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Introduction

German science and technology was a terrifying threat to the Allied nations
during the Second World War.! The first long-range, self-propelled missile,
the V-2, shattered homes and terrified the citizens of London. Combined with
Germany’s generations-old reputation for excellence in science and engineer-
ing, the V-2 and other weapons gave credence to Nazi propaganda about
forthcoming “wonder-weapons” that would turn the war decisively in the Axis’
favor. The First World War’s advances in poison gases, explosives, and ma-
chine guns had devastating effects, resulting in the death of about one out of
every twenty individuals living in Axis countries and one out of one hundred
in Allied nations. The new weapons of the Second World War—radar, rockets,
better tanks and submarines, and, at the very end of the war, jet airplanes and
atomic bombs—were proving equally decisive. Allied military leaders were
left to wonder what else was in store.

Throughout the war, Allied intelligence agencies worked hard at uncover-
ing the secrets of German military technology. As the German army fell far-
ther back into Germany itself, teams of investigators raced along the front
lines, seizing production and design facilities. They hoped to learn what weap-
ons the Nazis might have passed on to Japan, and to redirect as many of these
German advances as possible toward speeding up the conclusion of the Pa-
cific War. Especially intriguing were tank designs, prototypes of experimental
aircraft, any signs of progress on a German atomic bomb, and, of course, the
V-2 missile.

None of the conquering armies stopped at just searching for military tech-
nologies, though. Nor did they cease their investigations after Japan surren-
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dered in September 1945. Quite the opposite, as American, British, French,
and Soviet forces occupied Germany, they orchestrated the largest-scale tech-
nology transfer program in history, aimed at almost every field of industrial
technology and academic science. Swarms of investigators recruited from
industry, military branches, and intelligence agencies scoured Germany’s fac-
tories and research institutions. They seized or copied all kinds of documents,
from patent applications to factory production data to science journals. They
questioned, hired, and sometimes even kidnapped hundreds of scientists, en-
gineers, and other technical personnel. They studied technologies from aero-
nautics to audiotapes, toy making to machine tools, chemicals to carpentry
equipment. They grabbed academic libraries, jealously competed over chem-
ists, and schemed to deny the fruits of German invention to any other nation—
including their allies.

This book is a comparative history of the American, French, British, and
Soviet efforts to transfer German science and technology to their own indus-
tries, academic research facilities, and military arsenals during the post-Second
World War occupation of Germany. When I began studying this topic, I wanted
to uncover why each of these nations would pursue these “intellectual repa-
rations” in such similar ways and on such a scale, despite their very different
economic, political, and diplomatic positions coming out of the war.> The
Western Allies (the United States, United Kingdom, and France) both coop-
erated and competed in their efforts. The Soviet Union remained largely on
the outside, attempting its own reparations program aimed at recovering from
a far greater degree of devastation and preparing for expected conflict with the
capitalist West. I found major differences in how each nation pursued Ger-
man science and technology based in large part on what policymakers in that
country saw as their biggest threats and opportunities in the emerging post-
war world.

Plans for capturing this craft knowledge varied even within each nation,
with many decision-makers pushing diverse schemes. Each nation deployed
a tangle of independent or semi-independent entities to Germany, hoping to
acquire different slices of German science, and often internal competition was
as fierce as international competition. America did not have a plan for taking
German science and technology, but lots of American military departments,
civilian groups, intelligence agencies, and individual policymakers and busi-
nessmen had plans. Each of these nations (and the bureaucratic actors within
them) also changed their overall priorities as the occupation went on and as
internal politics met the international diplomacy of the early Cold War. I at-
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tempt to capture some of this fundamental messiness throughout the book.
Decision-makers both at home and in Germany were operating with limited
information, navigating complex and evolving bureaucracies, and sometimes
acted with more eagerness and ambition to take German technology than
foresight and deep planning.

Yet, as I researched, I kept coming across a debate that seemed to be going
on in all of these nations at once and which was much more fundamental to
scientific espionage: what does it take to transfer technology, anyway? Is it
enough to copy documents? That would be convenient, especially with the
help of the breakthrough information technology of the day: microfilm. With
an army at their backs, investigators could copy any documents they wanted,
including secret blueprints, raw experimental data, patents, and even aca-
demic journals. Microfilmed reports could be reproduced and sent around
the world efficiently. Many of these exploitation programs depended on this
premise.

As these investigations stretched over months and years, however, busi-
nessmen, politicians, and military researchers around the world came to a
similar conclusion: technology lived at least as much in people as it did in
things. All the blueprints and prototypes in the world could not capture the
hands-on experimentation and skill—the “know-how;” as they called it—that
was absolutely necessary in order to really use and understand any kind of
technology. Copying documents was useful, but no reports, however well writ-
ten, would ever be enough. They needed the know-how. That meant acquiring
German scientists and technical personnel, through hiring or even by force,
even though anti-German sentiment made this politically tricky. It also meant
sending their own engineers over to Germany for long-enough periods to
acquire the skills through sustained, hands-on tutelage.

This book falls into any number of historical fields: the history of science
and technology; diplomatic history; business history; the history of ideas; the
history of Germany, the United States, France, the United Kingdom, and the
Soviet Union; the history of espionage and intelligence; and potentially oth-
ers. It is, among other things, a history of the diplomatic and political conse-
quences of cultural ideas about technology and society. This was an era when
science and technology became increasingly important for national security
and increasingly important trading chips among nations. Diplomacy, domes-
tic science policy, plans for rebuilding Germany, industrial policy—all became
deeply entangled in the early postwar years. Taking German technology mat-
tered for more than just a few industries and went well beyond the famous cases
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of V-2 rockets, unethical medical experiments, and the questionable decision
to let some “Nazi” scientists off the hook in exchange for service. The legacies
of these exploitation efforts reverberated in intellectual property law and pol-
icy, international business tactics, diplomatic relations, and how states pro-
moted industrial technology for decades to come.

In addition to academic audiences, I wrote the book in part for a general
audience without an exhaustive knowledge of the historical context surround-
ing these programs. I have attempted to include enough detail and explana-
tion that readers should not need more than a basic knowledge of the end of
the Second World War and the early Cold War to follow along. With the ex-
ception of a few cases where non-English words look and translate almost
exactly into English (e.g., the French recherche scientifique for “scientific re-
search”), I have included my own loose translations, in notes if not in the text
itself. An interest in science and technology will certainly make things more
interesting, but detailed knowledge of these fields should not be needed.

Reaching different audiences means that some sections will not appeal to
everyone equally. The average reader stands to gain more from chapter 5, for
example, than will specialists in Soviet history who are already familiar with
that story. Some subsections address issues of special interest to historians of
technology, business, intelligence, diplomacy, and other fields. There is some
basic repetition throughout, so even if readers skim some segments, the rest
of the book should hold together. Details matter, but in a complicated, fasci-
nating story like this one, it is far more important that everyone gets a chance
to see the forest than that each person study every tree.

Historical Context

Entering the Second World War, Germany had a centuries-old reputation for
scientific and technological leadership. In mathematics, Germany overtook
France as the world’s leader by the mid-nineteenth century.’ From the Nobel
Prizes’ founding in 1901 through the late 1930s, German scientists won four-
teen prizes in Chemistry, eleven in Physics, and nine in Physiology or Medi-
cine. German scientists (by citizenship) earned more Nobel Prizes than any
other nation, from the Prizes’ founding through 1956 (barring one year when
it tied with the United Kingdom in 1904-1905), after which the United States
took over. Counting solely science prizes, Germany led until 1964.

Even after the damage wrought by the First World War, Germany remained
in a central position.” Throughout the late nineteenth and early twentieth cen-
turies, many of the best science students from around the world took pilgrim-
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ages to train in German laboratories and universities. Among them were
American scientists J. Robert Oppenheimer and Irving Langmuir, and many
who would eventually immigrate to America, such as Eugene Wigner (born
in Hungary) and Enrico Fermi (Italy). Likewise, nearly nine thousand British
students studied in German universities between 1849 and 1914.° By the
1940s, the United States had overtaken Germany in a number of metrics (e.g.,
number of articles published or number of PhDs), and American PhD pro-
grams rose in prestige to rival the Germans, but Germany’s overall reputation
survived.”

British admiration for German science tied into a broader admiration for
German learning and culture, as well as a long-standing fear of German mil-
itary aggression.® In the late nineteenth century, a steady flow of German sci-
entists found jobs in the United Kingdom, with major benefit to British sci-
ence and industry.’ The founding of the journal Nature in 1859 gave the British
additional claim to international prominence in science, competing with a
traditional German strength in science publishing. However, now that Nature
could provide a single (English-language) review of the international scene,
British readers became all the more aware of Germany’s scientific strength.
As historian Rainald von Gizycki put it: “Its British readers obtained from it
a clearer picture of the centrality of German science. . . . Nature returned in-
cessantly to this theme with the gravity and insistence of Cato warning Rome
of the danger of Carthage™

Close ties between universities and industrial research facilities were one
key to German scientific strength, with the chemical industry as a major bene-
factor and beneficiary." The chemical industry was one of the largest in the
world in the first half of the twentieth century, as fertilizers, dyes, and explo-
sives all gained economic importance. German cartels held a dominant market
share in the international chemical trade. They bought out chemical compa-
nies in other countries and used intellectual property (patents and trade-
marks) to control others. The Reichspatentamt, or State Patent Office, had an
international reputation for efficiency, and policymakers around the world
used it as a model when considering how to reform their own systems.

During the First World War, this strength in the chemical industry was a
major advantage for Germany. The war has been dubbed “the chemists’ war”
because of the impact of explosives, poison gases, pharmaceuticals, and fuels.
In each area, the Triple Alliance of Germany, Austria-Hungary, and Italy had
an advantage over the British, French, Russian, and, eventually, American
forces.” In response, both the American and British governments seized Ger-



6 Taking Nazi Technology

man patents (at first with a nominal goal of keeping them in neutral custody
throughout the war, then later selling them off) under the Trading with the
Enemy Acts.” In America, the Office of the Alien Property Custodian sold all
chemical patents to the Chemical Foundation, an industry group organized
for this purpose, who in turn licensed the patents to American chemical
firms for very little money. After the war, the German cartels sued the Chem-
ical Foundation in US courts for return of their intellectual property and for
damages but lost, as the foundation was able to argue successfully that the
patents alone were of little value, since they did not have enough information
to transfer the technology themselves. These patents became something like
“intellectual reparations,” though on a relatively small scale and not planned
that way initially.

German Leadership: Perception and Reality

In retrospect, Germany’s lead in science and technology—such that it existed,
in fact, in the first place, outside of perceptions—eroded considerably in the
first half of the twentieth century. As Volker Berghahn has argued: “Neither
the pre-1945 relationship between [the US and Germany] nor what happened
afterwards can be understood without conceiving of the role of technology
in modern industrial societies in much broader terms than patents and ma-
chines™ Including “technologies” such as industrial organization and busi-
ness management techniques, you can tell a convincing and important version
of this history in which Germany looked to America for leadership as early
as the late nineteenth century.

American industry jumped in rankings of gross domestic product from
the 1860s (i.e., the end of the American Civil War) through the early twenti-
eth century, and these advances certainly led governments and businessmen
around the world to reflect on what they could learn from American prac-
tices. “Scientific management,” or Taylorism (after its inventor, Frederick Tay-
lor), is one example of American leadership in industrial organization. From
its origins in the 1880s, it became an international phenomenon in the 1900s
to 1920s, leading business magnates from as far away as the Soviet Union to
visit and study American factories.” In this broader context of industrial or-
ganization and business technology, American leadership (including over
Germany) began long before the post-Second World War boom.'¢

In the more specific world of academic research, the Nazi party’s racism
and antisemitism undercut German science to a tremendous degree.” The
party’s rise drove many of Germany’s brightest scientific and technical inno-
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vators to flee abroad, and anti-Jewish laws forced the departure of many of
those who had not left willingly. Hundreds of scientists were among those
who fled in the 1920s and 1930s, most of whom ended up in America, Britain,
and France. These emigrant scientists included Albert Einstein, Max Born,
Hans Bethe, and Karl Popper. At least fifteen of these scientists would go on
to win Nobel Prizes in scientific fields. This mass exodus seriously damaged
German science (and in fields well beyond science, as many great artists and
other scholars fled) while strengthening the countries who took these indi-
viduals in. Several of these émigrés eventually played important roles in the
Manhattan Project, for example.”®

Both world wars led to sharp anti-German sentiment in America, Britain,
France, and Russia/the Soviet Union, and German scientists found them-
selves excluded from international organizations for much of the 1920s through
the 1940s. Given the growing importance of these other nations in the science
publishing marketplace and in hosting conferences, this exclusion dealt an-
other major blow to German science.”

These developments are likely much clearer in hindsight than at the time,
and Germany retained much of its image of technological sophistication as
the Second World War approached. Future chapters include additional illus-
trations of German technology’s reputation. The Nazi party cultivated an image
of modernity, employed cutting-edge media and propaganda technologies,
drew on ties between Italian fascism and futurism, and spoke continually
about a society based on race science (at the same time, they disparaged mod-
ern European society and rationalism).?® During the war itself, Germany de-
veloped or deployed several innovative military technologies, including jet
engine aircraft (albeit at the very end of the war), advances in small arms (par-
ticularly high-quality tanks), and most famously, the V-1 flying bomb and the
V-2 missile.”

Given this background, it is perhaps unsurprising that Allied occupiers
would investigate and try to learn from German science and technology. Ed-
itorials in trade journals, newspaper op-eds, and government planning doc-
uments all promoted the idea. The idea was clearly appealing to more than
just a few policymakers. Sidney Kirkpatrick, editor of Chemical and Metal-
lurgical Engineering, was a major promoter of such efforts, writing in May
1945: “We are not seeking reparations in money, goods, or land. But what we
can obtain in the way of new science and technology, processes, patents, and
know-how can be used by the democracies in building a better and safer
world”? An engineer lamented in Aero Digest in April 1946 that “We’ll Just
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Never Learn: . . . Very few persons realize that the technical information which
we have ‘liberated’ in Germany is one of the biggest ‘reparations’ we may ever
receive”” When officials in the United Kingdom offered to include its empire
in British efforts, representatives from Canada, Australia, India, and South
Africa eagerly accepted (and, in fact, South Africa signed on in 1948 after
having tried to operate such a program independently).?* As I discuss in later
chapters, the reactions to German science and technology varied consider-
ably across industry, but the initial interest was widespread and intense.

Historiography

These scientific exploitation programs became public knowledge even while
they were still under way, and ever since, the brilliant but amoral Nazi scien-
tist working for other nations has been a fixture of popular culture. The most
prominent real-life scientist of this type was Wernher von Braun, one of the
chief designers of the V-2 rockets and later an important team leader in the
American space program.” Von Braun became an influential promoter of sci-
ence to the public, even teaming up with Walt Disney to produce “edu-tainment”
films about space exploration in the 1950s. He was one inspiration for famous
fictional scientists, from the title character in Dr. Strangelove to the villain in
the 2014 film Captain America: The Winter Soldier.

Every few decades since the war, another journalist or popular historian
has written an expose about American use of former Nazi scientists, espe-
cially as it relates to Operation Paperclip.” From Michel Bar-Zohar’s The Hunt
for German Scientists, 19944-60 (1967) to Clarence Lasby’s Project Paperclip
(1971), Tom Bower’s The Paperclip Conspiracy (1987), Linda Hunts Secret
Agenda (1991), and Annie Jacobsen’s Operation Paperclip (2014), among oth-
ers, the topic continues to interest new audiences. Historian Brian Crim added
to this collection with a well-researched, more academic Our Germans in 2018.
The quality of these works varies tremendously. Jacobsen’s and Crim’s are the
best researched, benefiting from much easier access to historical records. They
almost invariably aim to shock audiences with the moral outrage of employ-
ing former Nazis and in a few cases draw clear lines between war crimes in
Germany, American policymakers’ knowledge of those crimes, and the scien-
tists being brought to work in the United States regardless (and against immi-
gration laws). As this book shows, Operation Paperclip was actually just one
small part of a huge constellation of related programs, within and far beyond
American shores, but sometimes a narrow focus can make for more compel-
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ling and useful stories. The moral questions these exposés explore are impor-
tant, but they are not the focus of this book.

Among academic historians, the exploitation of German science has re-
ceived much less attention, though there are some important exceptions. The
foremost among them is John Gimbel’s Science, Technology, and Reparations,
published in 1990.” This book shook the episode from relative obscurity
through a forceful and well-researched argument that this form of “intellec-
tual reparations” benefited the United States to the tune of billions of dollars,
a figure on par with what the Soviet Union seized in material reparations.
Gimbel argued that although American diplomats argued for moral authority
in the Cold War by claiming to have refused reparations, in contrast to the
Soviets looting East Germany, this was actually disingenuous. In Gimbel’s
words: “T admit quite frankly that I am no closer to a precise evaluation [of
the value of these ‘reparations’] than anyone else. What I have been able to
show, however . . . is that the amount and the value are by no means insignif-
icant. The s10 billion figure bandied about by the Russians and their friends
and dismissed by State Department functionaries as ‘fantastic’ is probably not
far from the mark”*

Science, Technology, and Reparations set oft a flurry of follow-up studies by
historians in the United States, Germany, and, in rarer cases, in other countries.
A conference in 1996 brought together many of these responses, collected in
an edited volume titled Technology Transfer out of Germany after 1945.* The
ten essays in this collection address a wide range of topics, including the in-
fluence the Nazi party had on German science, the idea of “intellectual repa-
rations” within international law, American-German business relations during
the twentieth century, and the importance of intellectual reparations within
chemical and aeronautics industries. I address the specifics of several of these
essays throughout the book. Of particular interest is Raymond Stokes’s con-
tribution on the chemical industry, in which he argues: “Neither Allied hopes
nor German fears of the forced technology transfer programs were realized,
although one of the programs’ unintended effects was to promote integration
of each of the postwar German states into the sphere of influence dominated by
one of the two superpowers.”* This is an argument with which I am in broad
agreement. As I argue throughout the book, it applies considerably beyond
the chemical industry—in fact, it is perhaps less true for chemicals than it is
for many other fields—and runs contrary to much of the other writing on the
topic, which tends to adopt Gimbel’s research questions and conclusions.



10 Taking Nazi Technology

Almost all of this writing and that not yet mentioned focus exclusively (or
atleast primarily) on the American experience, yet as I show in this book, this
was far from solely an American enterprise. Some writing does exist on each
of the other major Allied powers, some of it excellent, though there is substan-
tially less. While I discuss these in more detail in each of the first four chap-
ters, a few trends are worth noting at the outset. The French case has received
the least study, though French historian Corine Defrance has written several
articles on the topic to supplement broader histories of Franco-German rela-
tions.* Jacques Villain, a rocket scientist—cum-historian, has authored several
related articles.> Most research useful for understanding French policy comes
from historians studying broader trends, however: the development of the
European Economic Community (and early European Union), diplomatic
positioning after the war, and the importance of science for French national
self-image.”

The most impressive study of British scientific exploitation policy is un-
doubtedly a 1,265-page dissertation by Carl Glatt.** A handful of articles at-
tempt more accessible treatments of the subject.” Those seeking something
in between, though, would do well to look in the relatively well-developed
historiography of British espionage, paired with histories of British concern
about retaining a prestigious role in the postwar world.*

Finally, while Soviet records are notoriously difficult to access, a number of
excellent histories have built on East German archives, memoirs of German
scientists taken to the Soviet Union, and Western intelligence assessments of
Soviet activities.””

Consequences and Importance of Scientific Exploitation

Almost none of the aforementioned works tackle the exploitation of German
science beyond a single nation’s experiences. In contrast, this book is funda-
mentally a comparative history of each of the major Allied powers. This has
several important advantages. It allows better understanding of the events
themselves, which played significant and underappreciated roles in shaping
the economies, diplomacy, and internal politics of the involved nations. In a
sense, there was a sort of natural experiment at play: given different starting
conditions, but similar objectives, how does scientific espionage play out on
a similar playing field?

When studying just one nation’s experiences, it is difficult to see whether
something succeeded (or failed) because of something particular to that na-
tion or because of a broader, international trend. There were a number of major
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changes in science’s role in society under way in this period that other histo-
rians have already identified. Science grew exponentially during the twenti-
eth century, for example, whether measured by the number of scientists, the
number of journal articles, or several other metrics. Science and technology
became important to diplomats and national security specialists in new ways.
The comparative discussion here allows insight into how these broader trends
played out in different contexts.

This book also moves away from one of the questions that has occupied
nearly all of the academic histories related to this topic: the dollar-value worth
of these “intellectual reparations.” I do not attempt any sort of answer to that
question besides the vaguest of discussion in the conclusion. The very ques-
tion of how much these programs were worth, I argue, misses most of what
makes these efforts important. Technology transfer is hard. What factors lead
to successful and unsuccessful attempts to move technologies across national
and cultural borders has been a driving question in the history of technology,
and little consensus has ever been reached.”® This book continues this line of
questioning rather than assuming that technology transfer in general works
this or that way and extrapolating from there the money taken from Germany
or won by the occupiers.

Given four nations with a desire to learn from Germany’s accomplishments
and the power of an occupying army at their backs, as well as the differences
between the occupying nations, what factors seem to have aided or impeded
successful technology transfer and scientific communication? This is a cen-
tral question examined in this book. In particular, I focus on how people at
the time understood technology and what they thought it took to transfer it
from place to place. As I argue, the 1940s was a period when this understand-
ing changed, dramatically and importantly, toward a much heavier emphasis
on the importance of “know-how””

The term “know-how;,” meaning something like “inventions, processes, for-
mulas, designs, skilled manual methods, [and] preferred sequences of indus-
trial operations learned from practical experience,® saw a dramatic increase
in usage starting in the 1940s. This attention paid to intangible knowledge, in
turn, had serious implications for policy in Germany as well as for the wider
postwar business and legal worlds. It was not the basic idea of know-how—
or “tacit knowledge,” as it is sometimes called—that was new. As business-
men and policymakers started to pay increased attention to this hands-on,
craft knowledge, though, it meant changing the basic plans for taking Ger-
man science.
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Structure and Overview

This book begins with chapters covering each nation’s story individually, then
moves on to chapters addressing broader themes that tie these stories together.
The first four chapters, then, cover the United States, United Kingdom, France,
and the Soviet Union, in that order. These are not truly isolated histories, but
treating them separately at first helps introduce the people and organiza-
tions involved without becoming overwhelming. The final three chapters then
tackle how this history ties into larger historical forces that shaped and were
shaped by the exploitation of German technology. This means that the book
moves from a narrower to a wider lens.

