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One of the interesting issues for the philosophy of chemistry isidentifying the forces that have shaped
chemical development. Why is one type of research pursued vigorously while at the same time a similar

topic is largely ignored? In the late 19t and early 20t centuries, interactions involving industry,
government, the public, and academic research were responsible for creating the modern discipline of
chemistry. Academics often focus mainly on research discoveries, even though it can be argued that these
other influences were as important as the success or failure of research programs. Only by giving
appropriate weight to each of these constituentsisit possible to gain a balanced understanding of the
forces that have created modern chemistry.

The German chemical industry in the 20th century provides an excellent opportunity to see all these forces

at work. The inorganic chemical industry that developed in Britain in the late 19th century did not place a
strong emphasis on research and development. The dyestuffs and pharmaceutical companies that were
established later on in Germany emphasized research in order to respond to a public demand for new
colors and drugs. Germany depended heavily upon imports for basic raw materials, so during the two
World Wars the chemical industry had to respond to governmental needs for alternative sources of raw
materials. Thus, it was Germany that first displayed the strong interactions among industry, government,
public demand, and academic research that are typical of the modern chemical industry. Research on
Germany is also informative because the aftermath of the two world wars made a great deal of
documentation available, giving the historian an unusual insight into what was happening behind the scenes

during the 201" century. Finally, the German chemical industry was influential both nationally and
internationally, suggesting that the events in this nation have implications beyond a single country.

The fourteen essays in this book are the result of a conference held in 1997 at the University of California
in Berkeley, which brought together an international group of historians and economists who shared a
common interest in the development of the chemical industry in Germany. Many of those involved are
aready well known for their previous writings on this topic. John E. Lesch is the editor and also provides
an introduction to the volume. He suggests (p. 3) that the papers are organized around three main themes
dealing with the German chemical industry: the effects of research and development, its international
influence, and its resurgence since the end of World War 11. The interaction of industry, government, and
the academy is at least implicit in many of these articles.

World War | has been called the chemist’s war. Although research programs, like the Kaiser Wilhelm
Institutes were initially funded mainly by industry, once the war began the German government realized the



importance of research. Creation of synthetic fuels and the production of nitrogen compounds for
explosives and agriculture were crucia problems. The efforts to meet these needs forced both the rapid
improvement of existing techniques and the development of new technologies, such as high-pressure
reactions and catalysis, that became cornerstones for the future of chemistry. Margit Sz6ll6si-Janze's
chapter gives avivid picture of how nitrogen-fixing technologies were created, especially the role that
chemists like Fischer and Haber played as mediators during the process.

Prior to World War I, most countries imported organic chemicals from Germany, and when these
supplies were cut off, it might have been expected that chemical companies would have developed or
expanded in many countries to fill this need. Many governments did try to encourage this development,
often by appropriating German chemical patents and providing them to domestic producers. The crucial
missing component seems to have been local expertise. For example, Mira Wilkins explains that although
Germany created production facilities in the United States, it maintained the basic research operations at
home. Even though U.S. companies were created during World War | to replace chemicals that were no
longer available, Germany’ s strong research base allowed it to rapidly regain its position as a dominant
supplier once the war was over.

The Japanese situation was somewhat similar, as described by Akira Kudo. Like the United States,
Japan depended heavily on German imports of dyes, pharmaceuticals, and fertilizers before World War 1,
and domestic production was unable to meet this demand. In the period after World War |, German
firms, like |.G. Farben, both regained dominance in Japan and used Japan as an entry into other Asian
markets. As was the case in the United States, German companies resisted Japanese requests for
technological cooperation. Following the war, Kudo says the German companies used low prices and
cartels to inhibit the development of local Japanese industries.

Jeffrey Allen Johnson continues the story after World War 1. He rejects the traditional Marxist argument
that industrial leaders simply used academic laboratories as extensions of their own research programs as
too simplistic. During the war, the in-house research facilities of some companies, such as Bayer, had
made them independent of academic research. Other companies, such as Hoechst, still made efforts to
cooperate with academic researchers after the war, but the worsening economic conditions soon forced
cutsin both industrial and government research support. Staff cuts were widespread, including many
academically trained chemists. The general economic malaise continued until 1933, when the National
Socidist (Nazi) Party took power.

The Nazi regime represents a case where governmental support proved to do more harm than good.
Hitler stressed scientific research but considered it less important than his Aryan social policies. Johnson
relates the story (p. 49) that when Carl Bosch told Hitler that dismissing Jewish scientists would set
chemistry and physics back by a hundred years, Hitler responded that then the Reich could do without
chemistry and physics. Despite Hitler’s glib answer, the German chemical industry played a critical role in
World War 1l and also conformed, with varying levels of enthusiasm, to the government’ s anti-Semitic
policies. Several of the authors focus on this period, which is surely alow point in the history of the
interaction between government and industry.

The chapter by Ashish Arora and Alfonso Gambardella brings the story forward into the period following
World War I1. It is not limited to Germany, but makes some interesting explanations for modern trends,
like globalization. Arora and Gambardella identify two main categories of technological innovations that

were important during the latter half of the 20th Century, polymer chemistry and chemical engineering.
The former was market driven and research intensive, like the dye industry in the early part of the century;
however, the research focus was different. Instead of being totally concerned with how to produce new
products, the need to anticipate and satisfy consumer demand became equally important. Chemical
engineering represented a new emphasis on the science and economics of the chemical industry, and
resulted in the creation of speciaized firms to design chemical processes.

The factors that determine the direction of chemical progress are varied and complex, but it is clear that
public demands for new products or changes in manufacturing have played an important role, most



importantly in the latter half of the 20th century. Unfortunately, this topic is given very little attention in this
book. New theoretical insights and serendipitous laboratory discoveries play an important role, but by
themselves, they cannot fully explain why chemical research follows the path that it does. Perking’
accidental discovery of mauve was a necessary step in the development of the synthetic dye industry, but
equally important were the prominent figures who showcased the new color, giving companies a strong

impetus to create new products. It isamusing to think that industrial chemical research in the late 19th
century may have been driven, at least in part, by the fact that Empress Eugenie of France thought the
new dye matched the color of her eyes.

The impact of public opinion on chemical developments has been especially clear since World War 11.
Public concerns about energy shortages and environmental pollution probably have done as much to
encourage new research on catalysis as did the need for explosives during World War I. Similarly,
whether or not the criticisms were completely fair and justified, Rachel Carson’s attack on the chemical
industry did have a profound effect. Today’s emphasis on *Green Chemistry’ is only the latest result of
pressure from environmental concerns. These demands from environmentalists are continuing today to
force the chemical industry to reshape and redefine itself. The failure to consider these developmentsis a
major omission in this book.

During the 20th century, world public opinion has viewed the chemical industry with a mixture of
admiration and unease, with the latter emotion becoming increasingly strong since World War I1. Despite
two world wars and several periods of political and economic confusion, German chemical companies
have been looked upon as world-recognized leaders in chemical research and new product creation.
They not only enjoyed some of the greatest public admiration but also the most negative reaction because
of their association with war gases and the use of dave labor. The various articles in this book do an
excellent job of developing both the positive and negative aspects of this story. In addition, the authors
provide some interesting insights into the forces that have shaped modern chemistry, insights that should
be of special interest to philosophers of chemistry.
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