
payng out dividends from earnings almost as soon as they appear, pre-empting high re-
mvestment policies. And bankruptey laws m Germany make it clear that to start a new busness

and to fail is socially unproductive. After two bankruptcies the entrepreneur 15 legally ieft oniy

** “Where's the Venture Caputai?" Newsweek, 31 October, 1994, p. 44,

¥ Similar sentiment was expressed by Joschka Fischer, pariiamentary icader of the Green Party in Germany,
who laments, "A company fike Microsoft would never have a chance 1n Germany” (*Those German Banks znd
Their kndustrinl Treasuses,” The Economist, 21 Jamuary, 1995, pp. 77-78.

** German Innovation: No Bubbling Brock,” The Econonnst, 10 Septemsber, 1994, pp. 75-76.

* *Out of Service?” The Econonist, 4 February, 1995, pp. 63-64.
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with the option of becoming an employee. He may not legally reiy upon his experience from

the bankruptces to start a third enterpnse.

The mstitutional structure -- or what some prefer to call the national system of
maovation —-of Germany seems to have been designed for industrial stability and the
application of new technological knowiedge only within the existing technological trajectones.
And yet, as the comparative advantage of the natioa increasingly becomes based on the earlier
stages of the industry life cycle, the uncter[yiﬁ’g knowiedge conditions associated with tacit
knowledge, such as greater uncertainty, asymimetries, and costs of transaction, dictate not
stability, but rather mobility. Individuals and organizations embodying knowiedge have to be as
littie impeded as possible to seek out ways of combimng with complementary knowledge
mputs n order to appropriate the vaiue of their knowledge. And this means more movement,
both of individual economsc agents -- that 15 workers — and firms. Germany apparently had the
comparative advantage m moderate-technology and traditional industries during the last two
decades. This meant that diffusing technology along existing technologcal trajectonies was
sufficient to preserve the mternational competitiveness of firms and a nising standard of living
for the domestic population. However, a shift in the comparative advantage of Germany and
other countries tn Western Europe away from such iraditional industries has left a void. The
economic challenge confronting Germany at the turn of the century will be to shift its mdustnai
structure away from mature industries and products and towards newly emerging technologies

and industnes.