Chapter 1 tells the most familiar story—the American exploitation of Ger-
man technology—but I argue that both historians and journalists have mis-
understood its importance. Rather than focus on the usual contrast between
American values and the use of Nazi scientists, I emphasize in this chapter
the contrast between American expectations about what they would find in
Germany and what they actually did. Both the popular and academic his-
tories about this topic focus on the dollar value of these reparations, yet this
emphasis has problems in both theory and practice. American companies
expressed great enthusiasm for investigations of German science and tech-
nology. However, once there, they frequently wrote about their disappoint-
ment with what they found. The greatest discovery of American industrial
investigators in Germany was not a cache of new technologies or scientific
secrets (though they found those, too) but rather a new perception that Amer-
ican technology and industry—not German—led the world.

In chapter 2, I turn to British efforts, as they sought to balance two increas-
ingly urgent priorities: close relations with the United States and developing
more export industries. The Americans seemed likely to be a keystone of Brit-
ish postwar security, but export industries were the only way to pay down
national debt and repair balance-of-trade issues. At first, these seemed to be
harmonious goals, as Anglo-American cooperation seemed sure to help both
nations. Amid parliamentary debates about the relationship between scien-
tific knowledge and gaining economically useful technology, British industrial
investigators scoured Germany for patents, blueprints, trade secrets, and, in
some cases, skilled personnel. However, initial plans to use this cooperation
to draw together American and British intelligence ran into the problem of
how to copy German technology. As they lost faith in capturing this technol-
ogy in written reports (that could be shared with their American allies), Brit-



Introduction 13

ish policymakers turned toward a more self-interested exploitation style em-
phasizing “know-how”

In chapter 3, I address the French occupation of Germany and how French
concerns with diplomatic standing in the world shaped domestic science pol-
icy and occupation policy in Germany. Unlike the close Anglo-American
relationship, the French remained relatively isolated from its allies. This, in
turn, meant that French policymakers had less reason to mimic American
planning for the sake of good relations. Combined with important policy-
makers’ fundamentally different understanding of technology transfer, this
led to French exploitation efforts that differed from the other Allies’ in impor-
tant ways. French belief that science and technology were fundamentally part
of the society around them led important policymakers to see no value in
removing German scientists from their original contexts. Instead, they fo-
cused on acquiring German expertise and technology through collaboration
and surveillance rather than transplantation, for example, by building Franco-
German research centers. This policy likely had significant impact in easing
tension between these former enemies, paving a path for cooperation in the
early formative era of a European economic community. Conversely, these
different scientific exploitation strategies only generated more friction among
the Western Allies.

In chapter 4, I wrap up the national summaries with the Soviet Union’s
actions in Germany. This includes the famous Operation Osoaviakhim, in
which thousands of German scientists and technicians found themselves es-
sentially kidnapped deep into the Soviet Union. There, they worked in rela-
tive comfort (but with no freedom to leave) for years. They contributed to
Soviet science and technology, including research on the atomic bomb, be-
fore returning to East Germany. This chapter, unlike the others in the book,
is more of a synthesis of other historians’ work than a substantially new inter-
pretation built from primary sources. The main reason for this is access: gain-
ing entry to Russian archives relating to intelligence and national security is
difficult, often impossible, especially for a foreigner. Still, other scholars have
made good use of German sources on the Soviet occupation, and this chapter
draws from my own research on how the Western Allies interpreted Soviet
actions. Using these studies, we can piece together enough of the Soviet story
to draw parallels to (and differences from) the American, British, and French
stories.

Chapter 5 is the first thematic chapter, in which I look at how concern with
rehabilitating Germany’s academic science tied into each of the occupiers’
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own changing domestic science policies. In each case, policymakers strug-
gled consciously with what science could contribute to a nation. Was it a force
of democracy, inspiring a society full of openness and civic disagreement? A
dangerous source of military strength? A venue for cultural diplomacy, allow-
ing nations to influence one another regardless of the content of the science
itself? What did it take to generate economically or militarily useful science?
In this chapter, I argue that the United States was not the only country to turn
discussions of German science into sources of soft power diplomacy in the
1940s and early 1950s; the United Kingdom, France, and the Soviet Union did
the same. Though the details varied by country, each nation saw science as a
powerful agent for building and exerting state power. This thinking and the
planning for the occupation of Germany were powerful influences on each
other.

In chapter 6, I connect a basic, practical question about the exploitation of
German science—How did intelligence agencies plan on moving around all
that copied German documentation?—to major changes under way in scien-
tific and technical communication in this era. The first half of the twentieth
century witnessed a vast, exponential growth in the amount of scientific in-
formation that the world’s science libraries, universities, and corporate research
facilities sought to manage. In response, ambitious scientists, librarians, and
other thinkers began promoting utopian solutions based on cutting-edge
information technologies (primarily, microfilm). The exploitation efforts in
Germany, with the vast amount of information gathered, proved a testing
ground for these “documentation movement” activists. The major problems
surrounding the capture of intellectual reparations were in part a reflection of
the failure of the documentarians’ microfilm-and-bibliography-based schemes.
The attempt itself had more lasting legacies. Investigations of German science
led governments to invest in information technologies (including early me-
chanical sorting), especially for use in intelligence agencies. They also set the
stage for major changes in library science and information science.

Chapter 7 takes the widest lens. In it, I look at some of the major legacies
of the intellectual reparations programs in Germany. One of the biggest les-
sons, learned by businessmen and politicians around the world, was that
moving technology from place to place was extremely difficult and often im-
possible without also accounting for the “know-how.” That meant focusing
on the people who developed and worked with the technology at least as much
as documents or blueprints. This interest in know-how became an interna-
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tional phenomenon in the postwar years, changing the face of international
business and challenging lawmakers to rethink how they could influence the
world around them. At the same time, as technology took on new significance
for national security, policymakers started thinking through how they could
prevent the spread of certain technologies, whether by limiting the move-
ment of skilled people with the know-how or by other means. While the ex-
ploitation of German technology was surely not solely responsible for these
big-picture trends, it was at least one important contributor, and these long-
term legacies are explored in this chapter.

This is a book about the different paths these four nations took in orchestrat-
ing possibly the most ambitious technology transfer programs ever attempted.
Amid the drama of citizen-spies racing across battle lines and scientists en-
abling mass slaughter, policymakers around the world learned lessons that
reshaped the postwar world. One of these lessons, and a key theme through-
out the book, is that seizing technology is far easier said than done. These
programs often failed or at least succeeded far more modestly than planners
promised. Technologies exist to solve problems within particular societies,
and so any technology transfer requires adaptation, trial and error, and some-
times the discovery that the source and recipient simply have different needs.
In this case, German technology had quite a reputation, but in many cases the
process of seizing German industrial science had such high costs that they
likely erased any benefit. Technology transfer and scientific communication
became ever more important in the postwar world, with a globalizing econ-
omy and Cold War espionage in the headlines. Even a simple lesson of being
cautious about scientific espionage would have been invaluable.
Governments and businessmen also took other lessons from the intellec-
tual reparations programs. The occupation zones were laboratories in which
the Allied governments tested theories about how science and technology
interacted with national security. As they simultaneously governed their oc-
cupation zones and prepared at home for the emerging Cold War, science
policy became ever more important for a variety of policy goals—and thus
so, too, did the programs designed to exploit German science. Science and
technology sometimes seemed like very different things, and needed differ-
ent policy prescriptions, but they also often ran together in this period.*° The
agents sent to copy Germany’s science and technology did not draw sharp
distinctions. Microfilm reels sent home from German research institutes often
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included a mix of patent filings, raw research data, papers from academic jour-
nals, notes from interviews with both professors and industrial engineers, and
various other items.

This is also a book about how the efforts to untangle what science and
technology meant for postwar Germany wrapped together with science pol-
icy on the home front. The lessons were not always clear-cut, nor the conse-
quences direct, but they were far-reaching. The programs had legacies from
scientific communication systems to industrial policy, from the development
of espionage programs to international business law. One book cannot cap-
ture every legacy rippling out from complicated programs operating across
many scientific fields, many industries, and spread over several continents.
By bringing together as many of these as possible, though, I hope to show the
breathtaking ambition and powerful impact of these programs, especially in
how people around the world thought about moving technology from place
to place. J. Robert Oppenheimer, “father of the atomic bomb,” commented in
an interview with Time magazine in 1948 that “the best way to send informa-
tion is to wrap it up in a person”* However abstract this lesson might seem,
it is one that pervades this book and reshaped the twentieth century.



American Exploitation Programs

High Hopes, Narrow Gains, and Long-Term Lessons

As the Allied Expeditionary Force marched east after D-Day, scientific intel-
ligence units raced across the front lines securing buildings, equipment, and
people deemed to have scientific or technical value. American and British
troops escorted teams of scientists and moved technical documents to their
own bases, especially from lands they would have to hand over to Soviet oc-
cupiers. After the war officially ended, with Germany divided into four zones
of occupation, US planners established overlapping, sometimes conflicting
agencies responsible for learning about German science and technology. These
agencies convinced German scientists (sometimes forcefully) to migrate to
America or Britain in order to both gain their skills and deny the same to the
Soviets. Hundreds of investigators—mostly ordinary engineers borrowed
from dozens of US firms—swarmed over Germany, seeking “intellectual rep-
arations” in a wide variety of civilian industries. Nothing similar had ever
been attempted on this scale.

This is an incredible episode in American history, but not just for the rea-
sons that people often assume. Many books, movies, documentaries, and a
few academic histories tell versions of this story. They tend to focus on the
famous case of Operation Paperclip, which brought Wernher von Braun and
his team of rocket scientists to America. Von Braun and his team became cit-
izens and eventually National Aeronautics and Space Administration (NASA)
employees, and they helped design the rockets that sent the first men to the
moon. Von Braun was a canny self-promoter, and his celebrity has fueled the
idea that the main story here is one of priceless German scientists at the cen-
ter of an epic Cold War struggle. Comedian Bob Hope famously joked in the
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wake of the 1957 Sputnik launch: “All this goes to show that their Germans are
better than our Germans,” and he was far from the only person to think this
way.! Yet even while some at the time asked why the United States had not
done more to recruit German scientists, others pointed out the moral cost of
co-opting any of this work: some Nazi science and technology, including its
rocketry program, was built on inhumane experimentation, slave labor, and
other war crimes. Was it acceptable to hire former Nazis and protect them
from punishment if it meant a technological edge in the Cold War?

This question matters, but focusing on aeronautics and the worst imported
war criminals warps our understanding of the full breadth and legacies of the
American intellectual reparations programs. These programs were far broader
than the famous cases of rockets and nuclear weapons. Teams of civilian and
military investigators scoured German industrial science and technology in
nearly every field imaginable, from synthetic oil production to wood pulping,
toy manufacturing to machine tool construction, coal mining to building pre-
cision watches. Paperclip and Alsos, the mission to investigate how far the
Nazi regime had gotten in nuclear weapon design, were just relatively small
facets of this much bigger undertaking.

The extreme case of rocketry distracts from a fundamental question: Why
would American policymakers and businessmen think they had so much to learn
from Germany? American technology was no slouch going into the war. The
American economy’s gross domestic product was twice Britain and Germany’s
put together by 1900, and that distance only increased by 1940. Many German
business magnates took trips to the United States in the early twentieth century
to learn from American Taylorist efficiency, epitomized by Ford’s Model T pro-
duction line. War mobilization only increased this lead in productivity. Why,
then, were so many American businessmen and politicians so certain they had
so much to learn from German industry, across such a wide variety of fields?

Secondly, these intellectual reparations programs did not happen in isola-
tion. They were part of the tense, fast-changing diplomacy of the wartime alli-
ance and early Cold War. Even within the United States, politics of all kinds
led to fractured, evolving overall policy for taking German science: infighting
between the Democratic and Republican Parties, power struggles within those
parties, the State Department at odds with military agencies, newly founded
intelligence agencies vying for influence, and individual personalities clashing
all played roles. This full context is needed in order to understand these pro-
grams, and these programs in turn offer a window into a turning point in US
and world history, as world war settled into Cold War.
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This chapter starts by looking back at the US-German relationship in sci-
ence and technology before the war. That history helps us understand what
American policymakers saw when they conceived of taking Nazi technology,
though, as the following section shows, the actual path forward was winding.
I hope readers come away with a sense of the massive scope of these programs
and the intense interest from a wide variety of sources that made them a re-
ality. The logistical hurdles were high, and only much smaller-scale programs
would have been possible without buy-in across industries, with help from
trade presses, various government agencies from Commerce to War, and uni-
versity faculty and administrators across the country.

Despite that huge outpouring of support and excitement, I argue that the
biggest lesson most American industrial investigators took away was that they
had been deceived by Germany’s reputation for scientific preeminence—and,
as much, began planning for the postwar world under American leadership. To
be sure, the United States gained extremely valuable information and expertise
in some military technologies, and even a few civilian industries. I describe
those gains in detail. In most cases, though, American expectations did not
match reality, and this meant rethinking what American industry had to offer
in the global economy of the postwar world. For decades—even centuries—
American science had sent its brightest graduate students to study with Ger-
man professors. American firms subscribed to German trade publications,
sought licenses, and feared competition from German firms, and in some
fields were stuck being subordinate to German cartels. In the postwar years,
American leaders increasingly saw the United States at the forefront of inter-
national science and technology, and saw a new diplomatic lever in being able
to offer American scientific and technical aid. In some ways, the most impor-
tant story here is one of American industry taking on self-conscious leader-
ship in the world, realizing they could be teachers rather than students, and
forging productive business relationships with former mortal enemies. One
counterintuitive consequence of this is that far from robbing West Germany,
both nations might well have benefited from America’s attempts at taking
“the only reparations we are likely to receive.”

American and German Science and Industry before the
Second World War

The history of relations between the United States and Germany in the realms
of science and industry could fill several bookshelves, but at least a brief dis-
cussion is worthwhile here in order to grasp the mind-set of policymakers try-
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ing to decide how to handle postwar Germany.’ In that sense, it is at least as
important to assess perceptions as it is to assess reality. With the benefit of
hindsight, the late nineteenth and early twentieth centuries saw the United
States rise from being something of a backwater to an international power-
house of science and industry, while Germany (and Britain and France, also
traditional powers) grew more slowly and fell relatively behind. Still, big eco-
nomic trends are not always immediately clear to those living through them,
and reputations can outlast reality. The ongoing strength of Germany’s high-
technology industries (especially chemicals), combined with ongoing excel-
lence in science, sustained its reputation throughout the Second World War.
That, in turn, made Germany’s industrial technology a tempting target.

Part of Germany’s reputation for cutting-edge industrial science came
from its long-standing excellence in academic science (which was, after all,
connected through a variety of academic-industrial institutions). Through-
out the nineteenth century, top-level American scientists-in-training traveled
to Europe to pursue graduate studies, and especially to Germany. It is no
coincidence that the first American to receive a Nobel Prize in Physics, Albert
Michelson, studied at the Universities of Berlin and Heidelberg, where he
worked with German scientists such as Hermann von Helmholtz. German-
style graduate training slowly expanded in the United States in the late nine-
teenth century, starting from Johns Hopkins and reforms at Yale and Harvard.
In the first half of the twentieth century, American science grew in size and
stature. Still, Germany remained very strong in many fields. Between 1900
and 1941, sixteen German scientists received Nobel Prizes in Chemistry (com-
pared to three Americans), and ten German physicists (versus six Americans).
Nobel Prizes are hardly the be-all and end-all of scientific achievement but are at
least a decent proxy for reputation. American policymakers in the 1940s would
have grown up in a world with American science on the rise, but they would
have been taught by those who held Germany in extremely high esteem.

In industrial settings, a healthy stream of engineers and managers traveled
between the United States and Germany throughout the early twentieth cen-
tury, investigating each other’s production techniques, goods, and infrastruc-
ture. American innovations in standardized mass production, often grouped
together under the terms “Taylorism” and “Fordism,” became an international
phenomenon in the first decades of the twentieth century, one sign of Amer-
ican industry’s rise. German industrialists were among those eager to imple-
ment them. As one German engineering professor noted: “At first a few lead-
ing personalities came individually; then major firms sent their employees in
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groups of twos and threes. . . . Soon the passenger lists of the beautiful ships
of Hamburg-America Line and of North German Lloyd looked like a register
of the leading industrial firms of Germany.* Gustav Krupp, head of Krupp
AG heavy industries, was only one of many leading industrialists who took
such trips. The First World War broke long-standing connections between
American and German firms, however, and this familiarity faded somewhat
in the 1920s and 1930s.

Meanwhile, German cartels had international monopolies in one of the
most visible, powerful, high-technology sectors of the international economy:
chemicals. Articles in leading American newspapers throughout the 1930s re-
flected Germany’s reputation for engineering and technological innovation,
with titles such as: “Reports Germans Lead in Chemistry: Editor of Research
Papers Says They Have Regained Pre-War Eminence” (1930), “Germany:
Laboratory of the World” (1930), “Industrial Uptrend is Noted in Germany”
(1935), “German Chemicals in Demand” (1937), and “US Held Enriched by Ger-
man Exiles: Flight of Chemists is Called Boon to Science Here” (1939).> Many
similar examples could be found in leading interwar American newspapers
reflecting a mix of reality, fears, expectations, and, later, Nazi propaganda.

This final newspaper article points to another important episode that simul-
taneously showed off and (with benefit of hindsight) decimated Germany’s
scientific and technical prowess: the exodus of Jewish and other persecuted
scientists from Nazi Germany in the 1930s. Faced with Hitler’s rise and in-
creasingly discriminatory laws, thousands of brilliant scientists, writers, art-
ists, and intellectuals of all types fled Germany. Not all were allowed into
America or Britain, in part due to antisemitism, but many intellectuals were
able to use scholarly networks to find political support and employment needed
for immigration.® By 1944, more than 133,000 German Jewish émigrés arrived
in the United States, and among them were some of Germany’s best minds.

Famous émigré physicists included Albert Einstein, Leo Szilard, Eugene
Wigner, Edward Teller, John von Neumann, and Hans Bethe. Chemists in-
clude Otto Meyerhof, Otto Stern, Otto Loewi, Max Bergmann, Carl Neuberg,
and Kasimir Fajans. A number of these scientists were key players in the
Manhattan Projectand other wartime research. Historian Reinhard Siegmund-
Schultze has argued that this immigrant wave created new centers of mathe-
matical excellence in the United States, reduced American mathematical pro-
vincialism, and dramatically increased the strength and standing of America’s
mathematical community overall.” Similar stories could be told in a number
of fields. America’s growing scientific capability actually worked against those
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trying to find employment for these refugees, as an editorial in the journal
Science noted in 1940: “The advantages of scientific and technological supe-
riority, once held by the Europeans, no longer exist and foreigners have not
had the opportunities to make themselves useful that were enjoyed by refu-
gees two and three generations ago.”® Still, American science benefited enor-
mously from this wave, once again reinforcing how much there was to gain
from Germany.

Industrial science benefited, as did academic research. Among the German
Jewish (and other) refugees who ended up in the United States were skilled
craftsmen and industrial scientists, and they, too, sought to make themselves
indispensable. Economist Petra Moser has studied the impact of the indus-
trial chemists among these refugees and found that in areas of the chemical
industry where these émigré scientists worked, invention and innovation
(measured by patents) increased substantially.” Even after controlling for a
number of factors you might consider (e.g., was patenting already increasing
in these fields?), Moser estimates that in the specific subfields where German
Jewish émigrés joined American industry, patenting increased by 31 percent
more than in other subfields of chemistry. The exchange of ideas and move-
ment of skilled workers generally does cause increased innovation, and in
this case these industrial chemists were a shining example for industry of the
potential value of workers who were experienced in German industrial labs—
at least in this field.

Widespread belief in German scientific and technical superiority is under-
standable, then, but should not be mistaken for such a general, widespread
lead still existing in truth. For one thing, German industry’s leaders worried
since at least the early twentieth century about the opposite trend: that Amer-
ica had passed them by. Around 1900, prominent German chemists worried
that “German chemistry had been frequently surpassed by countries abroad,”
mostly meaning the United States. As a response, these chemists organized
the Reich Chemical Association."” The Kaiser Wilhelm Society was founded
in 1911 for just this reason—it was to spark greater academic-industrial col-
laboration and thus promote German technological leadership. The society
was modeled in part on what its founders understood to be an American
model, with science funding coming from semi-independent foundations and
industry-academic pairings."

Even Germany’s apparent leadership in chemicals eroded in the interwar
period, as politicians saw the importance of having local sources of explosives,
pharmaceuticals, and dyes. American chemists who studied under German
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masters such as Adolf von Baeyer and Emil Fischer brought back new kinds
of expertise, and American chemical firms reorganized during the First World
War to assert some independence from the major German cartels. The war-
time Trading with the Enemy Act even allowed the US government to seize
German chemical patents, and then transfer those patents to the Chemical
Foundation, an organization that would license them cheaply to US industry.
With historical hindsight, it now seems that there was a fundamental shift
toward American equality, if not leadership, in chemical industrial technology
and productivity between the 1910s and 1930s.” American advances should
not be overstated—Raymond Stokes convincingly argues that while “there
may have been a relative decline in the absolute dominance of the cutting
edge of the organic chemical industry by the German chemical producers in
other countries . .. the Germans continued into the post-1945 period to be
major players in international technological markets™ Still, the American
chemical firms developed rapidly in the first half of the twentieth century, and
perhaps even faster than they themselves realized relative to their German
counterparts.

