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It is London 1856. William Henry Perkin serendipitously invents the
first synthetic dye while he is trying to synthesize quinine, a medi-
cine for malaria. The nineteen-year-old Perkin leaves the Royal Col-
lege of Chemistry and quickly commercializes his aniline purple dye,
launching the synthetic dye industry. From that time on, the industry
continues to dazzle the eye with ever new and appealing dye colors.
Perkin, along with entrepreneurs from Britain and France, dominates
the synthetic dye industry for the next eight years. During this period,
British and French firms introduce most other innovative synthetic
dyes onto the market, and they hold the largest global market share.
Contrary to contemporary predictions, however, these firms are not
able to sustain their leadership position in the new industry. German
firms such as Bayer, BASF, and Hoechst (some of the largest firms in
the global chemical industry today) gain in market share. By 1870,
Germany has about 50 percent of the global synthetic dye market.
Britain falls to second place. By 1900, Germany’s worldwide share
climbs as high as 85 percent where it stays with relatively minor fluc-
tuations until World War I. In the 1860s American firms try to be suc-
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cessful participants in the U.S. market but cannot compete with Ger-
man and Swiss firms before World War I; they remain relatively small
players or go out of business.

Any explanation of the shift in industrial leadership from Britain
and France to Germany quickly becomes mired in an intriguing
puzzle in which the obvious suspects have surprising alibis. Pos-
sessing cheaper raw materials or a larger home market cannot ex-
plain why German firms left British and U.S. firms in the dust, be-
cause both had more raw materials and a larger home market than
Germany. Why, then, did Britain lose its leadership position? Why
did the American dye industry remain so small before 1914? This dis-
sertation takes a new tack to resolve the puzzle by engaging in a de-
tailed historical analysis of the causes of this transition in indus-
trial leadership.

Trying to solve the puzzle of why industrial leadership shifted dur-
ing the first fifty-seven years of the synthetic dye industry contributes
to two important intellectual agendas pursued by scholars in a num-
ber of different fields. Adam Smith, David Ricardo, and, more re-
cently, Michael Porter, David Mowery, and Richard Nelson are promi-
nent examples of a wide array of social scientists who have tried to
identify the factors that lead nations and firms to prosper.1 For econo-
mists and management researchers the question of how economic
success is generated remains a key intellectual challenge.2 In tracing
the development of one industry within the context of three coun-
tries, | hope to make a significant contribution toward formulating a
much-needed dynamic theory of industrial leadership. At the heart of
the theory lies the concept of ‘coevolution,” which has been em-
ployed with great success by researchers of biological® and cultural4
change. Recently, ideas of coevolution have been introduced in the
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discourse on industrial leadership,> technological change and eco-
nomic growth,8 and the development of firms.” What we need now is
a theory that does more than explain industrial leadership at a partic-
ular time. | believe a coevolutionary theory that models firms as in-
teracting with their social environment takes a significant step toward
explaining how industrial leadership is gained and lost and how
small initial differences in performance translate, in some instances,
into large differences over time.

In placing national institutions and technology at the center of my
analytical framework, | continue a neglected tradition that flourished
around the turn of the century. Prominent social scientists such as
Thorstein Veblen saw national institutions and their effects on tech-
nological development as a key to understanding why Germany, for
instance, achieved higher rates of economic growth than Britain in
those years.8 More recently, scholars from a variety of disciplines have
relied on institutional accounts to explain Japan’s rise to economic
leadership after World War 11.2 Nobel laureate Douglass North has ar-
gued in his recent book for the important role of institutions in shap-
ing economic performance.10 For a long time, however, institutional
arguments have been given scant attention in economic analysis. |
want to help move them, once again, onto center stage and to focus at-
tention on a critical missing piece in institutional analysis: namely,
how institutions are created in the first place.

I also hope to contribute to a second important line of work that
concerns itself with the rise and development of the large managerial
firm as a new economic institution. The business historian Alfred D.
Chandler, Jr., who has pioneered the study of the large managerial
firm that appeared on the scene in the second half of the nineteenth
century, identified this new organizational form as a key source of
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economic growth over the past century.l! On the Chandlerian model,
large firms—those run by professional managers rather than owners
—came to dominate industrial activity in modern industrialized econo-
mies because they operated more efficiently by exploiting scale and
scope economies made possible by cheap transportation (railroads)
and communication (telegraph). The sociologists Neil Fligstein and
William Roy have argued that Chandler’s analysis is incomplete be-
cause it leaves out the political context in which large managerial
firms originate.12 | attempt to integrate the writings in business history
and in sociology on the rise of the large managerial firm by focusing on
how collective action on the part of firms molded the social and insti-
tutional environment in which firms operate. | marshal considerable
evidence to show that the rise of the large managerial firm required the
construction of an institutional regime that would favor such firms
over other forms of organization. We shall see that German firms in the
synthetic dye industry were much more successful in molding their
institutional environment than their British and American counterparts.
In Chandler’s writing on large firms in Germany, Bayer figures promi-
nently as an example of how a sophisticated managerial hierarchy
was created that could organize more efficient production than smaller
firms.13 Bayer could realize its economic advantage precisely because
it became a key player in lobbying efforts to create a favorable insti-
tutional environment. Bayer’s leaders sought prominent roles in the
chemical industry trade association and participated in collective ac-
tion to improve the German education system in chemistry as well as
to change German patent laws to give large firms an advantage over
foreign competitors and smaller domestic rivals.