The idea that Nazi science and technology was uniformly cutting-edge and
a major wartime advantage continues to live on, even in the work of many
professional historians, though this is beginning to change. As historian Adam
Tooze argues in his economic history of Nazi Germany, “it is hardly an exag-
geration to say that historians of twentieth-century Germany share at least
one common starting point: the assumption of a peculiar strength of the Ger-
many economy. * Built on the prewar reputation of brands such as IG Farben,
Krupp, Siemens, and Carl Zeiss, as well as wartime technologies that later
became worldwide standards such as the V-1 and V-2 rockets, Panther and
Tiger tanks, Me 262 jet fighter, and Mark XXI U-boat, the idea of German
technological superiority was a “myth that appealed to numerous themes in
postwar German political culture: regret at a chance of a victory wasted, the
consolation provided by the supposed superiority of ‘German technology;
the self-righteous commemoration of the horror of Allied bombing™” The
rapid fall of France in 1940 gave a strong impression of technological superi-
ority and innovative planning. More recently, military historians have argued
that Germany started the war in 1939 with “no substantial technical superior-
ity over the better-established military powers of the West” and blame the fall
of France on a “fatal interlocking of Allied and German operational planning;’
but this was hardly obvious at the time.'®

The aforementioned genuinely innovative wartime technologies (the V-2,
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Mark XXI U-boat, etc.), though not developed quickly enough or brought
into production on a sufficient scale to have a major impact on the war, were
each part of wartime Nazi propaganda campaigns about “superweapons” As
such, they, too, likely fed the perception that Germany was getting ahead.
This assessment of potential Nazi superweapons seems less credulous when
you consider that the United States and United Kingdom were both develop-
ing their own at that very moment: the atomic bomb. The Manhattan Project
was born from a fear that Germany might get atomic weapons first, and one
of the first scientific intelligence units sent to Europe with the invasion forces
was the Alsos Mission to investigate the progress of a German atomic bomb."”

In the background of these shifts in relative industrial leadership, enor-
mous economic and political crises raged: the First World War, the Great De-
pression, struggles over colonization and decolonization, and the buildup to
the Second World War. Throughout, the United States lacked a permanent,
civilian intelligence agency to provide officials with reliable, neutral informa-
tion on conditions abroad. American policymakers and industrialists of this
era hardly had ideal circumstances for a sober reassessment of how Germany’s
science and industry compared to American standards. As we will see, the
persistent idea that German science was broadly superior fundamentally
shaped the intellectual reparations programs and through them influenced
the diplomacy of the early Cold War.

The American Investigation and Exploitation of German Science

During the early stages of the war, America had no systematic way of learning
about German’s scientific progress for a very simple reason: it had no real in-
frastructure for learning much of anything about foreign nations, beyond what
policymakers themselves read in newspapers. For a variety of reasons (in-
cluding a somewhat old-fashioned notion that “gentlemen do not open each
other’s mail”), America had never developed a permanent, civilian intelligence
agency akin to Britain’s Secret Intelligence Service (MI6), France’s Deuxiéme
Bureau, or the Soviet Union’s Cheka/GPU/NKVD/KGB.® The branches of the
American military had their own intelligence units prior to the war, but they
were underfunded, interservice rivalry crippled their effectiveness, and the
command structure did not invest in or trust wiretapping, code-breaking, or
other “signals intelligence” As a result, information that could have warned
about Pearl Harbor (had the messages been translated and analyzed) slipped
through the cracks. The shock of Pearl Harbor left a lasting impression on
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policymakers and military leaders about the importance of gathering and pro-
cessing intelligence.

A mandate and urgent desire for a capable intelligence community is a far
cry from having an effective infrastructure, however, and much of the story
of American intelligence, including scientific intelligence, in the 1940s is one
of growing pains—amateurism, lax security standards, and redundancy—
alongside some real successes. American scientific intelligence programs during
the war must be understood in this context of rapid, sometimes haphazard
growth and change. The Office of Strategic Services (OSS), predecessor to the
Central Intelligence Agency (CIA), made some real wartime contributions
but struggled with inexperienced, sometimes unprofessional employees—
including double agents reporting to foreign powers. Military intelligence
agencies reorganized to streamline analysis procedures but continued to suf-
fer from interservice rivalry even under the newly formed Joint Chiefs of
Staft. British counterparts provided some tutelage in running an intelligence
service (one major source of the “special relationship” that exists between the
countries today), but there was a great deal of work to be done in a short time,
and British collaborators often felt that they gave more intelligence and aid
than they received. Finally, in the context of total war and the shock of Pearl
Harbor, creating redundant intelligence efforts often seemed simpler than
deciding efficient lines of authority.

As a result, efforts at extracting German science and technology were a
mess of overlapping jurisdictions, military and civilian organizations, and
confusing acronyms and code names. There is no hope of a completely clear
retelling of who did what and when. Even those involved at the time were
often confused. This is true even when we isolate just the American pro-
grams, as we do in this chapter, though in reality the American, British, and
to some degree the French efforts were deeply interwoven (and for that mat-
ter, more than a few American operatives were passing information to the
Soviets). Both high-level diplomacy and on-the-ground decision-making in
each nation influenced the others in important ways. Future chapters begin
to unpack some of these connections.

This complexity is itself an important point. The growth so many agencies
trying to accomplish the same goal—that is, to study and then acquire Ger-
man industrial science—shows that the idea occurred and appealed to many
different groups across a number of countries. It also helps explain some of
the major differences we will see in how those involved described their suc-
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cesses and failures. For every generality (i.e., “these programs were often in-
effective”), there are clear and important counterexamples. Before attempting
to streamline and clarify, then, let us first embrace the bureaucratic mess. If
nothing else, it might allow us to appreciate the complexity Germans faced in
trying to decipher their postwar obligations to the occupiers and that policy-
makers faced in trying to coordinate and simplify the system. Remembering
each of the following agencies is not crucial. I will reintroduce them when
relevant and will otherwise refer to the broader efforts as “FIAT-related” or
“FIAT-like” programs.

Acronym Soup: The Unruly, Shifting Mix of Investigative Efforts

During the war itself, the Supreme Headquarters, Allied Expeditionary Force
(SHAEF) operated so-called T-Forces, groups of intelligence specialists, tech-
nicians, interrogators, translators, engineers, bomb squads, and combat troops
drawn from Eisenhower’s Allied Expeditionary Force. The primary duty of
these T-Force units was to identify and secure intelligence targets in occupied
territories, and this mandate extended to targets of primarily scientific and
industrial value, not just those of purely military importance.”” The T-Forces,
though a unit of the Special Sections Sub-division of SHAEF’s G-2 (intelli-
gence) unit, were assigned targets by the Combined Intelligence Objectives
Subcommiittee (CIOS), a joint British—-American task force. The task force was
comprised of a British component, the British Intelligence Objectives Sub-
committee (BIOS), and an American component, the Technical Industrial
Intelligence Committee (TIIC) (at some points known as the Technical In-
dustrial Intelligence Division [TIID]), the latter of which was established by
the Joint Chiefs of Staff under the Joint Intelligence Committee. Represented
on TIIC were the Foreign Economic Administration (FEA), Naval Intelli-
gence, the Army G-2, the Army Air Staff, the Department of State, the OSS,
the War Production Board, and the Office of Scientific Research and Devel-
opment (OSRD).

Within the Special Sections Sub-division of SHAEF G-2, there also existed
a Scientific Intelligence Advisory Section and the Enemy Personnel Exploita-
tion Section, the latter of which was responsible for operating internment
camps named “Dustbin” and “Ashcan,” where scientific and technical person-
nel (including Nazi Minister of War Production Albert Speer) were interro-
gated. The entire Special Sections Subdivision was discontinued on June 2,
1945, with its functions incorporated into the newly established Field Infor-
mation Agency, Technical (FIAT), which was a joint US-UK agency designed
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from its inception to break into national components upon the dissolution of
SHAEEF. After this happened on June 15, 1945, FIAT became FIAT (US) and
FIAT (BR). After much prolonged debate over the desirability of working with
the French, FIAT (France) eventually joined these agencies, and each ex-
changed liaison officers.”” FIAT (US) was an agency under the purview of the
Office of the Military Government, United States (OMGUS), who ran the US
Zone of Occupation.

Separate from these was the Joint Intelligence Objectives Agency (JIOA),
established by the Joint Chiefs of Staff in 1945 under the Joint Intelligence
Committee, making it the bureaucratic brother of TIIC. The JIOA in turn
organized Operation Overcast, a top-secret effort to find the scientists and
engineers connected with the V-weapon rockets and bring them into Amer-
ican control, among them Wernher von Braun and his team from the Peene-
miinde rocket testing facility in Germany. When the name “Overcast” was
leaked to the public, the project was renamed Operation Paperclip, and its
mission expanded to denial of German scientists and technicians to foreign
countries as well as acquiring them for the United States. Paperclip operated
in cooperation with British colleagues but along military lines largely inde-
pendent of FIAT or TIIC. Paperclip is surely the best-known of these efforts,
and often all efforts to take German scientists get lumped into that name
in popular memory, despite it being one small part of this constellation of
agencies.

Finally, President Harry Truman issued Executive Order 9568 on June 8,
1945, instructing the Department of Commerce to establish a Publications
Board under its Office of Technical Services (OTS), which would be respon-
sible for releasing to industry all scientific and technical information devel-
oped by the United States during wartime, pending declassification and na-
tional security limitations. Executive Order 9604, issued August 25, 1945,
expanded the scope of these orders to include the publication of “enemy”
science and technology. Unfortunately, if there are detailed logs of the debates
and rationale behind these orders, neither I nor other historians have found
them. John Gimbel notes that Fred M. Vinson, director of War Mobilization
and Reconversion, was a driving force, especially in lobbying for releasing to
American industry not just information produced internally by the US gov-
ernment but also German industrial intelligence.” Vinsons proposal to re-
lease this information circulated through the State Department, War Produc-
tion Board, and other agencies as well as the White House, so it presumably
received buy-in from a range of executive agencies. The Publications Board,
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headed by Vinson, collaborated with the Agriculture Department’s library,
the Library of Congress, and less formally with trade journals to publicize and
reproduce reports.

Beyond the aforementioned efforts, there were many smaller efforts oper-
ating partly or fully independently with some mandate for investigating Ger-
man science and technology. The Alsos Mission investigated reports of a
German atomic research program, and their capture of the office records
(and officers) of the German National Research Council provided the core
lists of scientists and technicians from which most other American target lists
were built.” The Strategic Bombing Survey nominally sought to measure the
impact of the bombing campaigns but over time expanded its mission to in-
vestigate German industry at large.”® A Technical Oil Mission, organized by
the oil industry in consultation with Harold Ickes, secretary of the interior,
investigated German advances in synthetic rubber and other oil-based prod-
ucts. Army Ordnance sent groups to study military advances, as did a US
Navy Technical Mission.** The original purpose behind FIAT was to coordi-
nate and tame these overlapping efforts. Like many well-meaning attempts to
simplify bureaucracy under one umbrella organization, though, it never had
the bureaucratic clout to force all of the others to follow its lead, and so it
sometimes became just one more competitor adding to the confusion.

As I'said, a mess. The organizational charts shown in figures 1.1 and 1.2 are
only rough approximations but can perhaps be somewhat useful.

Simplifying the Story

Most of the history of US efforts at technical exploitation can be told by fo-
cusing on just a few of these agencies. T-Force units deserve mention as the
earliest units to capture German scientists and technical equipment, though
their role was short-lived. The most important American institutions were
TIIC and FIAT, and they were functionally the same agency, as they shared
personnel and had identical missions. The only real difference was that FIAT
was based in Germany and TIIC was stateside. Headed by John Green, OTS
was the public face of these efforts, advertising FIAT reports to industry and
issuing press releases to inform the public. Project Paperclip has attracted by
far the most public attention, both in terms of reactions at the time and in
popular history about the United States using “Nazi scientists.”*

In the United States, TIIC (and later Green’s OTS) communicated with
industrial leaders and trade associations to identify targets worth investigat-
ing in Germany, and then to recruit technical personnel from these firms to
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Figure 1.1. US agencies studying/taking German technology, SHAEF era (before July
1945).

be investigators on two-to-three-month tours. Upon arrival in Germany (or
more often, in London on the way to Germany), these investigators received
basic instructions, a faux uniform, a nominal military rank equivalent to col-
onel, and introductions to T-Force units who would handle their transporta-
tion and housing. Teams of investigators with related interests would travel to
preapproved facilities, where they had authority to question technical per-
sonnel and managers, copy (but not remove) any paperwork, and tag machin-
ery for reparations seizures. Upon returning to the United States, investigators
would write up reports about their findings, which the Publications Board
would publish and publicize, allowing their acquired knowledge to benefit all
US industries and indeed companies around the world (the Commerce De-
partment sold reports to all interested, and many foreign firms and countries
purchased copies). Investigators wishing to travel to the US or French occu-
pation zones would apply for passes through the FIAT liaison officers, and
then the French or British authorities would care for them during their visits.

This was all theoretical, of course, and in reality things did not work quite
so smoothly. Some individuals or teams of investigators traveled to unap-
proved facilities, exploiting these “targets of opportunity” despite FIAT’s ob-
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jections.”® Many investigators never bothered to write their final reports or
wrote terse and unhelpful summaries that provided little detail.”” Transpor-
tation and communication were major bottlenecks, as FIAT lacked the au-
thority to command the military government officials to provide resources.
Though initially enthusiastic about the founding of FIAT to coordinate ef-
forts in Germany, TIIC’s chairman eventually became convinced that its lack
of clout in the OMGUS bureaucracy actually made their job much more dif-
ficult.”® Only frequent appeals to President Truman’s support—and through
him, that of top generals—eventually secured FIAT access to offices and
trucks.?” In most reports, the Germans who were interrogated were helpful
and open. In some cases, however, they were not so helpful. Interrogators had
no authority to employ physical violence, but scientists who refused to co-
operate often ended up in jail, or at least under close surveillance. The three
Western occupying powers generally cooperated with one another’s investi-
gations, but there are scattered reports of French teams covertly hiring German
scientists being kept in American or British camps for future employment or
technicians being put into “protective custody” (i.e., jail) for threatening to
flee to other zones with their industrial knowledge.*

Despite these day-to-day difficulties, hundreds of investigators from the
United States joined thousands from the United Kingdom in touring Ger-
many from the end of the war through 1949, and scientist “denial” programs
continued to operate long afterward to various degrees.” Hundreds of thou-
sands of documents went through data processing centers, only a fraction of
which were judged valuable enough to be worth translating and releasing but
which resulted in thousands of final CIOS, FIAT, and BIOS reports.** These,
in turn, sold quickly. By January 1950, BIOS (the British equivalent of FIAT,
though a FIAT [BR] did exist for liaison purposes) had dispatched more than
46,000 copies of summaries and abstracts to industry.*> American efforts, as
we will see in chapter 6, were even more ambitious in scale, microfilming far
more documents than they would ever even attempt to translate, much less
distribute.

Exploitation Programs on the Ground

Reviewing memoirs and letters by these investigators lets us cut through some
of this high-level bureaucracy to see what FIAT looked like on the ground.
Two investigators, Gunther Stent and Nelson Leonard, make a striking pair
for these purposes. Both were research chemists at the University of Illinois
at Urbana-Champaign (Stent a doctoral candidate, Leonard a postdoctoral
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researcher) during the war. Stent worked on synthetic rubber, Leonard on
synthesizing antimalarial drugs for use in the Pacific Theater. Eventually, both
would go on to lead tremendously successful scientific careers. Stent went on
to work with Max Delbruck at the California Institute of Technology as part
of a “phage group” that made fundamental contributions to molecular biol-
ogy, and then became a professor at the University of California, Berkeley.
Leonard became a professor at the University of Illinois, where he helped
found the field of bioorganic chemistry and was elected to the National Acad-
emy of Sciences.

Both took leave from Illinois between 1945 and 1946 to serve as scientific
investigators for FIAT in Germany. Despite the similarities in their positions,
their recollections of FIAT’s value are tremendously different. Using two in-
vestigators’ memories out of hundreds means their stories are not necessarily
representative, of course. Still, as we will see, there is a substantial split in the
historical record between those who raved about FIAT’s value and those who
saw it as a waste of time. These two investigators, then, can give us an on-the-
ground view of some of FIAT’s work while introducing some of the challenges
of interpreting its legacies.

Perhaps not coincidentally, Leonard’s mentor at the University of Illinois
was Roger Adams, who served as the chief consultant to OMGUS on how to
control and revive German science, and to whom we will return later in this
book. Leonard served in FIAT from September 1945 to February 1946. His
recollections paint an exciting and productive adventure. After arriving in
Germany and settling into the document library and microfilming facility at
Griesheim, Leonard set to work reviewing technical files. The nature of the
work fit his concept of how to study science—rather than spending time in-
terrogating German technicians, “it was my contention that the material of
real transfer value lay in the research reports and process directions. These
we gathered in from all sources, starting with the separate plants belonging
to the I.G. Farbenindustrie, evaluated them, indexed them, and had them
microfilmed for transfer to the United States. . . . The team, which consisted
of 28 personnel during the initiating phases while I was in Germany, worked
very efficiently as long as the scientists and translators did not stray from their
labors”**

Leonard quickly discovered the value of efficient archivists. A British coun-
terpart recommended that FIAT “hire a German librarian if T wanted to have
my (research) files 100% complete. I convinced the commanding officer in
Hoechst to do just that on the basis of Commander Child’s experience, and it
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had a remarkable effect on the operation of our document center. Missing
years of research reports appeared as if by magic. I never asked about their
sources when they appeared suddenly, usually following a weekend”* After
his tour, Leonard returned to Washington, DC, sat through a debrief by JIOA
under the Department of Commerce, and flew back to Illinois just in time for
the spring semester to begin.

Stent’s experiences were much less flattering to FIAT and much more in
line with the challenges highlighted later in this chapter. Stent was a Jewish
refugee who had fled the Nazi regime in his youth, eventually becoming a US
citizen. He heard about FIAT while reading Chemical and Engineering News
and saw in it a chance to visit his childhood home (and, as he writes in his
memoirs, to gloat a bit over the suffering of the Nazis who had persecuted
his family and his community).*

Stent arrived in Germany in late 1946. During his orientation, Stent’s im-
mediate superior, “Freddy K.,” a Czech-Jewish engineering student and US
Army sergeant, described FIAT’s history as follows:

We got started right after VE Day. During the first year of our operations, field
investigators were mainly volunteer hot-shot technical experts, dollar-a-year
men on paid leave from American industry. They knew exactly what they were
looking for and usually found it. For instance, they turned up new methods for
making synthetic rubies, or synthetic gasoline, or synthetic rubber. Once one
of those industrial hot-shot investigators had found the novel method he was
looking for, he took it back Stateside, to have it put into production at savings
of millions of bucks in development costs.

These company types passed on the nitty-gritty working details of the Ger-
man technical breakthroughs only to their own firms. They usually hid them
from their stateside competition. When word got out about this, Washington
decided that, from now on, FIAT investigators were going to be paid employees
of the Department of Commerce. So this year, they hired a new crew of peo-
ple’s-own investigators, like you. You're supposed to be working for the nation,
and not for the moneybags at DuPont, Firestone, and Upjohn. There’s another
difference too. You guys won't be sent out to track down the specifics of partic-
ular pieces of novel technology. You're supposed to liberate all the hot technical
stuff you can find.

Stent’s first question might well mirror ours today: “How am I supposed to do
this? Go from one place to another and simply say to the Kraut in charge, “Tell
me all about the secret technical information you have, Mister!” What if he lies,
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like ‘Frightfully sorry, Sir. I haven't got any secret technical information? Am
I supposed to extract the truth by torture?” To Sergeant K’s explicit regret,
torture was not allowed, so FIAT investigators were forced to simply “carry
out [the] vacuum-cleanerlike intelligence mission only by looking at techni-
cal documents”

Stent’s team of investigators assigned to IG Farben (one of the largest, old-
est, and most powerful chemical combines in the world) represented the di-
versity of these “peoples’ own” investigators: “a young Austrian-Jewish refugee,
who was, like me, a stateside physical chemistry graduate student; a middle-
aged, scientifically and linguistically unqualified Good-Time Charlie from
North Dakota; and an elderly, taciturn Austro-Jewish couple from New York
with vague scientific credentials”*

In Stent’s memoirs, the IG Farben Leverkusen plant director-general was
more than accommodating in providing access, but another problem imme-
diately presented itself:

I asked my colleagues, “How are we going to tell which documents describe hot
technical information? And which are merely old hat, already known all over
the world? Take me, for instance, a student of—let’s even exaggerate and say, an
expert in—the physical chemistry of large molecules. How am I going to decide
whether a procedure for making some drug of which I've never even heard, is
hot stuff? Wed have to be some kind of universal geniuses to do a real screening
job on all the paperwork piled up here!”

The other physical chemistry graduate student chimed in: “Yeah. And even
if we were universal geniuses, what with that huge pile of documents we are
supposed to screen here, itd take us forever. Wed all be still sitting here in this
comfy office at the turn of the twenty-first century, still slowly turning the
pages of loose-leaf binders. Like Emperor Friedrich Barbarossa sitting in his
Kyrfhaeuser Mountain cave over the centuries, waiting to save the Holy Roman
Empire, while his red beard grows through his table!” Good-Time Charlie also
had a good point: “How are we going to keep our Kraut camera crews busy? It
takes a lot longer to read a document than to microfilm it!” Thus, before even
getting started on any screening, we cottoned on to the futility of our mission,
and, indeed, to the hare-brained nature of the whole FIAT document-screening

program.

The team’s strategy was to sidestep the issue: they would simply mark every
shelf with documents produced in the past twenty years as needing to be
copied. “This brilliant rationalization of our screening procedure left us with
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a lot of spare time for extracurricular activities and resulted in the exposure
of enough 35mm film to stretch from Leverkusen to Washington™ As we will
see, these were far from the only investigators to ask these questions, and
solutions were often as half-hearted. In the American case, though, this was
never as central of a concern as it became for the British for a simple reason:
American firms who could afford to send investigators to Germany often
found they were not particularly interested in replicating what they found
back home.

Washington Politics and the Distribution of German Science

In Washington, political wrangling put its own imprint on how science and
technology found in Germany (and produced by the US government) was
shared with US industry. The OTS bore the brunt of these political struggles.
Personal rivalries, anti-communist paranoia, small-government ideology ver-
sus New Deal progressivism, and basic Democratic versus Republican angling
for party control all made for tumultuous early years for the OTS. In turn, it
was generously funded, then strung along, gutted, rebuilt, and eventually trans-
formed into an embodiment of government taking a new, powerful, leading
role in scientific information systems.*’

As mentioned previously, Truman’s Executive Order 9568 in June 1945
sought to release to the public as much of the scientific research that the gov-
ernment had funded during the war effort as possible, within the constraints
of national security. Executive Order 9604, issued a month later, expanded
this mandate to include information on German science and technology.
This duty fell to the secretary of commerce, Henry A. Wallace, formerly one
of FDR’s most ardent New Dealers as secretary of agriculture—and a man
with many political enemies, both personally and as a New Dealer. Wallace
created the Office of Declassification and Technical Service, which would
later become the OTS. Wallace was among a set of progressive policymakers
who saw the OTS as potentially filling a long-needed role: a government hand
in connecting businesses with science and technological improvements. If
successful here, he hoped, it might become a permanent role for the govern-
ment, aiding small businesses first and foremost. For many in Washington, the
OTS’s successes and failures were a proxy for Wallace’s, whatever the actual
merits or flaws of the OTS’s mission.

John Green, formerly the chief engineer of the National Inventors Coun-
cil, took charge of the OTS and coordinated with the Departments of War and
the Navy on which technical reports were suitable for release. As I discuss in
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detail in chapter 6, the OTS was at the heart of a major, lasting shift toward
more government involvement in distributing scientific research. The OTS’s
own vision of its mission centered on helping small businesses, though large
firms were also obviously intended beneficiaries. The logic was similar to what
British planners were thinking at the same time: large firms (e.g., General
Electric or DuPont) could already afford research and development, and so it
was the companies without those capacities who stood to gain the most from
investigations into German industry. More broadly, Wallace and Green saw
the OTS building outward, as a New Deal-inspired government would orga-
nize and aid the flow of scientific and technical communication in the post-
war world, ensuring American industrial competitiveness.

Despite the OTS’s early popularity and good press, including very positive
coverage in the Wall Street Journal, Newsweek, Science, Business Week, and
Harpers, it quickly ran into political trouble, due more to personal and party
politics than to objections about its mission or methods. Wallace’s vision of
the OTS as a step toward a more active government role in science commu-
nication drew opposition from Republicans who sought to scale down the
government bureaucracy drastically now that the war was winding down.
They feared that the dramatic increase in government powers necessitated
by the war would become the new normal. Meanwhile, Wallace himself had
enemies even within his own party. In the 1940s and 1950s, the Democratic
Party was a coalition that included both conservative Southern Democrats
(“Dixiecrats”) and idealistic, progressive New Dealers. The Dixiecrats feared
that Wallace would be a threat to the reelection of southerner Harry Truman
and hoped to undercut his success. Both sets of opponents benefited from
Wallace’s stance of collaborating with the Soviet Union on nuclear technol-
ogy, which made him a prime target for anti-communist hysteria in the late
1940s and early 1950s. The OTS became a pawn in this larger political game.

In both 1945 and 1946, Senator J. William Fulbright presented bills that
would have established the OTS permanently. After very positive hearings
full of encouraging testimony, Senate leadership nonetheless declined to ad-
vance the bill to the floor for a vote. Indeed, not only did congressional Re-
publicans sabotage efforts to institutionalize the OTS as a permanent entity,
but they actively sought to defund it entirely. In part, this played out in a
broader effort to defund institutions of all kinds built during the New Deal
and then during the war, and the Department of Commerce as a whole was
a target. The OTS, as an explicitly war-related entity (to share the fruits of
science developed by the US government and in Germany during the war),
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drew particular ire. Several times, including in 1947, the House removed any
funding for the OTS from their appropriation bills before conceding some
limited funds (790,000 USD in 1947) in a conference committee compromise
with the Senate. In 1948, the OTS budget was cut to 200,000 USD, with ex-
plicit suggestion that it might receive nothing the following year.

In 1949, Democrats swept into power in Congress again, and the prospects
of the OTS receiving permanent status rose with them. After a year of hear-
ings and negotiations, Congress passed and President Truman signed Public
Law 81-776 on September 9, 1950, to “make the results of technological re-
search and development more readily available to industry and business, and
to the general public, by clarifying and defining the functions and responsi-
bilities of the Department of Commerce as a central clearinghouse for tech-
nical information which is useful to American industry and business.”*!

In chapter 6, I go into more detail regarding the importance of the OTS
and its successors in changing the landscape of international scientific com-
munication, which is one of the most important legacies of the investigations
into German science and technology. On the immediate issue of American
exploitation programs benefiting US industry, though, this revival was some-
what too late. By February 1947, John Green was issuing a “Last Call for Ger-
many” in the Federal Science Progress (the primary OTS publication) as well as
in any trade journals that would republish it, advertising a last chance to send
investigators overseas.’? The budget cuts of 1946-1948 removed any possibil-
ity of thoroughly translating and indexing the vast quantity of primary docu-
ments and summary reports arriving back from Germany. The vast majority
ended up in long-term archival storage, where they were neither translated nor
possibly even looked at again, with rare exceptions for curious historians.

(Relatively) Concrete Gains

Before diving into what did not work regarding American exploitation of Ger-
man science, it is worth looking at the real, important successes. In at least
some clear cases, the technologies and personnel that the FIAT-related agen-
cies brought to America had a well-defined economic, political, or social im-
pact. I argue that John Gimbel likely overstates the case when he claims that
“the $10 billion figure bandied about by the Russians and their friends and
dismissed by State Department functionaries as fantastic’ is probably not far
from the mark,” but neither should we ignore the financial and national secu-
rity significance of these programs.*

If the general public knows one name associated with German (“Nazi”)
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scientists benefiting the United States, it is undoubtedly Wernher von Braun.
He and his team of rocket scientists designed Germany’s V-2 missiles at the
Peenemiinde facility and were some of the most prized targets of Project Pa-
perclip. After arriving in America and finding work with the army and then
NASA, von Braun became famous in the 1950s as a proponent of manned
spaceflight. He and his story became even better known after his team aided
NASA in designing the Saturn V rocket used in the moon landings. Since
then, he has inspired film characters (e.g., the chief scientist in The Right Stuff
and the title character in Dr. Strangelove), documentaries, and even music
parody by Tom Lehrer (“‘Once the rockets are up, who cares where they come
down?/That’s not my department, says Wernher von Braun”).**

Von Braun did not come alone. When he first approached American forces
to negotiate a surrender, he was clear about wanting to bring the entire group
with him, even exaggerating the scientific accomplishments of some junior
members. About two dozen German rocket scientists ultimately settled in
and around Huntsville, Alabama, where they adapted to the local politics
and culture. In part due to von Braun’s celebrity, Paperclip itself has entered
popular memory, inspiring history books and History Channel conspiracy
theory documentaries.* Some of these popular works are quality scholarship,
tightening the case that American officials knowingly employed or protected
German scientists guilty of war crimes, including bringing zealous Nazi doc-
tors who had performed unethical experimentation, a clear war crime, to
America.*® Other portrayals are more focused on scandal than nuance and
equate “German scientists” and “Nazi war criminal scientists,” when the role
of science and scientists in Nazi rule was very complex.*” Quite often, the writ-
ing confuses Paperclip with the broader set of programs discussed here.

What exactly America gained from Paperclip beyond the von Braun team
is rarely clear or concrete, but there are a few indications. Most of the scien-
tists brought to America were housed in air force facilities at Wright Field in
Ohio. While there, from February 1946 onward, the air force allowed busi-
nesses to interview these specialists and sometimes even “loan” them out for
months at a time.* Lockheed, Douglas Aircraft, Westinghouse, General Mills,
Boeing, and Bulova Watch Company are among the companies who expressed
interest, and General Electric at one point indicated that consultations from
one specialist might have saved the company about 1 million USD. Some of
this interest seems to have been based on Germany’s reputation, such as Bu-
lova Watch Company’s discovery that the specialists “did not in fact have
special knowledge desired,” but “Mr. Bulova himself had taken an active part
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in getting these men brought to this country by the Army;” so they hired the
Germans anyway.* Accounts vary from Paperclip scientists being useful in
other particular industries to others who the army struggled to place in indus-
try at all. We should not extrapolate too far from von Brauns importance to
assume that German aeronautic technology was so uniformly vital to Amer-
ican industry.

Still, in terms of the space program itself, von Braun’s leadership in devel-
oping the Saturn V rocket seems to have been crucial. In the words of histo-
rian and von Braun biographer Michael Neufeld, “the efforts of the growing
corps of scientists, engineers, and technicians . . . would have been wasted but
for von Braun’s superb technical leadership”®® Whether another—American—
leader would have stepped up and achieved the same in a reasonable time
frame (even if a bit slower) is hard to say, but von Braun and his team seem
to have contributed substantially.

The V-1 and V-2 self-propelled bombs (and the space race they foreshad-
owed) were not the only German innovations in aeronautics coveted by the
US military. The air force (or, more properly, the US Army Air Force, as it was
not a separate branch of the armed forces until the National Security Act
implemented in September 1947) was also extremely interested in German
advances in jet fighters.” The possibilities of jet engines were clear even be-
fore the war, but producing them in practice, in quantities and with reliability
to be relevant in war conditions, seemed beyond US capabilities. As a result,
they had decided it was better to build from a more developed British design,
similar to how they had borrowed and built on British radar and penicillin
technologies. They never reached meaningful production before the end of
the war. In an increasingly desperate and resource-starved Nazi military pro-
duction system, meanwhile, the relative safety and reliability of piston engines
were less highly valued than jet engines’ potential for cheap, fast production
and their use of diesel fuel. As with the V-2, Nazi jet engine design, produc-
tion, and testing depended extensively on brutal slave labor.

Aircraft development and testing gear is one of the few areas where the
United States was especially eager to receive physical reparations, as German
wind tunnels were far superior and more numerous than what American
industry or military had to offer. During the Nazi era, Germany built sixty-
two wind tunnels, compared to three in the United States.”> Unsurprisingly,
the air force and US aircraft firms such as Boeing were eager to import both
research scientists involved in designing jet engines and ground-level techni-
cians experienced in assembling and running these wind tunnels. Operations
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Overcast and Paperclip mostly focused on these aerospace personnel. In an-
other symbol of the prewar ties between American and German science, Gen-
eral Henry H. (“Hap”) Arnold put the US Army Air Force Scientific Advisory
Board under the command of Theodore von Karman, who had studied, taught,
and researched in Gottingen and Aachen in the 1920s. The air force, guided
by this Scientific Advisory Board, pushed for more and more aeronautical
personnel—ultimately, hundreds—to be brought into the United States.

Assessing exact contributions is difficult, but on the whole, American in-
vestigations into German aircraft technology seem to have had real returns,
albeit ones we need to keep in context. Some testimonies, such as that of North
American Aviation in 1947, indicate huge research savings.”® However, many
of the German scientists brought to Wright Field, the air force staging facility
for this process, ended up being of minimal interest to US industry, and their
value (if any) came from denying their expertise to other nations for a time.
Keeping in mind that British innovations during the war were also extremely
important in the longer-term process of developing a functional, reliable,
mass-producible set of aircraft technologies (including supply lines and in-
frastructure), the air force and US military seem to have gained significantly
from extended contact with German research and expertise in aircraft design
and production.

The German chemical industry was world-renowned by the start of the
Second World War, so it is unsurprising that there is evidence of important
gains in sections of that industry. A magnesium expert at Dow Chemical
commented that “in the magnesium industry the Germans were well ad-
vanced and entirely competent and in possession of information which can
be profitably utilized in this country”™* John Green, testifying as head of the
OTS, used excerpts from oil industry company leaders to argue that FIAT de-
served more funding. Chemical firms such as Standard Oil sometimes pushed
back against his overly selective use of praise, noting that many of the basic
technologies they found in Germany were already in use in the United States
even before the war. Still, they admitted, they had found some very useful
innovations, including some important ones.*

Synthetic gasoline and rubber were technologies that were never econom-
ical in the prewar US economy. It was cheaper to use American oil, or to
import oil, and the United States had at least semicolonial relationships with
Southeast Asian countries and colonies that supplied abundant, cheap rub-
ber. Once war began and Japan cut off these East Asian suppliers and German
submarines threatened oil shipments across the Atlantic, American industry
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experienced a supply shock. Germany, meanwhile, had never had as much
access to these foreign suppliers. With a strong push from a Nazi government
ideologically insistent on being self-sufficient, German science and industry
had led the world in transforming coal and other local feed stocks into rubber
and gasoline. The Fischer-Tropsch process, in particular, was a breakthrough
in producing synthetic gasoline and had only started to spread around the
world before wartime embargoes cut off most access.

American firms had heard about German advances prior to the war, of
course, through trade journals and personal contacts. As they struggled with
shortages, American firms (and the military for whom they were contracting)
placed a new premium on self-sufficiency and were eager to learn more about
the rumored German advances. The Petroleum Industry Council, an indus-
try group organized by the US Department of the Interior to coordinate war
production of oil, was able to lobby successfully for a special “Technical Oil
Mission” to follow just behind the front lines during the invasion of Ger-
many.* The industry recommended twenty-six of its top synthetic fuel ex-
perts to serve as investigators in August 1944. It took another six months to
get the mission organized and off to Europe, but they reached the ground by
February 194s5.

The participants of the Technical Oil Mission copied tremendous amounts
of information and had the opportunity to interview German specialists from
leading firms. However, there is an enormous difference between copying
files and “taking” a technology. As the war ended, Middle Eastern petroleum
and Asian rubber once again flowed into US markets. As prices dropped, so,
too, did industrial interest in synthetic oil and rubber. Most of these findings
remained untranslated, stored in boxes in bulk, until the oil crisis of the 1970s
spiked interest in synthetic gasoline once more. At that point, the German
Document Retrieval Project at Texas A&M University sprang up to attempt
to gather, translate, and disperse these thousands of boxes of files from dead
storage around the United States, and thereby to resurrect this half-forgotten
technology.”” The end of the oil crisis again dampened enthusiasm for syn-
thetic oil.

What, then, did America gain from the Technical Oil Mission? There was
some assurance that if the Cold War had somehow entered a nonnuclear total
war, America would have theoretically had the ability to produce gasoline in
bulk from coal stores. That had real national security value. Germany in this
case lost very little, aside from skilled chemists being discovered and offered
better jobs in the United States. Even then, given the level of unemployment
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and desperation for resources in occupied Germany, having German citizens
earning relatively very high wages abroad that they could send home had
value on its own, if offset by the brain drain potentially harming long-term
recovery.

A few individual innovations have been documented as having entered the
US economy through FIAT. One example is magnetic tape for audio record-
ing.*®® While magnetic recording was invented in the 1880s, it caught on much
faster in Europe, since American radio used live programming to a greater
extent. In the 1930s, the German firm Allgemeine Elektricitéts-Gesellschaft
(AEG) produced the Magnetophone, a device for high-quality broadcast
audio recording. Magnetophones became standard across Europe after the
Nazi broadcasting authority adopted the model, and FIAT brought several
prototypes and reports about the technology back to America. Several US
firms who ordered the FIAT report on the Magnetophone introduced their
own models soon afterward, including Rangertone (founded by the author of
the FIAT report), Ampex Corporation, and Orradio Industries. Of the four
companies who produced American versions, only 3M did not have direct
connections to FIAT.

This still leaves unanswered the important question about what FIAT ac-
complished in regard to these inventions (of which the Magnetophone is just
one example among many) that would not have happened otherwise. That is,
without FIAT, would magnetic tape recording have become important in the
American marketplace? Some firms very clearly benefited here, and that is
worth noting, but how far can we claim that the economy benefited from this
technology being more easily available to American firms? History cannot, of
course, definitively answer “what if” hypotheticals, but we can make reason-
able inferences and ask readers to come to their own conclusions. The exis-
tence of the 3M model (which does not seem to have any clear connection to
the investigations in Germany) shows that well-off US firms could and did
develop similar products. Magnetic tape recording was superior in some tech-
nical senses but required changes in the overall US radio broadcasting infra-
structure before it really made economic sense. The technology has a chicken-
and-egg/ critical mass problem familiar to many tech start-ups today.

American industry gained information about Magnetophones from these
investigations (again, used as one example of individual technologies brought
back), and information is valuable. Still, we should both appreciate what the
investigations did accomplish and keep in perspective the extent to which they
truly enabled something that would not have happened otherwise. Without
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these investigations, it seems likely that fewer firms would have produced
Magnetophone technology, and that might have meant higher prices and a
slower (or nonexistent) adoption of the technology overall. It is these kinds
of marginal effects that we would need to stack up against the price of admin-
istering and running FIAT if we wanted a dollar value accounting of the ben-
efit for the US economy. Similarly, what was lost for Germany? Possibly AEG
lost some of a potential US market. Conversely, the US radio broadcasting
industry did move toward AEG’s standard in part because of these investiga-
tions and the ensuing American competition, in effect developing a new, po-
tential market and making AEG’s products a new kind of standard through-
out the United States and Europe. Here, too, the marginal effects are real and
important. They are not, however, the zero-sum game of physical war booty
such as paintings or silverware, where benefiting one party means depriving
another equally. Keeping this balance in mind is crucial in any discussion of
technology transfer and “intellectual property”—itself a relatively recently
accepted legal term that we should be careful not to take too literally.

The General Case: Disappointment in German Technology

The FIAT investigations in Germany did not just target a few specific technol-
ogies with major wartime innovations, such as chemicals or rockets. Teams
of FIAT investigators wrote reports about toy making, wood harvesting, watch
production, machine tools, cottonized flax, gear manufacturing, textiles,
processing of fats and oils, centrifugal casting of metals, mining, surgical
equipment—a huge variety of technologies.” Most investigators, especially in
the early stages, were on loan from private industry, paid by their employers
rather than by the government. That means not only must policymakers have
thought this was worth it, but businessmen in each of these many industries
were willing to put their money and strained resources behind it.

So was German technology actually better? It is a fundamental question
for judging what America got out of these programs, but it is a tricky one. You
could argue that the existence of these programs is itself evidence that they
must have been worthwhile—why else would people get so excited over the
chance to learn from German industry? Historian John Gimbel stops short
of making a claim that German technology was uniformly superior to what
American industry already utilized but “accept[s] what Vannevar Bush and
others more qualified . . . have had to say . . . [that] modern industries devel-
oped variously and unevenly, and in this particular case Germany was ahead
in certain areas [of industry] while the Americans led in others”®
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This is not a story, ultimately, of the United States getting a free lunch at
Germany’s expense (or at least an enormously valuable one). Instead, it is a
story of American firms having an unprecedented ability to study a long-
standing rival, realizing that they had relatively little to learn and moving
forward as self-aware leaders in industrial research. This, in turn, led to a
reorientation of the West’s scientific and technical communities. In most in-
dustrial fields, for most investigators, the biggest surprise to be found in Ger-
many was not its host of scientific secrets. The biggest shock was one of dis-
appointment, the discovery that American and British technology was, by and
large, more advanced and more suited to their countries than anything to be
found in the land of (as British policymakers put it) “ingenious barbarians.”®'

American businesses had been eager to join in and volunteer technical
investigators, and as the programs approached their ends, TIIC/FIAT reached
out to them for feedback. Had they benefited? How so? Many never responded,
perhaps unsurprisingly. Those who did frequently gave a strangely contradic-
tory assessment: the program was great overall, sure to be of tremendous
value, but in their own field there had not been much to learn. “I found noth-
ing, in its entirety, acceptable to us and our industry;,” wrote one chain man-
ufacturing company investigator, yet later he added: “Retrospection has pro-
vided the conclusion that the trip was of considerable value, especially to my
company, and that the value was in the mechanical designs and details in
tooling, no single one of which might be considered of consequence.”® “Ger-
many’s advances in her war-time automotive industry do not measure up to
those of America,” began another investigator, and they “can never hope to
surpass America” Yet he concludes, “What FIAT is doing—what FIAT is
finding—will be of inestimable value to American engineers and industrial-
ists. American industry is surely not taking full advantage of this government
service. . . . That is one thing that has surprised me greatly”* An investigator
in high-pressure hydraulics who had expected German technology to be “far
advanced over America” instead found that German industry employed equip-
ment that had “a much lower safety factor than does American industry”—
yet he rated his trip “well worth while”**

We might expect the records kept by FIAT and others (now stored in the
US National Archives) to reflect a somewhat rosy picture of the agencies’
value. Those who gained little from the investigations seem less likely to have
responded to follow-up requests, and the administrators in these agencies
had an incentive to seek out positive testimony, especially as fodder for the
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ongoing congressional fights over defunding the OTS. Looking beyond the
records kept by the exploitation agencies unveils sharper skepticism. An ar-
ticle in the Christian Science Monitor in March 1946 describes the disappoint-
ment felt by the membership of the Society of Automotive Engineers upon
hearing from its investigators:

[An investigator] had heard so much “propaganda” from Germany that he had
almost been convinced that they had something quite superior to offer, but
that his visit had made him disappointed in the accomplishments of the Ger-
mans. . .. All evidence indicates . . . that German vehicles were generally infe-
rior to our own in point of dependability and relative freedom from troubles.
All in all, meetings indicated that it was time for American engineers to drop
all feeling of inferiority left over from the days when it was conceded generally

that as craftsmen and engineers Germans had no equals.®®

Trade journals for key industries targeted by FIAT contain many state-
ments skeptical of value. In Automotive and Aviation Industries, a March 15,
1945, article surveying production techniques in the German aircraft indus-
try commented that “the quality of sheet metal work. . . is considerably below
the standards of United States manufacturers,” “a very evident lack of knowl-
edge of the use of chip breakers in tool grinding was noted everywhere,” and
“machine tools are very similar to those of the United States,” even to the
extent of German machines being copies of the American-made Brown and
Sharpe automatic lathes.®® A report written in May 1946 honoring the FIAT
investigators emphasized their bravery and the importance of their mission
yet mentioned the “general impression. . . that enemy machine tools were not
up to our standards and held little of value to machine designers.”® The arti-
cle “Nazi Reports Disappointing” in American Machinist critiques FIAT re-
ports as “interesting, but not one in ten contains data of use to American
industry”®® And an issue later: “Generally speaking, there appeared to be no
outstanding developments [in German machine tools] apart from normal
improvements.”*

In industrial health, medical devices, and scientific instruments, the results
were similar. In September 1945, the journal Industrial Medicine included a
letter to the editor from Colonel Edward D. Churchill, writing about his tour
of six German military hospitals: “There was considerable expectation that
the German doctors, with the German medicine’s world-wide pre-Hitler fame
and the well-known German thoroughness and energy, would have some
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pretty phenomenal achievements of their own to report from their war hos-
pitals,” but he found German methods “about 20 years behind the American
procedure””® One investigator for the American Instrument Company gave
talks on his experiences to the Scientific Apparatus Makers of America and
found great interest there—but “the human interest’ phase of the trip was of
much more interest than the technical phase””

The chemical industry is one in which German firms, including the famous
IG Farben cartel, certainly lead the world in at least several important tech-
nologies, and indeed German chemical industry investigations received heavy
coverage in American trade journals. The editor of Chemical and Metallurgi-
cal Engineering, Sidney Kirkpatrick, was an eager booster for FIAT, writing
several editorials encouraging industrial cooperation with FIAT and use of its
reports. Both this journal and Chemical and Engineering News reported ex-
tensively on German processes in multipage detail, including a bibliography
of newly available FIAT/BIOS reports in each issue. They referred to these
reports as being “of tremendous interest to chemical engineers in this coun-
try; “anxiously awaited by the US chlorine industry;” and “a remarkable de-
velopment of an acetylene industry;” and FIAT as “one of the most beneficial
programs for American science and industry;” with some of these articles
written by representatives from companies such as Dow Chemical and Ten-
nessee Eastman Corporation.”