One of my key propositions is that the creation of German domi-
nance in the synthetic dye industry before World War | cannot be un-
derstood without coming to terms with successful and unsuccessful
efforts regarding patent law, science funding, and tariff lobbying in
the three countries.

My analysis of the synthetic dye industry shows that we need to re-
discover scholarship that recognized the importance of lobbying in in-
dustrial development, such as Louis Galambos’s Competition & Cooper-
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ation: The Emergence of a National Trade Association and Paul Hirsch’s
Organizational Effectiveness and the Institutional Environment.t4 Com-
paring the fates of firms in the three countries shows that firms de-
pended on their social environment for resources with which to prevail
against foreign competitors. German firms were able to obtain more re-
sources from their social environment than their British and American
counterparts. My analysis of why German firms overtook their foreign ri-
vals and then cemented their leadership draws on Jeffrey Pfeffer and
Gerald Salancik’s resource dependence theory, which highlights the po-
litical nature of creating successful organizations.15 One of the critical
resources that firms in the synthetic dye industry needed to obtain was
access to organic chemical knowledge and dye innovations. Because
these resources were heavily concentrated at universities in the early pe-
riod of the synthetic dye industry, firms needed to develop ties to uni-
versity professors and their students. By examining the dependencies of
a dye firm through Ronald Burt’s more formal, network version of re-
source dependence theory, it becomes apparent that firms were compet-
ing for access to the leading organic chemists of the day.16 Those firms
that were able to maintain ties to the best chemical talent out-performed
rivals that were not as well connected. After working in a professor’s
university laboratory, chemists often moved from academia to industry,
from one firm to the next, and sometimes back to a university position.
This created an informal network of ties that connected players in in-
dustry and academia. Mapping the network on a worldwide scale for the
period before World War | reveals not only that this informal network
was overwhelmingly populated by Germans, but also that the central
positions were occupied by players who came from Germany. Explain-
ing the shift in industrial leadership in the synthetic dye industry is in-
timately bound up with being able to account for the strong and weak
ties in what | call the academic-industrial knowledge network.

The informal network assumed a second function beyond simply
transferring chemical synthetic dye knowledge. It served as a mecha-
nism for organizing collective action. German firms engaged in signifi-
cantly more successful collective action to shape domestic patent laws
and university policies in part because they could rely on a much
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stronger network of actors, spanning industry, academia, and govern-
ment. To be effective in orchestrating lobbying efforts, ties to high-level
government officials enriched the informal academic-industrial net-
work. Where this industrial-academic-government network was large
and close-knit (Germany), collective action on behalf of the dye indus-
try tended to succeed; where the network was small and distant (Britain
and the United States), collective action was more likely to fail.

To provide empirical support for a coevolutionary view of industrial
leadership, | use as units of analysis not only national industries but
also individual firms. To observe in detail how national institutions
helped or hurt the competitive position of domestic firms, | examine
the development of two companies (one successful and one unsuccess-
ful venture) in each of the three countries. At the level of the individual
firm, a key finding is that the winners in all three countries shared one
thing in contrast to the losers: they had strong ties to the centers of or-
ganic chemistry knowledge. The German firm Bayer, which was closer
in social space to the central nodes of the university knowledge net-
work, was able to establish the strongest ties to leading researchers in
organic chemistry and thereby assured itself more timely access to new
chemical knowledge and talent to run the firm’s operations.

I am presently completing a book about my research on the synthetic
dye industry before World War |, where these arguments are developed
in much more detail. In chapter 2 , to provide convincing evidence for
my coevolutionary arguments, | analyze how differences in national in-
stitutions caused divergent economic outcomes in the synthetic dye in-
dustry of Britain, Germany, and the United States. Besides the afore-
mentioned differences in national higher education systems and patent
practices, | examine other supporting institutions such as professional
chemistry organizations, trade journals, and the state. In chapter 3, |
compare the strategies and the performance of the six companies, which
are drawn from a newly collected data set of 379 firms. | expand the
Chandlerian view of the rise of the managerial firm to include political
processes stressed in the writings of Fligstein and Roy in chapter 4. In
chapter 5, | assess the adequacy of existing theories to explain Ger-
many'’s long dominance of the synthetic dye industry. The weaknesses
in current theoretical arguments provide the basis for chapter 6, where
I develop a theory that deals with both the national industry and the
firm level. To avoid making coevolutionary arguments a catch-all label
for the analysis of organizational and environmental change, | argue
that we need to know specific mechanisms that characterize coevolu-
tion. In the final chapter, | present broad conclusions and ideas about
future research on industry evolutions and firm strategy, as well as a
discussion of the methods needed to go beyond our present under-
standing of the causes of industrial leadership.