Even in chemicals, however, there are signs of sincere disappointment in
German science and technology. As just one example, an editorial in Chemi-
cal and Metallurgical Engineering from July 1945, sardonically titled “Ueber
Alles?)” begins: “Once more myth of Germany’s well-advertised superiority in
chemical matters has been exploded by the reports of the mission of Amer-
ican technologists who inspected the Buna plants and laboratories prior to
V-E day. . .. There is no indication that German synthetic rubber techniques
will be of material help to the American rubber industry because our present
processes are superior in so many respects.””

A September 1946 editorial in Technical Services, a newsletter of the De-
partment of Commerce’s Publications Board, began to qualify initial estima-
tions that German technology was broadly superior: “Because OTS collects
and publicizes so many German technical developments, we are often asked
if we believe in the ‘superiority’ of German science. Returning investigators
agree that German science and technology were, in most respects, far behind
ours. In seeking to meet the demands of the military in metallurgy and aero-
nautics, and in attempting to find substitutes for petroleum and other criti-
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cally short materials, German scientists produced inventions, ideas, processes,
and formulas which were unique, outstanding, and valuable. American in-
dustry can and will benefit from examining these developments and adopting
some of them.” If the investigations were simply seizing an easy opportunity,
you would expect the same to be true for Japan. Like Germany, Japan faced
long-term occupation, and investigations could proceed without worrying
about British, French, and Russian occupation zones. However, the same pol-
icymakers decided from the start that “any large-scale exploitation of Japa-
nese science and industry would not be a justifiable expenditure of govern-
ment funds.””* The Technical Industrial Intelligence Division, the same basic
apparatus as TTIC but renamed after its move to the Commerce Department,
sent out questionnaires to American industry asking whether they believed
investigations of Japanese industry were worthwhile, and if so, what should
be researched. Most responses were noncommittal but supportive. Boeing,
Spencer Thermostat, and many others expressed belief that “investigation
in Japan might be very beneficial,” though few were terribly eager. American
Airlines, like many others, was “not too keen at the present moment.”” Ulti-
mately, a few “scouting” trips were organized, particularly in fishery and
boat-making industries, but nothing anywhere approaching the scale of the
FIAT programs.”

This disappointment in German science and technology was not solely an
American phenomenon. In the United Kingdom, the archives of the agencies
involved in scientific exploitation, trade journals, and press share the initial
enthusiasm of Americans, followed by some expressions of sharp disappoint-
ment mixed in with the reports of great value acquired. The document pro-
cessing centers for items copied by investigative teams reported that “the
number of documents in any batch which are of real value to industry is very
small—possibly not higher than 5%.””” In a House of Lords debate on a bill to
protect users of BIOS reports from copyright and other intellectual property
lawsuits, Lord Edward Jessel fought the measure on principle (he saw per-
sonal property, including intellectual property, as off-limits even during total
war), noting: “I think it is now generally agreed that the results were disap-
pointing, and that although the reports of the teams may have infringed copy-
rights, they added little to our industrial knowledge””® The Association of
British Chemical Manufacturers wrote to the head of BIOS in October 1946
that “the number of really ‘novel’ processes is comparatively few.” A former
head of CIOS and BIOS praised the German tradition of ingenuity in produc-
ing synthetics and ersatz products but noted that this meant that many of their
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developments “were ones which we would not necessarily want to follow* It
should be said, however, that these disparagements of German science and
technology are much rarer in British sources than in American ones, and
British expressions of frustration with BIOS originate much more frequently
with its methodology and efficiency (as we will see in chapter 2) than with the
lack of potential for German technology to be useful.*

In July 1947, FIAT sent a final report of its activities and accomplishments
to the OMGUS chief of staff. Perhaps reflecting the priorities of the military
government to which this report was sent, the first paragraph highlights a
very different take on FIAT’s value—rather than being “all take and no give,
... it is sincerely felt that some phases of the FIAT program . . . have been and
will be of tremendous importance to the revival of German science and per-
haps, to a lesser degree, to economic recovery. German industry, it argued,
might have acquired “some small gain . . . from visits by American investiga-
tors since, through this means, German industrialists have gathered some
insight into parallel activities in the United States and thus have gained a
better idea of what the German concern can best or most economically do on
a world market” The value to the United States, in contrast, “may be a moot
question.” If nothing else, it aided the War and Navy Departments in securing
war booty such as “rockets, war chemicals, aircraft ... and wind tunnels”
Counted in terms of the “reasonable percentage of data resulting from expen-
ditures by Germans in research,” its value in reparations to US industry “is
measured in the billions of dollars. It would perhaps be not far wrong to con-
sider that the US Government and industry will financially receive 1000 times
more value than it expended in the project”®> However, this assessment in-
cluded physical items (e.g., wind tunnels, prototypes, and scientific tools such
as precision optical equipment). As this estimation came from Ralph Osborne,
the former head of FIAT, there was reason to play up the agency’s value. Even
here, though, Osborne admitted that “the general impression was that Amer-
ican industry with its massive production lines and high degree of mechani-
zation was far ahead”

We should, of course, take seriously the possibility that the sources dispar-
aging their findings in Germany had ulterior motives. There is real evidence,
for instance, that a mix of nationalism, self-promotion, and not-invented-
here syndrome in American industry might have incentivized businesses to
downplay the value of German developments, even as TIIC and similar agen-
cies sought to justify their existences through inflating the investigations’ ben-
efits. Bradley Dewey, part owner of and investigator from the Dewey and Almy



American Exploitation Programs 49

Chemical Company, expressed his suspicions to TIIC that the reason one pro-
cess had not been thoroughly investigated “is that most of the other fellows are
afraid of the process stepping on some of their own pet secret processes”®

Interindustry rivalries might have led those sending investigators abroad
to report less value in order to keep out competitors. Initial plans for FIAT
warned that “the success of FIAT will of course depend in part upon the ex-
tent to which it is able to function exclusively in the national interest (during
the SHAEF period in the national interest of the United States and of Great
Britain), as ever against the interest of any particular individuals or business
concerns.”® Despite that, the decisions about which firms would be asked to
send investigators were made by industry-specific panels, manned by repre-
sentatives from particular companies. The Communication Subcommittee
of TIIC took the extra step of checking, “through attorneys, that we are not
under restriction to be sure that Panels are a fair representation of industry;,’
and members battled over whether to include particular companies, includ-
ing large ones such as Westinghouse (one member was strongly against it for
unstated reasons).®

In terms of chauvinism, at one exhibition of German food-related technol-
ogies held in Atlantic City, discussion became “highly explosive,” with one
“impressive looking individual” attacking German cans as being inferior to
products from his native Norway and another man—Ilater found to be asso-
ciated with a US canning company—hung around the exhibit all day, loudly
insisting to other visitors that “American industry will always produce tin-
plate cans cheaper than the cans on display can be produced.”®® The National
Machine Tool Builders’ Association expressed a strong desire to have German
machines shipped to the United States for study but was concerned about
plans to display these confiscated German machine tools in public museums,
because “they might get entirely too much attention and create in the minds
of the average citizen the idea that American machine tools are not as good
as German.”® There was a clear concern about maintaining a consumer im-
pression that American-made products were superior, whatever the in-house
assessments and interest in German techniques.

Re-evaluating the Value Question: What America Gained

Accurately measuring the dollar value of technological exploitation is impos-
sible. Science and technology might sometimes fall under the umbrella of the
term “intellectual property; but intellectual property is not the same as phys-
ical property. A machine tool taken as reparations has a certain value that is
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possible to estimate in terms of market rates, including depreciation and ob-
solescence. Its removal or destruction is a loss to German industry (though
if obsolete, its replacement by newer technology might be to the long-term
benefit of the economy). If it is utilized in America, it is to the benefit of
American industry (assuming its value is greater than the nontrivial trans-
action costs of seizure, disassembly, shipping, reassembly, and getting it into
productive use). Intellectual property defies even this “easy” accounting. In-
vestigating a technology or process robs the inventor only of the exclusivity
of the knowledge. The technology loses no value for its inventor unless and
until it spawns direct competition.

Depending on how we choose to count, we could estimate anything from
enormous benefits to the United States to a net loss. For a higher number, we
could add together the research and development costs German firms in-
vested into the technologies that American forces investigated, the training
and recruitment costs for scientists brought to the United States, and the in-
creased market value of industries that investigated German technology (con-
trolling against those that did not). This would certainly capture the hopes
and expectations of those behind these exploitation programs, but it would
fundamentally misrepresent what American industry gained and German in-
dustry lost.

It is important not to go too far in disparaging the economic value of the
FIAT investigations. They produced real improvements to some American
industrial technologies, even taking into account the disappointments and
difficulties discussed previously. Speaking with German technicians and study-
ing Germany technology sometimes inspired American engineers, even when
the German technology was not any particular improvement on American
techniques. When TIIC requested feedback from companies about their ex-
periences in Germany, this cross-fertilization of ideas came up in several of
the responses. DuPont Chemicals noted that though there were few direct
gains, “the important thing is that we have obtained the basic ideas for further
development in engineering from this Technical Mission.”® Sidney Kirkpat-
rick, editor of Chemical and Metallurgical Engineering, admitted that a “white
carbon black” made in America had used completely different processes than
found in Germany but credited the German development for “at least plant-
ing the seed of the idea”® The American Smelting and Refining Company
developed a product “not at all related to the German process” but credited
the German example with giving them “confidence to embark on the project.”
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The company went on to say: “I believe you will find this type of thing is the
most common benefit obtained from the TIIC investigations.*° Several other
reports mention “stirring the imagination” in similar ways.”

If we hope to assess the overall impact of these programs, we need to take
into account costs as well. Sending investigators to Germany was not free.
Each team required air transport, housing, vehicles, rations, and protection,
all precious in a war zone. Time abroad also meant time not inventing and
innovating at home. Investigations also cost diplomatic capital, goodwill, and
legitimacy among the Germans being occupied and (the occupiers hoped)
rehabilitated into democratic, capitalist, capable allies. The following chap-
ters, especially regarding the French and Soviet cases, detail how far American
eagerness to investigate Germany strained relations among allies.

The most important legacies of American investigations in Germany were
not in accounting books but in American attitudes toward using its own sci-
ence and technology to influence the Cold War world. American policymak-
ers’ faith in US “know-how” became a key factor in a number of broader Cold
War strategies. It became a basis for Marshall Plan programs to raise Western
European (including British) productivity so that these capitalist nations
could raise standards of living and neutralize communist parties’ appeal. The
idea that the United States could improve standard of living in non-European,
“third world” countries by sharing technical know-how—rather than direct
capital transfers—allowed compromise between budget hawks and foreign aid
advocates in Congress. The world’s leading technological power could share
that knowledge, the theory went, rather than directly sharing wealth.

Along with a sense of American technological superiority came a political
will to crack down on illicit technology transfer. The United States has a long
history of copying industrial technology from other nations, including the
famous case of Francis Cabot Lowell recreating secret British textile machin-
ery in America at the end of the eighteenth century. After the Second World
War, however, US policymakers saw themselves as the guardians of the world’s
best industrial secrets rather than licensees or up-and-coming competitors.
Intellectual property law grew much stronger in the postwar decades, and
American technology licensing to others increased substantially. Diplomatic
efforts of the United States even began pushing other nations to adopt Amer-
ican standards for business law, including licensing, intellectual property, and
antitrust law.”? This, too, tied directly into Cold War diplomacy, as fears of
communist industrial espionage led to the attempted embargo of high-tech
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goods to Soviet-controlled countries via the Coordinating Committee for
Multilateral Export Controls. The FIAT investigations are certainly not the
only causes for this shift, but they played an important role.

In August 1951, John Green of the OTS was a guest on The Eleanor Roose-
velt Show to discuss the National Inventors Council. Mrs. Roosevelt at one
point asked Green if he thought important inventions would emerge from
other nations, to which Green replied that he did: “We have a pardonable
feeling that we have a monopoly on brains, but of course it isn't so. And there
are some marvelous individual thinkers in Europe who are hard at work
today and we can always hope that we will be able to borrow the knowledge
of Europe, and I sometimes think of that as a sort of a reciprocal Marshall
Plan to be able to take ideas of Europe” Roosevelt responded with a telling
remark on Germany’s new status: “Yes in the old days we did, once upon a time
think of Germany—when they were allowed to think before the Hitler days
[laughs]—of them as very good scientific research people and inventors.”*

One quote hardly proves a general sentiment, but Mrs. Roosevelt was not
the only commentator convinced by the 1950s that the Germans were not quite
such a threat as they once had been. In April 1950, one author felt the need to
write about “American chemists . . . not fully appreciat[ing] the amount of fine
work that is being carried on in Europe today” in chemistry and recommended
more people review the FIAT Review of German Science for details.** A 1953
article in the trade journal Chemical and Engineering News dubbed America’s
technological edge “our Maginot Line,” suggesting that a public poll would
show Americans saw the nation’s security as based in (1) the atomic bomb and
(2) “the great American Production Know-How?” (The intended connotation
here seems to be of the Maginot Line as an impenetrable wall rather than a
security system quickly bypassed by German technical ability.)

An enormous body of writing debating how far it makes sense to talk about
the “Americanization” of Western Europe (or the world) after the Second
World War has emerged. As historian Jonathan Zeitlin writes, introducing a
compendium of such essays in Americanization and Its Limits: Reworking US
Technologies in Post-War Europe and Japan, “Few historiographical proposi-
tions are more deeply entrenched than the claim that the transfer of US tech-
nology and managerial know-how lay at the heart of the extraordinary eco-
nomic growth experienced by Western Europe and Japan during the ‘golden
age’ of the long post-war boom.”

Science became, as Ron Doel has argued, “a vehicle to promote American
values and interests in the post-war world” John Krige, in turn, has ex-
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panded on this theme in his influential American Hegemony and the Postwar
Reconstruction of Science in Europe.”® There, he argues that American policy-
makers (both in government and in private institutions such as the Ford and
Rockefeller Foundations) sought to use grant funding and scientific coopera-
tion to reconfigure European science to more readily follow American models,
and thereby to recruit these elites into a more pro-American mind-set.

Ultimately, the investigations of German science and technology by
T-Forces, CIOS, FIAT, TIIC, Project Overcast/Paperclip, Alsos, the Technical
Oil Mission, Army Ordnance, Naval Intelligence, the Strategic Bombing Sur-
vey, various unofficial or local groups, and the slew of British, French, Soviet,
and other countries’ teams who would later share reports, all likely had a
modest impact on America’s economy. This is far from saying they were un-
important, however. Though it has not been a focus here, there are still the
moral issues involved in bringing scientists into the United States, some of
whom had been ardent Nazis.”” A few very clearly committed war crimes, such
as actively participating in using (and even executing) enslaved workers or
running inhumane experiments on human subjects.

One company, Caducean Press, brought advertising panache to its resale
of a specific set of FIAT records: the results of the Nazi medical experiments,
including those for which the researchers had been sentenced at the Nurem-
berg war crimes trials just a year prior. The firm advertised records “long kept
secret,” such as: “From Himmler’s cave on a hillside near Dachau, records of
physiological experiments on inmates of concentration camps. . ” and “From
the laboratories of the Kaiser Wilhelm Institute, pathological anatomy of rare
conditions found in the brains of mental patients who were executed. . ” For
a “nominal cost” for translation and distribution, Caducean would send these
files to customers. Those whose consciences might have stirred were assured
that “the director of one of America’s great research centers” had endorsed the
idea of America learning from Germany’s medicine.”

These intellectual reparations programs had important direct and indirect
effects on Americas industrial policy, postwar economic planning, diplo-
macy, and intelligence community. The lasting legacy of FIAT is not that it
likely granted America many billions of dollars of value in technology. It is
that before FIAT, FIAT seemed like a tremendously good idea to a huge array
of American businessmen and policymakers; afterward, it seems almost silly
to have bothered. This lesson in the difficulty of technology transfer was not
unique to America, but, as we will see, it played out very differently in each of
the Allied powers occupying Germany.



2

British Scientific Exploitation and the
Allure of German Know-How

As the Second World War moved toward its end, British policymakers saw
in front of them a tremendously different world than did their American
cousins. In contrast to American worry about how to make use of all that
excess American industry and lead the “free world” against the Soviets, the
Houses of Parliament worried about enormous economic challenges and the
threat of the United Kingdom becoming a second-class power. This was es-
pecially galling for those who could remember when the British navy was
feared the world over, protecting a global empire and London’s position at the
center of international finance. Leading into both world wars, popular litera-
ture at home had warned of the threat of “Hunnic” hordes invading the Brit-
ish Isles, and now terrifying new weapons had smashed into London. Prevent-
ing this from happening again was, to say the least, a priority.

On the economic front, the United Kingdom had gone deeply into debt,
especially to the United States, in order to pay for the war. Paying down that
debt required foreign currency, meaning exports. For decades, the Common-
wealth nations of Australia, Canada, India, New Zealand, and South Africa
had been a captive market, but British policymakers dedicated to retaining
the empire faced new opposition. India, in particular, had been an important
market but had been promised greater postwar independence in order to
secure peace and the contribution of tens of thousands of Indian soldiers to
the Allied cause. American leadership—now in a stronger diplomatic position
as a major creditor—was also generally hostile to empire. Furthermore, the
United Kingdom had been forced to sell most of its foreign investments at any
price in the 1930s and 1940s to buy weapons and supplies. Britain would need



British Scientific Exploitation and the Allure of German Know-How 55

new and expanded export industries, then, while having less access to cheap,
raw materials than before.

There was one resource that British policymakers saw as a potential savior:
the “unsurpassed . . . genius” of British inventors." British inventions and in-
novations had been absolutely crucial in the Allied victory. The key example
was radar, which was one of the most decisive developments in the war,
though British contributions to atomic weapons and aircraft design were also
critical. Perhaps, some lawmakers thought, British scientists and technolo-
gists could invent products and develop new industries, guided in part by
German research.

Simply having the “best” ideas is not the same as having competitive in-
dustries, however, and British policymakers saw their recent history as one of
British genius being co-opted by others. Lord Riverdale, chairman of the Ad-
visory Council of the Department of Scientific and Industrial Research, ex-
pressed a common sentiment in March 1944: “It is very easy to point out a
dozen or more first-class inventions that have been invented in this country.
Nobody would take any interest in them and they have been bought by the
Germans and either used as they were or applied to some research which they
were doing and for which they have afterwards obtained very substantial re-
sults” Applying their “Teutonic genius” for applied engineering, the Germans
had built powerful cartels in chemicals and other fields while British industry
dawdled.

British policymakers, then, had somewhat different questions on their
minds as they faced the political, logistical, and financial challenges of occu-
pying a section of defeated Germany. What policy mechanisms could halt a
perceived ongoing decline in British industry and empire? More specifically
and urgently, how could they boost exports? Could this Germanic engineer-
ing capability be somehow brought to bear for British benefit in the longer
term? Could these efforts to take German industrial science and technology
somehow be woven into an even greater priority—that of building a closer
relationship with the United States? Debates about these issues filled the halls
of Parliament in the 1940s and 1950s.

British efforts to take German science and technology were fundamentally
shaped by a growing realization that taking technology is not as simple as
copying documents and writing reports, because these reports cannot capture
the “know-how” component. Know-how (also today sometimes called “tacit
knowledge”) describes the skills and knowledge gained through hands-on
experience that is difficult or impossible to write down. A classic example is
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how to ride a bike, which you would never learn from a textbook alone. In the
context of industrial technology, a report might capture the chemical formula
for a dye or a patent filing, which is useful information but far from all you
need to reproduce the chemical. Experience, trial and error, and this overall
know-how component is extremely valuable, even when the individual facets
are too minor to patent, and usually the only way to acquire know-how is
through in-person training. In this way, British efforts were shaped by a grow-
ing awareness that a British firm might be completely unable to effectively
and efficiently reproduce a technology through FIAT/BIOS reports, no mat-
ter how well that report is written.

As British policymakers and industrialists became disenchanted with
FIAT/BIOS report writing, they turned toward what they saw as a practical,
longer-term tactic for turning German science and technology to the benefit
of British industry: intellectual property law.? To British planners, it was sim-
ply naive to think they would occupy Germany forever and could keep its po-
tential for military resurgence ground into the dirt. In their understanding of
British-German economic history, though, Germany had not needed a mili-
tary occupation to steal and profit from British invention in recent decades—
they had accomplished that just fine through licensing agreements, exploiting
differences in patent systems, and building powerful cartels. In this context,
debates about whether and how to reform domestic patent law became con-
nected to how to reinstitute patent protection in the British zone of occupa-
tion in Germany. In this effort to structure a permanent “brain drain” from
Germany to the United Kingdom and its colonies, intellectual property re-
form in the United Kingdom both influenced and was influenced by diplo-
matic, political, and economic developments in the British zone of occupa-
tion (and later the Bizone and West Germany).

The United Kingdom Enters the Race for German
Industrial Science

Given the obvious parallels between Britain’s position after the First and
Second World Wars, it is worth briefly recounting British-German relations
in the interwar period. The 1920s to 1930s, after all, was the most obvious
model policymakers had for how to act in the 1940s. In particular, much of
the story of Anglo-German relations in these decades revolved around ques-
tions of reparations and war debts, and both positive and negative lessons
from this period were fundamental in policy toward Germany after the Sec-
ond World War.*



British Scientific Exploitation and the Allure of German Know-How 57

Britain had borrowed enormous sums from the United States to finance
the First World War—even in 1934, the country owed 4.4 billion USD, or about
150 percent of its gross domestic product, after paying 44 percent of govern-
ment expenditures toward the debt in the mid-1920s. Meanwhile, though
Britain had pushed back against even harsher French demands, the German
interwar government had agreed to pay a similarly staggering sum in repa-
rations. As the German economy collapsed, the United States stepped in to
loan even more money to Germany, who paid Britain, who paid the United
States—all leading up to the stock market crash setting oft the Great Depres-
sion in the 1930s. This was not a situation that British policymakers were eager
to repeat, given the opportunity.

In a wider lens, Britain’s gradual eclipse by Germany (and the United States)
as an industrial powerhouse over the late nineteenth and early twentieth cen-
turies stoked British fears of relative decline, and this mind-set, too, survived
to shape British scientific exploitation efforts.

To repeat a bit of the wartime infrastructure described in chapter 1, the
Allied armies combined operational structures into the Supreme Headquar-
ters, Allied Expeditionary Force (SHAEF). Within SHAEF’s intelligence divi-
sion, dubbed “G-2,” a joint US-UK agency called the Combined Intelligence
Objectives Subcommittee (CIOS) focused on identifying targets for intelli-
gence missions that might be useful in preparing for the upcoming shift to
the Pacific theater.

With the dissolution of SHAEF in July 1945, CIOS split into American and
British components. The latter of these, now called the British Intelligence
Objectives Subcommittee (BIOS), switched from being a fully military intel-
ligence program to serving under the direction of the Board of Trade.’ It con-
tinued to receive logistical support from the so-called T-Force units within
the military, who were responsible for racing along the front lines across Eu-
rope, seizing and guarding scientific and technical targets to prevent looting
or sabotage.

In an independent but related effort also sponsored by the Board of Trade,
a panel chaired by Sir Charles Darwin—descendent of the famous author of
On the Origin of Species—orchestrated an effort to recruit German scientific
and technical personnel for the benefit of British industry. This “Darwin
Panel” mirrors the well-known American Operation Paperclip in some ways,
though the Darwin Panel focused primarily on civilian export industries and
Paperclip primarily on military aerospace technology.

The Board of Trade set out to recruit investigators from industry for both
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TABLE 2.1.
Comparing US and British components of CIOS

BIOS committee members TIIC (US) committee members

Foreign Office Department of State

Naval Intelligence Office of Naval Intelligence

Military Intelligence Intelligence Div. (G-2) of War Dept. General Staff
Air Intelligence Army Air Forces Intelligence

Ministry of Supply Foreign Economic Administration

Ministry of Economic Warfare Office of Strategic Services

Ministry of Aircraft Production Office of Scientific Research and Development

programs. These investigators would receive military uniforms, ceremonial
rank, housing, and transportation (arranged by the T-Force units) to investi-
gate German targets identified by CIOS and BIOS, after which they would
write reports for use by the rest of their industries. The Board of Trade and
BIOS expanded their objectives in the late 1940s from strictly military targets
(e.g., plants that manufactured V-2 missiles or scientific research facilities) to
include targets useful for civilian industry (e.g., furniture factories). They co-
operated with the United States’ Field Information Agency, Technical (FIAT),
which had essentially taken over for the American half of CIOS. A direct liai-
son group dubbed FIAT (Britain) (or FIAT [BR]) mirrored FIAT (US), though
BIOS remained the primary agency in charge of British efforts.

Within the British occupation zone in Germany, the Control Commission
for Germany, British Element (CCG/BE), initially assisted but later resisted
these direct exploitation efforts. I discuss the rationale for this shift later, but
essentially these military governors saw industrial exploitation as contrary to
their mandate to rebuild the zone’s economy and thereby reduce the cost of
occupation. The major players on the British side, then, were BIOS, in charge
of overall exploitation; FIAT (BR), as liaison to the United States and later to
France; the Darwin Panel, independently focusing on hiring German techni-
cal personnel; the Board of Trade, as the government agency in charge of over-
all policy and industry liaison; and the CCG/BE in charge of running the Ger-
man zone. The intelligence units of the British military branches orchestrated
their own focused investigations, but these were not on the same scale as other
programs.

The British scientific intelligence efforts lacked an exact equivalent of the
US Department of Commerce’s Publications Board. Instead, the Board of Trade
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advertised CIOS, BIOS, and shared FIAT (US) reports via its newsletter and
directly to industry magazines and trade associations. Her Majesty’s Statio-
nery Office filled orders for copies of these reports. Extensive publicity cam-
paigns aimed at reaching even “smaller firms—and it is probable that indi-
vidually and collectively they have the most to benefit from this insight into
German methods—[who] will not use the material unless it is brought pretty
forcibly to their notice The first copies of BIOS reports arrived in industrial
cities throughout the United Kingdom in late 1946, a policy that led to re-
quests for inclusion from county libraries miffed at being left out as well as
requests for fewer copies from city libraries lacking both demand and shelf
space. A small exhibit of reports and prototypes in Bristol, bulletins in the
Board of Trade Journal, and occasional press releases supplemented efforts to
advertise BIOS reports to all potentially interested parties.

Initial Plans Hit a Snag: The Written Word Is Just Not Enough

Initial British proposals for exploiting German technology for civilian indus-
try emphasized that everyone should benefit—not just big, well-connected
firms. As a result, they emphasized duplicable, written reports. This decision
to serve industries rather than firms, cast in terms of “fairness,” avoiding
“jealousy” and favoritism, and making the “ethical” choice, was built into the
structure of BIOS and the Darwin Panel scheme.” Though investigative teams
were felt to lose productivity beyond three to four members, they sometimes
sprawled in order to “be fully representative of the industry concerned i.e.
they must include representatives of the main Trade Associations and the
main NON-Association firms.”® Whenever possible, competing firms were
placed on the same team, with the anticipated result of each holding the other
accountable for including everything in the final reports.” Official policy dis-
criminated against providing aid to firms that “refused to take part in BIOS
investigations for fear of letting in their competitors . . . however much com-
mon humanity may lead us to sympathize with their attitude”® Written re-
ports on German technical processes flowed through the country, and BIOS
officials anticipated significant economic value to flow with them."
Reception for these reports was not entirely positive, however. Within
months of the creation of BIOS, complaints from end users grew in volume
and urgency, saying that reports of any kind were insufficient. The first formal
meeting of the Darwin Panel in December 1945 addressed this issue straight
away. The chairman, Sir Charles Darwin, “agreed that it was far better actu-
ally to employ Germans in industries where the full power of their experience
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and criticism could be brought to bear, then to interrogate them. This was the
only method of discovering the use of the people whom the Panel was con-
sidering””” Bringing these scientists and technicians to the United Kingdom
was a necessity for control purposes, he felt, as their knowledge and expertise
would otherwise live on despite any industrial dismantling—the knowledge
lived in the people, not the equipment, data, or patents.

In July 1946, several businesses who had contributed investigators began
lobbying for the opportunity to send their investigators back to Germany on
follow-up visits. In a Board of Trade meeting to discuss this proposal, a rep-
resentative of the Ministry of Fuel and Power argued that “BIOS reports are
valuable up to a point, but for firms seeking to copy a machine or introduce
a process developed by the Germans a further and more detailed examina-
tion is almost certain to be essential. . . . BIOS Reports vary greatly in their
practical value to industrialists and . . . few, if any, are likely to provide ade-
quate information ... to introduce and develop a German process in this
country”™ A Board of Trade representative agreed: “The information con-
tained in BIOS reports . . . is quite insufficient to permit potential new users,
particularly those with limited research facilities, to set up and operate the
process.”* A report from October 1946 added that “experience has shown that
if industry was left to prepare the reports they were of little value to firms
which had not taken part”

These might seem to be complaints about the quality of the reports, rather
than about written reports in general, but leaders from industry and BIOS-
related agencies were quite clear that their problem was not with the detail or
prose. In fact, both British businessmen and their American counterparts
agreed that British reports were the best to be had. Derek Wood, head of
BIOS, boasted in October 1946 that “BIOS reports are widely recognized as
being superior to those produced by the Americans. Our system of putting
competing interests in the same team has undoubtedly done much to prevent
concealment of the really interesting topics. . . . Industry has lived up to its
side of the deal, firms and associations sparing neither trouble nor expense
to make the reports comprehensive and instructive. John Green of the US
Department of Commerce’s Office of Technical Services admitted that he
was “envious of the polished materials you make available” The French
were no threat, either, as they would not or could not produce reports even
for their own industry. (In British eyes, this French failure was due to “lack of
organization, personnel and equipment,” which they saw as characteristically
French.)" The Soviet Union, too, cast a vote of confidence for British reports
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by means of purchasing every one at a cost estimated to be more than 400,000
USD per year.”

Complaints about the limited utility of BIOS reports reflected a conscious,
ongoing struggle with the difficulty of capturing technology in written form.
Industrial firms and trade associations pushed aggressively for finding meth-
ods of transferring tacit knowledge. At various points, they requested on-site
inspections of German plants. They wanted to embed their engineers in these
plants for weeks or months, hire German technicians, and end international
cooperation in scientific exploitation, since that threatened to erode any ad-
vantages gained. Textile and chemical company Courtaulds wrote to BIOS
in 1946, requesting additional inspections of IG Farben’s plants, as even after
sending a team, the information necessary for building a new facility “can
only be obtained from the Dormagen technicians.”® The Association of Brit-
ish Chemical Manufacturers got quite heated in their demands for follow-up
investigations. Such reports, as the writer of an October 1946 letter argues,
were very rarely sufficient to transfer a technology or process, and “we have
not spent all the time and trouble in organizing investigating teams merely to
produce a row of reports on the shelf. . . . First hand investigation would elim-
inate a great deal of the usual trial and error in setting up a plant here. . ..
Much of the ‘know how’ is impossible to put into words.”* “In practice.. . . no
amount of ‘giver’ information can ever be a substitute for the information
obtained in the hard school of practical experience. . . . The arguments above
seem to be so conclusive that there can be no reply”’? Similar statements from
other industries appealed for change in the Darwin Panel and BIOS agencies.

These complaints were successful. Starting in July 1946, investigators re-
ceived permission to make longer follow-up trips to German facilities, some-
times without the balanced teams of competing firms and rarely requiring
extensive reports. At a BIOS meeting in mid-1946, one officer expressed on-
going concern about “abusing” their role as occupier by aiding individual
British firms. He emphasized that the Darwin Panel had only ever been agreed
to with assurances that whole industries, rather than individual firms, would
benefit. Still, this principle being accepted, there was “general agreement”
among those present that BIOS was “not really of any general benefit” any-
way, as the firms sponsoring investigators received almost exclusive advan-
tage.” “In all honesty;” according to a later report, “BIOS investigations are . . .
to some extent equally discriminatory in favouring firms represented in teams
as opposed to firms who have to read reports”* “The practicable advantages
of the Scheme were set off against the criticisms . . . of the discrimination to
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be shown to the favoured few,” and despite fears that “it was wrong in prin-
ciple that a specific firm should be able to acquire.. . . trade secrets which were
not for sale,” the panel approved the scheme, adding only a stipulation that
German firms receive some pay for their trouble.”

This shift did not go unnoticed within Germany, and orders to benefit
specific firms upset even some British officials. Decades later, when recount-
ing his wartime experiences, one British T-Force official recalled a case that
had especially frustrated him at the time: A civilian, Mr. H. L. Muschamp,
visited Germany as an investigator in the textile manufacturing industry.
While there, he began ordering the logistics “T-Force” unit to ship valuable
machine tools to H. L. Muschamp, Ltd. The officer in charge objected, point-
ing out that T-Force was a military force meant to serve the broader public
good and could only ship to official government agencies. Two days later,
“T-Force HQ received a message from London: ‘Consign the machinery tools
to Ministry of Supply, ¢/o H.L. Muschamp Ltd. %

Sharing Know-How: A Practical and Diplomatic Problem

The British, French, and American technical exploitation programs all deeply
influenced one another, both directly and indirectly. Officials in all three na-
tions used the threat that the others were already taking German scientists as
a key argument for building and expanding their own programs.” From the
British perspective, CIOS had been one building block of the Anglo-American
“Special Relationship” in intelligence sharing that had blossomed during the
war, and BIOS-related programs were initially another avenue for binding the
nations more closely together. Intelligence in general was an area in which
the British were still the senior partner in the relationship, tutoring the brand-
new Office of Strategic Services on everything from tradecraft to analysis
methodology.”® In the realm of military technology, the nations worked to-
gether closely on sweeping up every researcher involved in German aero-
nautics to keep them away from the Russians.”” Some tension arose when the
British military pushed for more of these scientists than the Americans wanted
to give, but the British planners were careful to preserve goodwill. Sometimes
this meant forfeiting scientists they wanted; other times, this meant hurry-
ing things along, with concerns that delays were “likely to cause unfavour-
able repercussions with [the] Americans, who under agreement are supposed
to receive results of research work done by British in UK and who have re-
nounced their claims to Germans in several cases on [the] understanding
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[that the] British would be taking them.”** Diplomacy and exploitation were
closely linked.

The perceived need to shift to a tacit knowledge focus, then, came at a price,
because it split with American policies and expectations. Written reports could
be shared with allies. Personnel with hands-on experience, and British engi-
neers implanted in German factories, could not. The British decision to de-
prioritize written reports in favor of know-how, made in this international
context, is even more striking a demonstration of the elevated importance of
science- and technology-based exports for the postwar state.

Cooperation or Secrecy?

Cooperating with the Americans during the combined command phase of
military operations was a given, especially when it came to finding anything
that might spare Allied lives in the Pacific Theater. When it came to investi-
gations of industrial technology, though, British policymakers seriously de-
bated whether to invite the Americans to take part, or simply to go it alone.
There was a general feeling that industrial exploitation was a “natural exten-
sion” of the military scheme, but that did not necessarily mean that there was
any “moral obligation” to cooperate in this area, too.” The stated purpose for
the third meeting of the Darwin Panel was to consider whether—not when or
how—Ilists of German scientists required for employment in the United King-
dom should be exchanged with the Americans.” The matter “was settled for
defense,” but there were “fundamental differences of outlook held by civil
industry and several additional difficulties,” among them “whether, if co-
operation was decided on as a policy between Governments, the American
Government was capable of supervising adequately the activities of big busi-
ness.”* This concern about American decisions being very heavily influenced
by business interests was a theme throughout internal debates on coopera-
tion and coordination with the United States.

In the end, the panel voted six to four in favor of sharing the information
fully: “those concerned with Trade Departments voting against, and those
who were voting on general principles voting for the motion** The Board of
Trade concurred later that month that “the balance of advantage undoubtedly
lay in full co-operation,” precisely because (at this relatively early stage, before
emphasis shifted to implanting investigators to acquire know-how) the value
to be gained by reading American reports was assumed to be tremendous.
Once the decision was made, the Board of Trade started planning ways to
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circumvent any political opposition by leaking rumors to American industry
that the United Kingdom was already benefiting in major ways.* Big busi-
ness, they felt, usually had its way in America. If business leaders saw the
possibilities, so would US politicians.

Meanwhile, the Darwin Panel threatened British doubters with the possi-
bility of the United Kingdom yet again missing an opportunity to lead in
industrial technology, playing on long-standing anxiety about British indus-
trial “decline” They also hinted that the Americans, French, and Soviets were
already in a race for German science. Early coordinated efforts went smoothly.
The American and British exploitation agencies cooperated broadly, mostly
rubber-stamping requests for each other’s investigative teams to cross the lines
dividing the Bizone (as the American and British zones of occupation in Ger-
many were nicknamed).

This competition with the Americans—to some degree a reality, though
exaggerated when compared with actual American planning documents—
drove British policy. The participants of early meetings of the Darwin Panel
spent much of their time worrying if the contracts they were offering German
scientists were “at least as favourable as the Americans were alleged to be
giving,” and if they were working quickly enough, as “speed was the essential
factor since the Americans were approaching these people with good offers.”*
This fear that the Americans would hire all the Germans worth hiring per-
sisted. In July 1946, the Board of Trade considered scaling down investiga-
tions substantially in favor of escalating the direct, long-term hiring of Ger-
man personnel. Proponents argued that “private American businessmen were
active in their zone,” undertaking “private negotiations of the kind envisaged,”
thus “the Americans must have found some means of paying the Germans for
their technical services” despite the bipartite agreements to the contrary (in
fact, they did not).” The board instructed the British Embassy in Washington
to feel out the United States on the idea of paying German scientists but in-
structed them that by no means should they let the Americans know that
BIOS intended to do so.*®

Even the CCG/BE, the day-to-day governing agency for the British zone
of occupation, which generally opposed the exploitation efforts, exhibited the
twin fear of either displeasing or losing out to the Americans. In late 1946,
following months of backroom suggestion that BIOS-like agencies might be
hindering the rehabilitation of Germans into productive, democratic citizens,
the CCG/BE asserted more strongly that “continued piracy of German meth-
ods” must wind down in favor of building up the German economy.” Even in
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this communiqué, however, they admitted that it was impossible to cease op-
erations so long as the United States continued theirs, as this would give Amer-
ica a monopoly on hiring. The end date must be coordinated bilaterally—a
decision that effectively extended the life of both American and British pro-
grams by some months, as each wanted to be sure to at least match the other.

This dynamic of relative cooperation began fraying as know-how became
a focus for the United Kingdom and written reports—especially those issued
by FIAT (US)—fell in the Board of Trade’s esteem. American bibliographies
were “useless,” as they contained too much information with insufficient depth
and clarity.*® If British firms were unlikely to truly acquire new technologies
via FIAT reports, then purchasing reports even at cost was simply a waste of
hard currency, and at a time when the Treasury needed every dollar. By mid-
1946, as BIOS shifted under pressure from industry toward maximizing tacit
knowledge, new proposals envisioned “a subsequent phase to which . . . the
BIOS plans of equal participation rights to all United Kingdom and United
States industries cannot be extended”*' In September 1946, US Department
of Commerce bibliographies of FIAT reports were officially “not to be made
available to industry in this country . .. in view of their unsatisfactory char-
acter”** If British firms found out about US offerings and requested copies
anyway, BIOS would fulfill these requests, but otherwise the costs were too
high and the benefits too low.

A retrospective report from BIOS at the end of 1946 concluded that there
was a “common belief . . . that the Americans are in most forms of exploita-
tion always one jump ahead of us and that they invariably make the scale of
our effort look small,” but in reality the ten thousand British investigators
dramatically outnumbered the approximately six hundred from the United
States.” In early planning, having a large number of investigators had been a
burden, only allowed in order to be fair and fully represent entire industries.
Now this same feature was seen as a key benefit, and one that clearly could
not be shared with anyone else: “it must inevitably have been much to our
advantage, at this present time of reconversion to peace-time production,
to have this vast number of technical men from our own factories walking
round German plants getting first-hand knowledge of the methods of Ger-
man industry”

“Your guiding principle,” one memorandum ordered BIOS subdivisions
in late 1946, “should be that a substantial ‘bite out of the apple’ is better than
a ‘smell all round’”** This focus on in-depth “first-hand knowledge” rather
than breadth of information led to “very vigorous . . . very critical” reactions
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to American decisions over the course of the BIOS-related programs. The
diplomatic stakes here were not alliance-breaking by any means—despite their
disagreements, both American and British representatives on a number of
levels celebrated the continued good relations enjoyed by BIOS/FIAT, even
ending their collaboration with a party in London (the costs of which led to
complaints from Treasury). Still, the initial planning and ideal scenario was
one in which both nations shared and shared alike, bringing their economies
up to the cutting edge and enhancing the “special relationship” along the way.
A shift to emphasizing long-term human contact (through implanting British
investigators or importing German specialists), and thereby to attaining the
know-how component of technologies, was no idle decision.

The Soviets were already largely in agreement with these principles, yet the
tensions of the early Cold War meant that British diplomats publicly held to
their faith in written reports. As early Cold War tensions escalated, an article
in the Soviet state newspaper Pravda on March 21, 1947, accused the United
States and United Kingdom of exploiting German technical “secrets” at the
expense of their allies. The head of the UK delegation to the Council of For-
eign Ministers (the quadripartite planning group that set cross-German pol-
icy on increasingly rare issues that achieved unanimous approval) immedi-
ately requested that the CCG/BE provide him with additional information
on Pravda’s claims that “BIOS reports [were] valueless since the information
they give is totally inadequate.”” The official British response was to argue
that these reports were perfectly adequate, and that the Soviet Union must
think so, too. The Soviet Embassy routinely bought both American FIAT and
British BIOS publications at a cost that the head of FIAT (US) estimated at
400,000 USD per year (“a fact which will not be forgotten when the time
comes to consider the loan of money to Russia”).* Internally, BIOS had long
since come to a similar conclusion—and switched policies because of it.

Taking a Long View: Intellectual Property Law and the
Occupation of Germany

Though aspects of the BIOS and Darwin Panel schemes operated through the
early 1950s, most of their functions wound down from 1947 to 1948. Conven-
tional accounts of the postwar technical exploitation, both in the American
and British cases, wrap up with the story of the CCG/BE asserting the impor-
tance of normalizing the German economy in order to protect the zonal / West
German economy from the “harm” of exploitation and spare taxpayers the
costs of occupation. Historian John Gimbel describes the end of American



British Scientific Exploitation and the Allure of German Know-How 67

efforts as a victory for a faction of “Governors” over “Exploiters”* John Farqu-
harson rejects this framework as “not a valid summary of the British occupa-
tion” but does so largely because the situation was “by no means so one-sided
that ‘exploitation’ is necessarily an appropriate word,” considering the United
Kingdom’s investment in Germany, and that German firms could also pur-
chase BIOS reports (and some, in fact, did so).*® Certainly, the CCG/BE fits
what Farquharson described as the “governors vs. exploiters” model to some
degree, as it increasingly resisted direct exploitation efforts—to the frustra-
tion of some firms. Worried about the morality of British policy and “criti-
cism that Germany was being exploited for the benefit of British industry to
the exclusion of our Allies,” its director suggested that British firms should
pay the German firms they visited for their information.* The chairman of at
least one BIOS group agreed in principle: “the time is coming when relations
between firms in this country and those in Germany will have to be placed
on a more normal footing if further useful information is to [be] obtained by
individual firms.>°

This framework of the CCG/BE as “governors” protecting the interests
against the “exploiters” misses a fundamental motivation for CCG/BE'’s stance,
however. While the CCG/BE was bureaucratically opposed to BIOS-like agen-
cies, they were not actually opposed to exploitation of German science and
technology for the benefit of British industry. Quite the opposite: they worked
from the war’s end through the 1950s to set up a patent and trademark system
within Germany that would, among other goals, “open the door to a substan-
tial flow of German ingenuity” into the United Kingdom, which could “hardly
fail to be other than a benefit to the trade and industry” of the nation.” These
policies were guided at least in part by the sudden perceived importance of
“know-how;” seen both in BIOS investigations and in parliamentary debates
on how to reshape British patent law for the postwar world. The CCG/BE and
other long-term planners were indeed interested in building Germany’s econ-
omy and sparing taxpayer subsidies, but they were at least as interested in
building a permanent harness for German minds.

British patent law was built on concerns of acquiring foreign technology
and keeping British innovation in-house. “Letters of Protection” (later, “let-
ters patent”) under King Edward III in the fourteenth century encouraged for-
eign craftsmen to settle in England and teach apprentices, a practice renewed
in the mid-sixteenth century. According to historian Christine MacLeod,
“acquisition of superior Continental technology was the predominant motive
for the issue of patents under the guidance of Elizabeth I's chief minister”*
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This aim heavily influenced patent policy, including when it came to attract-
ing German technicians with mining technologies in the 1560s. Eventually,
other justifications for patents came to predominate legal and political rhet-
oric: an inventor’s natural right to his invention and encouraging industry to
invest in research and development. Still, while the earlier rationale of draw-
ing in outside talent faded, it remained a viable rhetorical tool when British
worries about falling behind their economic rivals reemerged in the twenti-
eth century.

An early sign of the revitalization of this line of thinking came from the
British chemical industry in the 1890s to early 1910s, as they successfully lob-
bied for the 1907 Patents and Designs Bill.*® Responding to arguments that
German chemical cartels were patenting a wide range products in the United
Kingdom simply to keep British firms from developing competitive skills, the
bill required that patented products be actively manufactured on British soil.
If they were not, the patent would be invalidated. The bill was hotly contested
in Parliament, but a key argument in its favor was bitterness over several tech-
nologies that had been invented in the United Kingdom but had only been
developed and patented in Germany. Initially, the act seemed to serve its pur-
pose of offering British employees opportunities to acquire German chemical
know-how, as German firms quickly built small factories in the United King-
dom to retain their patents. However, the Board of Trade (which was in charge
of the Patent Office) never seriously enforced the law, and these factories closed
as soon as this became apparent.

The Second World War spurred invention and innovation, yet nearly every
country suspended its patent and trademark systems. “Trading with the
Enemy” statutes sprang up around the world, banning commerce with op-
posing nations. Both Allied and neutral nations confiscated German trade-
marks and patents, which were seen as “weapon(s] of economic penetration
... of immense strategic value™ In the Americas alone, Ecuador, Nicaragua,
and Venezuela each seized German trademarks between 1944 and 1947, while
the United States placed German patents and trademarks under control of the
Office of Alien Property Custodian.”

In July 1946, at an international conference in London, the governments
of the United Kingdom, United States, France, Australia, Belgium, Canada,
Czechoslovakia, Denmark, Luxembourg, Netherlands, Norway, and South
Africa (but not the Soviet Union) came together to decide what to do with
these seized German patents. In an agreement signed in July, they established
that they would make all German patents open to royalty-free licensing, avail-
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able to all, and that in return the Inter-Allied Reparations Agency would not
count these seized patents against reparations accounts.” This conference
also codified additional international support for the BIOS/FIAT programs:

Subject to the statement of the position of the French and United Kingdom
Delegations as set forth below, it is the view of all Delegations to the Confer-
ence that the programme now in operation for obtaining, analysing and pub-
licly disseminating German technology and “know-how” has proved of great
common benefit and should be continued. At the suggestion of other Delega-
tions, the Delegates of France and the United States will urge their Govern-
ments to request the military occupation authorities in Germany to give early
consideration to utilising in this programme, so far as practicable, trained tech-
nical personnel and physical equipment which any other country represented
at the Conference is able to furnish.

The Delegation of the United Kingdom, while sharing the view that the
programme now in operation has proved of great common benefit, and declar-
ing that the Government of the United Kingdom would continue its practice of
publishing all information of this character received from Germany, was un-
able to participate in any recommendation on this matter because there had
been no time for the consultation with the occupying authorities in Germany

which the Government of the United Kingdom considered to be necessary.

In addition to copies of German patents filed in their home countries, the
United States seized the German patent office itself. American teams micro-
filmed its contents and shipped copies to London. This created considerable
ire from France and the Soviet Union, who were denied full access. Only Brit-
ain’s “excellent relations” with the United States “accorded, unofficially, certain
privileges,” among them this access to the full body of German patents.”

In occupied Germany, not only were all old patents up for grabs, but there
was no system for filing new patents. Until a uniform policy could be decided
upon with quadripartite consent, each zone was free to create and enforce (or
not) its own regulations for allowing trademarks, patents, and copyright. From
1945 to 1949, it was impossible for Germans (or anyone else) to register new
patents or trademarks within Germany, or for Germans to patent abroad
(other than refugees or others who might be declared “not Germans”).*®

Recreating Germany’s patent and trademark system was not a high prior-
ity for most of the occupying powers. Both the Russians and the French saw
a new German patent office as undercutting their opportunity to acquire
German technology. The British Foreign Office attributed Soviet resistance to
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a new patent office as a combination of ideological opposition to capitalist
ideas of intellectual property and as an intended bargaining chip to be used
in unrelated quadripartite negotiations they actually cared about.” If a patent
office were to be created, Soviet negotiators demanded that the USSR have
veto power over each patent application, which the United Kingdom inter-
preted as an effort to build “a window into the mind of West German inves-
tors” by allowing Soviet technicians to read and then reject patent applica-
tions.® France resisted any centralized bureaucracy that could result in a
strong German state, including a central patent office, and pushed for a new
International Patent Office in Brussels to handle German (and other) patents.
The British Foreign Office attributed this initiative to “French jealousy” of the
prewar German patent office, as France’s system had “always been something
of a joke with the more advanced and patent-minded Nations® Actually,
France was busy exploiting German ingenuity in their own way. The French
military occupation authority unilaterally opened a patent office in the French
occupation zone in early 1946 where Germans could pay to register patents
and trademarks, an opportunity many German investors and engineers ea-
gerly utilized as a basis for future claims for patent priority internationally. By
resisting any other legal patenting across Germany, France effectively drew
German “invisible capital” from across the divided nation into its zone.*

In contrast, the CCG/BE saw legal protections for intellectual property as
exactly what would allow better British exploitation of German science and
industrial advances. For the CCG/BE, reestablishing some kind of patent
office was “an obvious decision,” necessary for constructing “a modern State”
(in West Germany;, at least, as a unified Germany became less and less likely).**
Creating a legal framework for British industry to license or buy German
intellectual property would “open the way to the flow of German inventive
ingenuity into the UK for our benefit”** Even if the CCG/BE were in favor
of BIOS, its mission statement only covered investigating wartime advances
in science and technology. Anything invented before the war or after the ar-
mistice was technically off-limits, and while investigators often stretched (or
wildly overstepped) this line in practice, BIOS was not a long-term solution.

Without patent protections, rumors circulated of Germans hiding inven-
tions from the occupation authorities. This would not only prevent any sort
of BIOS investigation but was in violation of Law No. 25, concerning the
control of scientific research in the British zone of occupation. Law No. 25,
discussed at length in chapter 5, essentially forbade all military research in
Germany and required extensive paperwork to approve any nonmilitary sci-
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ence. Internally, the CCG/BE admitted that Law No. 25 was “not really neces-
sary” and “largely designed to combat a danger which does not exist” (i.e., the
threat of Germans developing deadly scientific weapons that strict Allied con-
trol could prevent). Still, the law at least kept control of scientific research out
of the bureaucratic hands of intelligence agencies.” CCG/BE administrators
with science backgrounds worried that British intelligence was “not in gen-
eral staffed by men of a type who are able to maintain good relations with
high-grade German scientists. . . . We regard the maintenance of such rela-
tions as a cardinal point of our policy” Finally, without a legal marketplace,
technology would still flow along the black market. “Some inventions dis-
closed to CCG/BE in confidence [were] reported to be getting into the hands
of British Industrialists” by less than scrupulous means. German inventors,
either desperate for work and willing to give up their ideas for any opportu-
nity or unwittingly passing along their concepts in the course of complaints
about the lack of a patent system, would describe their inventions to British
officials, who were passing them along to British firms.®

British policymakers concerned with using German ingenuity to benefit
British industry increasingly militated for reinstatement of a formal intellec-
tual property system. Yet to understand the policies they put in place, we must
detour to parallel debates happening in Britain, as they rethought their own
intellectual property system in the 1940s.

Patents and State Involvement in Innovation in the
1940s and 1950s

While the CCG/BE and British Foreign Office debated how to rebuild the
(bi)zonal economy and aid British exports, lawmakers in Parliament strug-
gled to rewrite Britain’s patent laws. After years of debate, a series of substan-
tial amendments to existing laws passed in 1949. These amendments intended
to tackle a number of issues, but a few fundamental concerns unified them.
By making patents stronger (covering longer periods and allowing them to be
more easily defended), they would promote economically useful innovation.
Given recent wartime inventions, they addressed a need to clarify national
security considerations in patent law (e.g., whether to allow patents on clas-
sified technologies or for the military to invalidate patents in times of war to
promote cheaper mass mobilization). Finally, they sought to reflect a larger
role for the state in general in questions of science and innovation policy.
These were many of the same issues that concerned governors of the Brit-
ish zone of occupation, if almost inverted. They wanted to promote the flow
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of German ideas overseas, whereas policymakers in London hoped to keep
British invention in the United Kingdom. Officials of the occupation govern-
ment sought to make secrecy next to impossible in Germany, while Parliament
sought to create new spaces for keeping secret any inventions with national
security implications. The connections between intellectual property debates
in the United Kingdom and in Germany are often indirect—though some-
times they were quite explicit, such as with laws indemnifying those using
BIOS reports from any later infringement claims—but the same parliamen-
tary debates and policy discussions shaped both. These discussions became
remarkably broad, challenging members of Parliament and British zone occu-
pation government to reconsider the fundamental relationships among sci-
ence, invention, and state intervention.

British patent law had serious problems in the interwar period, and these
problems combined with popular anxiety about British “decline” and a loom-
ing German menace to inspire change to these patent policies. As one com-
mentator put it in 1945: “The British patent system has few friends. There
appears to be a general lack of confidence amongst the public (consumers),
the inventors, the manufacturers and the investors in its efficacy and future
operation.”” The Right Honorable Sir Lionel Heald, attorney general in
Churchill’s cabinet, looked back at the prewar years from 1952 as another era:
“With no easily assignable cause, there was a distinct sense of hostility against
patents. . . . Patent litigation before the war had come to be too much associ-
ated with technical subtleties and ingenious scientific hypotheses and undue
reliance was placed on the argumentative evidence of ‘court experts’ This
coincided with extreme specialization at the Bar and a consequent tendency
to ignore or at least to attach little weight to general legal principles or the rules
of evidence. The inevitable consequence was to stimulate judicial suspicion of
the whole ‘patents racket. ”*® Even Bernard Shaw joined in the ribbing, asking
why British patents offered so little protection even compared to the copy-
right that protected his plays.®

In contrast, the German patent office was a model for both American and
British patent reformers in the early postwar years. Before the war, it had been
effective and well-staffed, with 1,600 employees working in a seven-story-
high, nine-hundred-room building that stretched over a six-acre estate. Its
examiners were notoriously careful, meaning few patents were overturned by
courts. More than a few articles written by both American and British patent
lawyers and policymakers in this era note that French patents, in contrast,
were notoriously poorly managed—even to the point that perhaps the reor-
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ganization of the French patent office was at least one small silver lining in the
Nazi occupation.”

German firms’ use of patents for cartel organization and monopolistic
business practices around the world were, in contrast, seen as a corrupt threat
that had worked against British interests for decades. In 1943, the House of
Lords debated how to combat the threats outlined in the popular, hyperbolic
exposé of Germany’s “infiltration” of American industry: Germany’s Master
Plan: The Story of Industrial Offensive.” In 1944, the Ministry of Economic
Warfare warned that there was “considerable evidence of German infiltration
into Spanish industry” taking the form of the Germans “making available
processing and patent rights and supplying technical plant, advisers and en-
gineers” (It was, however, “not possible to assess with exactitude the degree
of control obtained by such methods”)”> This complex legacy would be—
depending on perspective—a promise or threat for those managing Germany
in the postwar years.

The president of the Board of Trade appointed a committee in April 1944,
headed by Sir Kenneth Swan, “to consider and report whether any, and if so
what, changes are desirable in the Patents and Designs Acts, and in the prac-
tice of the Patent Office and the Courts in relation to matters arising there-
from?”” This committee would eventually issue three separate reports after
eighty-one all-day sittings. These hearings stretched out over years, with re-
ports issued in 1945, 1946, and 1947. The final Patents and Designs Bill of 1949
instituted most of these recommendations, which became the core of UK pat-
ent law through the 1970s, when international treaties and global economic
shifts demanded new policies.”

The perceived threat of British industrial “decline” hung over the issue. An
article bemoaning the state of British patents written in October 1944 noted
that “during the eighteenth century we were the most technical nation in the
world; during the nineteenth century by force of circumstances we became
the financial centre of the world. It seems as if from 1900 to 1939 progress and
finance in this country failed to continue their partnership.””>

In both the Swan Committee’s deliberations and in parliamentary debates
regarding the bills emerging from the committee’s reports, the speakers found
themselves asked very basic questions about the interactions of science, tech-
nology, and society. Wartime experience had shown that the government
could—and perhaps must—sponsor important research. Radar had been vital
in defending against Nazi air raids, and in a nuclear age the importance of
science for national defense was clear. What could a state do to sponsor tech-



74 Taking Nazi Technology

nology effectively, though, without undercutting business? How could the
state keep defense-related technologies in the country and ensure that inter-
national competition did not leave Britain once again at the mercy of an
enemy nation who controlled key industries (e.g., chemicals)?

These were complex questions, and members of Parliament tackled them
from a variety of angles. “If we are to [succeed in] developing research,” a
member of the House of Commons argued in 1944, “we shall have . . . to re-
consider the whole question of our patent laws.” Debate on patent law amend-
ments led the House to spend much of the day debating such broad concep-
tual questions as “What is ‘research’?;” “What does the speaker mean by a
‘scientific mentality’?,” “Is economics not a science?,” and “What would it take
to be a ‘scientific nation’?””® In all, the House spent for the first time in its
members’ memories (and perhaps ever) “a full day’s Debate. . . devoted to the
subject of research and scientific knowledge””” Some even saw it as a racial
issue, with “the ingenious barbarians” of Germany and the “very good imita-
tors” of Japan having particular advantages despite the “unsurpassed genius”
of the British people.”

BIOS investigations had granted “three years of very great advantage” by
revealing the “secret processes and prototype machines of the whole of Ger-
man industry”” Yet this was not enough. Noting America’s inability to use
patents seized in the First World War to build an independent chemical in-
dustry, Viscount Maugham remarked on the questionable utility of patents
and added that if Britain’s seized chemical patents were of similarly marginal
value, “something ought to be done about it”*° He did not specify precisely
what remedy might be possible, but German patents, at least, were not to be
trusted to transfer knowledge without accompanying expertise.

This emphasis on a know-how component being key to patent reform re-
surfaced in a number of places. Several members thought the nation excelled
at producing “first-class brains” at its universities but needed to focus on pro-
ducing more “second-class brains” who had the technical experience and
adaptable hands-on skills to turn inventions into exports.® Returning to
American comparisons, Viscount Swinton reported in the House of Lords
that in the United States, patents were “rather falling into desuetude,” as com-
panies preferred to “rely on being first in the field and having the know-how”
(Lord Strabolgi replied that this was only because “in the United States the
only thing that matters in the protection of patent rights is 10,000,000 dol-
lars”).® Lord Chorley advised that inventions were often “of no importance,”
because building up a new industry was fundamentally “a matter of building
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up an immense expertise and ‘know-how’”® Public funds ought to go to
building a Fischer-Tropsch process chemical plant, one member argued in
agreement, the purpose being “not necessarily for processes which are alto-
gether new, but in order to gain the ‘know-how’ of treating coal in that way.**
By the late 1950s, the debate on developing and transferring technology
(and thus promoting British exports) no longer focused just on patents and
trademarks. Several parliamentary debates by the mid-1940s remarked on the
growing importance of “that American term, ’know-how!” In discussing the
economic situation of 1947, Viscount Swinton felt the need to define this “Amer-
ican expression” as “invaluable intangible assets born of long and varied ex-
perience . .. [the] great aggregate . . . of thousands of individuals, individual
enterprise, knowledge and, I would almost say, instinct” It was difficult to
define precisely, but one would know it “by the smell.”® By 1956, Sir Lionel
Heald urged revision of a Restrictive Trade Practices bill to account for a prac-
tice “common nowadays, for there to be attached to . . . patent agreements an
agreement for the exchange of know-how.” Heald, quickly joined by other
members, hoped to allow British industry both to learn from abroad and to
package British “know-how” as an export good in itself.** As we will see, the
timing of this rise of know-how in the United Kingdom fits precisely with the
American experience, though the very fact of its discussion in policy debates
and explicit inclusion in trade bills marks more government-level policy atten-
tion than know-how would receive in the United States for decades to come.

The Exploitation of German Science

This interest of members of Parliament in incorporating conceptions of
“know-how” into patent and trademark law both mirrored and drew directly
from the concerns of the BIOS administrators and CCG/BE officials. In the
CCG/BE’s view, the United Kingdom’s future had “never before . . . been af-
fected so vitally by export considerations,” and the urgency of this problem
undermined arguments for patents that depended on long-term incentives
for research and development.¥

The Board of Trade represents the main structural link between the British
Zone of Germany, BIOS personnel and industrial investigators hoping to aid
British exports and military technology, diplomats focusing on building ties
with America, and members of the Houses of Parliament negotiating change
to domestic patent law. Sir Stafford Cripps, president of the board from 1945
to 1947, was himself formerly one of Britain’s most prominent patent lawyers.
He answered parliamentary inquiries about the state of German patents and



76 Taking Nazi Technology

urged amendments to the patent law to indemnify companies utilizing BIOS
information. Further, the worlds of industry and Parliament had consider-
able overlap. The honorable member for Heywood and Radcliffe, Mr. James
Wootton-Davies, as just one example, drew upon his experience as an in-
dustrial chemist when arguing that a new patent law would be necessary for
Britain to become a “scientific nation” and to aid inventors.* Other members
drew upon their experience as patent lawyers, industrialists, and university
professors in these discussions. Darwin Panel meetings generally had more
members present from the Board of Trade than any other agency.

Until September 1947, the British Foreign Office left most considerations
of German patents and trademarks, both within and outside Germany, to
the purview of the Board of Trade, “in view of the extreme technicality of the
subject”® This appeal to technical expertise was persuasive and consciously
used, but by the late 1940s, the “urgency of expanding German exports” led
to the British Foreign Office and other agencies insisting on involvement in
controlling German patents.

In chapter 5,1 go into more detail about developments in the German econ-
omy through around 1950, but much of the planning regarding German sci-
ence and industry revolved around ensuring how to account for the anxie-
ties mentioned earlier: British industrial decline, German cartels engaging in
economic warfare, and missed opportunities if the state did not properly
sponsor academic and industrial research.

Conclusion: Getting “A Bite Out of the Apple”

Sir Stafford Cripps, recapping the importance of BIOS as field investigations,
neatly summarized the British viewpoint:

All teams of industrialists will be out of Germany by June 30th (1947). For ob-
vious reasons this date does not automatically end the transfer of “know how”
from that country, it merely marks the end of the first stage i.e. active research
in the field. The process of digesting the data procured must go on. ... Only
[then] can the final step, the integration of that knowledge in our manufactur-
ing techniques—the ultimate object of the whole operation—be commenced.
Probably the most important single aid to this process of integration is the
employment of the key German scientists and technicians who were responsi-

ble for the particular advances in the industrial concerned.”

The United Kingdom likely had much more to gain from studying German
industry than did the United States. British planners were also more unified
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in their planning and execution, perhaps as part of what historian Volker
Berghahn has described as a “greater homogeneity of outlook [in Whitehall
and Westminster] than in the executive and legislative branches of govern-
ment in Washington”" With a smaller industrial base than either the United
States or Germany and a lower cost in time and logistics to reach German
facilities, we might expect some of the tremendous value from this “intellec-
tual plunder” that popular histories describe.

Instead, the defining feature of the British experience was a struggle with
the inherent difficulty of moving technology across geographic distance and
industrial cultures, epitomized by the problem of getting “the ‘know-how’”
British investigators pored over records, blueprints, and patents in Germany;
interrogated scientists and technical personnel; and confiscated prototypes,
and still the records are full of energetic complaints that they were not getting
the technology they needed. Eventually, BIOS and similar groups resorted to
know-how-based methods: hiring German scientists and technicians (de-
spite sometimes fierce protests from local residents and unions) and embed-
ding their own engineers in German facilities for weeks and months.

Once “taken,” documents had to be processed, and once processed, they
had to be sent to interested and needful parties. Yet German technology was
not as broadly helpful as planners hoped. “The number of documents in any
batch which are of real value to industry is very small,” the head of one pro-
cessing unit reported to the Board of Trade in February 1946, “possibly not
higher than 5%. This fact cannot be determined from the title of the docu-
ments but only from expert evaluation””> A member of Parliament, while dis-
cussing patent reforms in 1953, commented that “it is now generally agreed
that the results [of investigations in Germany] were disappointing, and that
although the reports of the teams may have infringed copyrights, they added
little to our industrial knowledge”® Perhaps there was, indeed, great value
in the “negative information” that “in very many fields investigation has dis-
closed that our own technicians have little to learn from the Germans,” but it
is immensely more difficult to estimate if that was the case.”

The question of how best a state might aid industry in making use of new
technology is one at the center of both BIOS-related schemes and the patent
reforms that were under way in the United Kingdom in the 1940s and early
1950s. Both American and British policymakers were initially optimistic about
their ability to overcome this gap between “investigating” and “using” (or, put
another way, the gap between being told something and understanding it).
They assumed that the “best” technology would simply win out and be a major
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boost to domestic industry. Thus, by publishing the results of German re-
search, entire industries could benefit fairly and evenly. Faced with the chal-
lenge of putting this into action, however, British policy changed course to
aiding individual firms through promoting longer on-site visits and establish-
ing legal frameworks to license German technology. Helping individual firms
might have seemed unfair, or at least open to corruption, but as one official
argued, trying to help everyone would ultimately help no one.”

This ideological commitment to equal, worldwide distribution of the
fruits of German research via published reports was not just an internal
commitment—it was the basis of the reciprocity agreement between Ameri-
can and British investigatory programs. A loss of faith in the ability to help
entire industries was just as much a loss of faith in learning from the Ameri-
can investigations and providing full value in kind. Later Soviet accusations
of the United States and United Kingdom retaining the sole value from their
investigations were certainly self-serving and somewhat unfair, but they were
not particularly untrue. To the considerable frustration of British policy-
makers, German technology proved more useful for diplomacy than they had
anticipated. A “bite out of the apple” was worth more than a “whiff all around,”
but it was considerably more difficult to make friends by sharing.
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French Planning for German Science

Student Spies and Exploitation in Place

Emerging from the Second World War, the Provisional Government of France
(which would become the Fourth Republic in 1946) faced enormous chal-
lenges: establishing a new constitution, rebuilding its economy, regaining in-
ternational influence, and overcoming the shame of Vichy collaboration. Each
of these challenges was made more complicated by internal politics. Commu-
nists, socialists, and the right-wing Popular Republican Movement vied for
power in the theoretically unified government. Communist influence ap-
peased the Soviets but made the Western Allies increasingly nervous, while
the opposite was true about Charles de Gaulle’s eventually successful demands
for control of a powerful executive branch.

If communists, Gaullists, and foreign observers alike could agree on any-
thing, it was that science and technology would be key in rebuilding France.
Historian Gabrielle Hecht has shown that efforts to promote international
leadership in nuclear energy were in part about forging a new identity for
France as a peaceful, high-technology country.! The Nazi occupation had
destroyed French science as much as any other institution, though. France’s
laboratories, universities, and factories had suffered serious damage. Many
scientists and skilled technical workers had died on the battlefield, fled before
the war, or in some cases even ended up in Nazi concentration camps. Some
remnants of French science survived because Germany had hoped to use sci-
entific ties as a symbol of allegiance with the Vichy regime, but little remained
when the provisional government considered how science would serve and
receive support from the new French state.

Reparations from Germany, including intellectual reparations in science
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and technology, were one potential solution to some of these challenges. Mis-
sions sprang up in the French bureaucracy to exploit German science and
technology, especially in the French occupation zone. This, planners hoped,
was a way to leap back to the forefront of science, to achieve, in the words of
one French scientist, “the preeminence to which we pretend”? One estimate
from the organization in charge of rebuilding French science put France
some ten to fifteen years behind German technology and described “Le Prob-
leme Francais” as one of building up a capable technical workforce.? To this
extent, the French efforts fit neatly into the story of the unprecedented, inter-
national attempt at mass technology transfer enacted by the victorious power.

While the United Kingdom and the United States worked together closely
on their scientific exploitation efforts, France remained largely on the outside.
Only after extended debate and agonizing were American and British officials
willing to conceded that there was more to be gained than lost by (partially)
working with the French. To this end, a newly created FIAT (France) joined
FIAT (US) and FIAT (BR) as a liaison agency. These FIAT branches autho-
rized and coordinated the movement of teams of investigators between zones.
A program run by the French military to study and reproduce V-2 missiles
fairly closely mirrored Operation Paperclip. To France’s allies, FIAT (France)
(and related programs) seemed to be identical to theirs.

These outward similarities disguised essential differences between the US
approach and that of the French Fourth Republic, especially regarding efforts
to take German industrial technology and academic science. At its core, these
differences emerged from what chief policymakers in each nation under-
stood to be the possibilities and limits of technology transfer, combined with
the distorted perspectives created by early Cold War diplomacy. If US efforts
relied on an overly optimistic view that science and technology could be
packed up in Germany like a microscope or book and dropped oft in Amer-
ican industrial and military labs without complication, and the United King-
dom learned otherwise the hard way, France operated from an almost oppo-
site set of assumptions. As key French officials saw it, there was no point in
even attempting the systematic recruitment of German personnel or seizure
of German labs or factories, because minds and even labs taken from their
contexts were thereby rendered “practically sterile” The only value to be had
from them was in exploiting German minds right where they were—in the
French occupation zone.

Working from this set of assumptions, FIAT (France) and its organizers
continued to facilitate American and British investigations, but French efforts
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mostly shifted to emphasize controlling German science and rebuilding it to
better serve French interests and follow French leadership. This meant re-
building or founding German universities and labs in the French occupation
zone as collaborative Franco-German institutions. In these institutes, French
students would train with German scientists, both gaining skills and serving
as de facto scientific spies. If hiring Germans was politically unpalatable, this
method would at least more slowly help alleviate France’s dire need for scien-
tists by training French students with German skills. This was not an abso-
lute doctrine—there are certainly important cases of the recruitment of Ger-
man scientific and technical personnel by the French government. Nor was
it France’s first choice of policies. The ongoing diplomatic tension between
France and its Anglo-American allies deeply shaped France’s postwar science
and technology policy by limiting what policymakers perceived as possible.
Still, it seemed to be the best remaining option. This episode is a key example
of how international relations as well as science and technology policy shaped
one another in this era of highly politicized science. The French policy of sci-
entific exploitation in place might well have both failed to achieve its imme-
diate aims of control and been a great advantage to building Franco-German
economic cooperation in the longer term.

Anglo-American Projections of French Intentions

Throughout the war, even though Roosevelt thought that (nominally) includ-
ing Charles de Gaulle in the war was symbolically important, the Free France
Forces remained firmly outside the confidence of either the Anglo-American
team or the Soviet Union. This distrust continued throughout the provisional
government and into the Fourth Republic. Even after the liberation of France,
it was still not considered a true “power” in the same sense as the United
States, United Kingdom, and Soviet Union. The Yalta and Potsdam confer-
ences in 1945, in which the leaders of the Allied nations came together to plan
out postwar Europe, consisted of discussions among the Big Three—not the
Big Four.’

The joint Anglo-American Combined Intelligence Objectives Subcommit-
tee (CIOS) was responsible for planning out what scientific/technical targets
the T-Force units should secure for intelligence purposes. As CIOS learned of
potential targets, it added the most promising and important leads to its se-
cret “Black List,” while less pressing or security-related targets went on the
“Grey” or “White” lists. According to a CIOS memo written in 1945: “During
the pre-invasion days and the Battle of France, various French agencies and
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individual officers rendered great assistance to Allied agencies in the collec-
tion of German technical and economic intelligence in France”® During the
quick advances of 1945, the expulsion of Germany from France, and the for-
mation of the French Provisional Government, however, a large number of
Black List targets slipped by the T-Force troops. Now under the sovereign
authority of this provisional government, investigative teams needed the co-
operation of French authorities in order to reach and legally investigate them.”
G-2 was placed in a bind between a desire to maintain secrecy from the
French and the need for French cooperation.

On January 24, 1945, a G-2 officer in the Supreme Headquarters, Allied Ex-
peditionary Force (SHAEF) Mission to France sent an official request back to
headquarters in which it was “tentatively proposed” to send names of targets
to the French government, including a copy of the Black List.* Approval—of
sorts—came through. Brigadier General J. J. Davis of the Adjutant General’s
Corps of the US Army sent authorization with a strict warning: while the
CIOS’s Geographic Black List could be shared, the CIOS’s “technical item”
Black List “will in no circumstances be issued and care should be taken to
ensure that the French do not become aware of its existence.”® In other words,
the United States was begrudgingly willing to share where they wanted to in-
vestigate within France, but what they hoped to find (and that they even had
specific targets in mind) remained strictly secret from their nominal ally.

The French division of SHAEF sent an invitation to General Alphonse
Juin, chief of the General Staft for National Defense in the French army, who
was eager for the opportunity—so long as it was on French terms. Juin freely
admitted that such investigations had “value not open to question” and were
“greatly to be desired” but insisted that special instruction be given to avoid
the impression that the United States and United Kingdom were investigating
French industry. “Such an investigation into the workings of French concerns
might run the risk of causing a certain uneasiness among the French indus-
trialists whose plants were investigated, as well as among the public generally.
Those who were insufficiently informed as to the real purposes of the inqui-
ries might quite honestly interpret them as being a technical investigation of
French industry™

This was a reasonable concern. In general, the Nazi European economy
(the “New Order”) ended up giving French industry considerable leeway, so
long as it produced what the German military needed. IG Farben, the pow-
erful chemical conglomerate, was bitter over the French chemical and phar-
maceutical industries having taken German patents and methods after the
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First World War—in part due to France’s notoriously weak patent system—
and insisted on substantial indirect control over French industry." French in-
dustrialists were able to resist German technicians being embedded in French
industry to any significant extent, or new technologies otherwise being intro-
duced, so there would be little Nazi technology for Allied investigators after
the war—but there is no reason to believe that the United States, United King-
dom, or Soviet Union knew that (or necessarily cared).

Whether these remarks were a veiled warning against overstepping their
bounds or a sincere effort to avoid misunderstandings, Juin was sold on the
idea of cooperation for the exploitation of German industry. In the same letter,
he introduced the newly created Comité de coordination scientifique de la
defense nationale (CCSDN). This group would be an analogue of the joint
US-UK FIAT and indeed soon became known as FIAT (France), even using
this nickname on its own stationary. Juin finished his response by suggesting
that this collaboration extend beyond the border of France and into Germany
itself, in a truly cooperative and integrated intelligence effort.

This was a step further than the Anglo-American planners were willing to
go, at least without significant hedging and drawn-out discussion. The mem-
bers of SHAEF suggested sharing the Black List with France in January 1945
yet only received permission for the partial list in March. The first response
to Juin’s suggestion of closer collaboration came in May, when the Combined
Chiefs of Staft in Washington pushed the matter off still further, saying that
they “consider[ed] it inexpedient to take action in Washington relating to
details of internal administration” and would refer the matter back to SHAEF
(who had referred the matter to the chiefs in the first place months earlier).”
In mid-June, US Adjutant General Davis agreed in principle to a reciprocal
arrangement in which express authority would be required from an occupa-
tion zone’s administration before investigators could be sent or files copied,
then again insisted to SHAEF (France) that the CIOS technical item Black List
remain strictly secret from the French.”

French Army General Darius Paul Bloch-Dassault, president of the CCSDN,
was among several French officials who registered complaints about this con-
tinued formal exclusion from the Anglo-American technical intelligence mis-
sions. He insisted that they be represented on the CIOS committee, criticized
the “attitude” of SHAEF, and generally lobbied to “participate fully with the
British and US Forces in the collection of technical and economic intelli-
gence.” Delays continued. In June 1945, the US and UK intelligence units
insisted that no agreement could be completed prior to the upcoming disso-
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lution of SHAEF—fully eight months after the G-2 first suggested cooperat-
ing with France in technical intelligence. Even then, the matter was “still under
consideration by higher authority” than G-2 itself.”

Late August finally saw some progress in integrating the French, if only in
deciding what limits to place on cooperation. FIAT (BR)—now a separate,
national entity with the dissolution of SHAEF—decided that “no release of
information from the FIAT Secret records . . . be made to the French. Infor-
mation from the non-Secret records,” however, “may be given.*® Visits to the
French zone could be arranged through the French liaison officer to FIAT
(BR). Authorities from the United States clearly agreed with this assessment
of how much (or little) to trust the French, as the deputy military governor
for Germany to the Joint Chiefs of Staff, in a November 1945 memo, requested
that the long-standing ban on sharing secret files with the French be extended
to Soviet requests.” In the early occupation phase, it seems, the French were
even less trusted (or at least less important to placate) than the Soviets.

The ongoing debates over official policy on how far to trust France to join the
scientific exploitation efforts did not prevent unofficial cooperation through-
out much of this period. Hundreds of investigative teams from dozens of
organizations and missions streamed into occupied Germany: military intel-
ligence branches, government-sponsored industrial investigators and recruit-
ers, the Strategic Bombing Survey, Technical Oil Mission, Alsos Mission, UK
Board of Trade-sponsored groups, and additional French agencies discussed
later on. Informal arrangements allowed teams to receive passes to investi-
gate targets within each zone, with liaisons from the national FIAT services
coordinating logistics. Even before General Juins initial letter requesting for-
mal inclusion, Juin knew of several occasions on which “such a collaboration
... has already been put into effect”® Throughout 1945 and 1946, all involved
emphasized the importance of “informal contact on technical points” and a
“desire to see personal contacts maintained” and “the present cordial and ef-
fective relationship . . . strengthened.””

The lack of formalized, sincere coordination and cooperation left room for
clandestine action. The French military and secret service was no more afraid
to make aggressive bids for technical personnel than were the other nations
investigating Germany. In May 1945, the same month as the creation of the
CCSDN (aka FIAT [France]), de Gaulle—prompted by an optimistic note from
General Juin—issued a top-secret order authorizing the “transfer” of German
scientists and technicians “of great value” to France for interrogation and to
“engage them to stay at our disposition.”” The details of how to determine
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this “great value” were not discussed, nor were the limits of how to “engage
them to stay”

The American and British agencies involved in exploiting German science
and technology certainly felt aggrieved by anecdotes of French teams sneak-
ing in and “stealing” promising personnel, offering them more lucrative con-
tracts or freedoms than they had been offered by the United States or United
Kingdom. In June 1945, Brigadier General Eugene Harrison, assistant chief of
staft of G-2, sent a file to his superiors detailing French “violations” to date.?
A German radio engineer reported that the secretary of the French Commit-
tee for Industrial Production had told him in December 1944 “that he was not
to reveal to the Americans or British any details of German radio and radar
technique, manufacturing methods, or research.” Dr. Kurt Wilde, the director
of the German firm Askania, claimed a similar warning from the French
navy, stating that he had been threatened with being added to the Allied list
of war criminals if he were to share his knowledge with the Americans or the
British. Several other CIOS-sponsored teams reported similar instruction
from the French Securité militaire, Navy, Department of Industrial Produc-
tion, and the Arsenal. At this point, Harrison added that “difficulties in the
French area have been very few and have been largely limited to the field of
electronics,” but nonetheless this information was significant enough to merit
a note handwritten on this report by its recipients: “A special file on French
activities of this nature should be kept”

Whether for this report or not, incidents accumulated in American and
British records of French “misdeeds,” perceived or real. When the French
detained the chairman of the board of Messerschmitt, a prominent German
aircraft company, along with cartons of the company’s records, an American
offer reported suspicions “that if this incident had not been witnessed by an
Allied officer, the existence of this material would not have been made known
to the Allies”* Separate reports from February, May, and July 1946 tell of
several incidents of scientists hired by French agents despite their being in
the custody of British or American FIAT. In one case, V-weapons researcher
Hermann Ehrenspeck was jailed for threatening to go to the French zone
without permission rather than surrender his papers to FIAT for inspection.”
The American State-War-Navy Coordinating Committee—tasked by the Joint
Chiefs of Staft with developing “long-range Government policies and proce-
dures” regarding the exploitation of German scientists—drafted a report in
March 1946 warning that if efforts were not quickly escalated, the Russians
were “already proceeding with an aggressive policy of long-range exploitation”
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and the French were “offering lucrative contracts to selected specialists”* Sim-
ilarly, the US Army’s Air Intelligence Division issued a report in April 1946
listing ten “typical” cases of exploitation by the “French and Russian agents,”
with which the American zone was “literally crawling”> A State Department
official reported in June 1946 that they had “caught the French red-handed
again stealing scientists out of our zone”*

It is important not to extrapolate too far based on these American and
British reports. To be sure, there is little reason to doubt that the French mil-
itary and security services recruited specific German scientists, at least to a
limited extent—this is the focus of the next section. However, these anecdotes
were also very useful for FIAT (US), BIOS, and other agencies involved in
taking German technical secrets. These reports were used to promote the con-
struction of detention camps for German scientists and technicians (known
as Dustbin and Ashcan) and to argue that increased funding and attention
be given to existing scientific exploitation efforts. Americans and the British
argued, basically, that they had better amplify their own efforts, because ev-
eryone else was already doing it, and they would not want to miss out in this
zero-sum game of scientific and technical war booty.

These other Allied nations might have been fooling themselves as much as
any superior. Their preexisting distrust of the French Provisional Govern-
ment combined with these reports of nefarious French espionage to reinforce
an impression that the French were playing the same game as they were, just
in a more underhanded way. That was largely a misunderstanding, and one
that both created and reflected diplomatic tension among the Western Allies.

French Policy and Perceptions of Technological Embeddedness

Certain policymakers and powerful institutions within France—especially the
military—saw tremendous potential gains to be had by exploiting German
science and technology. They operated a systematic effort from 1945 through
at least about 1950 to target scientists and skilled technicians and bring them
to France. Groups involved included representatives of the three military ser-
vices, in the form of the Bureau Scientifique, Guerre; the Mission Intelligence
Scientifique et Technique, Air; and the Section de Liaison/Recherche, Ma-
rine. The results of this effort were significant, particularly in the emerging
field of military aerospace technology (and, even more specifically, V-2-based
ballistic missiles).

Enthusiasm for German military technology was every bit as strong among
French security planners as it was among other nations’ militaries. On May
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16, 1945, the chief of staft of the Defense nationale send a top-secret message
to General de Gaulle, reporting that “the results obtained, especially in the
domain of secret weapons, has very much impressed those who have exam-
ined them,” adding that certain personalities had already been brought con-
sensually to Paris for interrogation.”” De Gaulle quickly agreed that it was a
fine way to proceed. By November 1946, the minister of armaments reported
that it had imported about eight hundred technical personnel.®

Most of these specialists likely worked with the Groupe opérationnel des
projectiles autopropulses, the subbranch of the Ministry of Armaments tasked
with learning how to build German V-2 rockets. This group, led by Professor
Henri Moreau, began their efforts even before the occupation of Germany by
collecting parts of V-2s that had been used on and around Paris. As the op-
portunities arose, they moved on to investigating the plants, both on French
soil and in the French occupation zone, in which the rockets were built and
tested. Finally, they progressed to recruiting German personnel who had
worked on the V-2 rockets.” For Moreau and “certain military authorities,” as
Jacques Villain writes in a history of the V-2’s legacy in France, “it was clear
that, before undertaking to produce the missile, France should first assimi-
late the German know-how. . .. [It] was also clear that it was necessary to
obtain the services of the German specialists who had designed this equip-
ment”* Villain does not provide a final number for the personnel recruited
for this expansive and decades-long effort to harness the information gleaned
from the V-2 and its designers, but at least 123 technicians were hired just
from the Peenemiinde alumni (the von Braun group mostly taken to America
during Operation Paperclip). The V-2 rocket had a major psychological im-
pact, despite its relatively modest influence as a functional weapon during the
war, and France was as eager as any of the victorious powers to expand on its
apparent potential.

Certainly hundreds and perhaps thousands of German scientists were
brought to France in these years. In some ways, this is relatively small scale
compared to the American or Soviet V-2 programs, but the French were also
not in an economic position to put the results of any program into mass pro-
duction regardless. Not only did most of France’s armaments industry lay in
ruins but 62 percent of remaining armaments factories were converted to
produce desperately needed tractors, machine tools, and other civilian indus-
trial tools.” In 1947, a new five-year plan envisaged rebuilding the armaments
industry, including aeronautics, but before this remained an unfunded ambi-
tion, rather than a reality, until at least 1950. The French armaments industry
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did slowly rebuild in the 1950s onward, but there was nothing akin to the
American or Russian ballistic missile crash programs in the immediate post-
war years, when they could directly cash in on hired German expertise.

The V-2 was prominent but far from the only military technology of inter-
est. As various branches of the military identified technologies they wished
to be investigated, they coordinated with the civilian agencies discussed later
in this chapter, the occupation government, and sometimes the covert action
wing of the security service in order to import both prototypes and person-
nel. When the navy wished to learn more about a lab that studied using mag-
netic fields for undersea mapping and detecting mines, they worked with these
groups (and also the air force) on moving that lab, its head, and six to seven
key researchers to Marseille.?

While the French military was eager to acquire German technology by
bringing in the technical specialists and setting up camps in French territory,
very different thinking prevailed among the groups tasked with taking Ger-
man civilian industrial technology. Differences between how these agencies
and their American and British counterparts conceived of technology and its
role in society, in turn, exacerbated diplomatic tension among these Western
Allies at a crucial period in the emergence of the Cold War.

Like in the United States and the United Kingdom, many different French
agencies had some role in the exploitation of German science and technol-
ogy. In fact, the bureaucratic lines could become very difficult to untangle
even at the time. A FIAT (France) report on July 4, 1946, complains that no
fewer than three separate agencies possessed, in theory, a monopoly on com-
merce between France and occupied Germany, which somewhat frustrated
several others with mandates to import goods and hire personnel from these
areas.” Among the prominent agencies with at least a potential mandate to
exploit German science and technology for civilian industrial purposes, the
most active were the Centre national de la recherche scientifique’s (CNRS)
mission to Germany; the branches of the Production industrielle, Economie
nationale, and Education nationale tasked with the occupation zone; and the
CCSDN. The secret intelligence agency, the Direction générale des études et
recherches, which later became the Service de documentation extérieure et de
contre-espionnage, also played an important if limited role: providing pass-
ports for desirable German scientists; making covert contact with key Ger-
mans in American, British, or Soviet custody; and otherwise facilitating the
other groups’ missions when needed.*

These were not fully independent entities, nor were their relationships sta-
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ble. The CNRS mission was at one point in 1945 attached to FIAT (France),
but the director of the Education nationale thought that it should be under
his purview, leading to an administrative battle that remained a seed of re-
sentment even after a nominal compromise involving a shared deputy posi-
tion.” Several additional restructurings took place in 1946 alone. Finally, FIAT
(France) was absorbed in April 1947 into the relatively new general intelligence
agency, the Service de documentation extérieure et de contre-espionnage.

Of these, two are particularly important: the CNRS mission sent to the
French occupation zone and the CCSDN. The CNRS itself was founded in
October 1939, right around the start of the war, in a bid to centralize both
basic and applied scientific research. Its original mission was to organize rep-
arations seizures of scientific equipment from Germany and to consult for
the occupation authorities on how to control German science. This mission
sprawled over time. By 1947, it also facilitated orders of scientific equipment
from German manufacturers for French laboratories, organized exchanges of
scientific personnel between France and Germany, ran the French side of the
FIAT Reviews of German Science, and maintained contact with German sci-
entists (including exchanging periodicals) for both diplomatic and intelli-
gence purposes.*

The CCSDN was originally founded on April 20, 1945, to help coordinate
the military departments’ research. It was to receive reports from each branch,
assign topics of mutual interest to one group or another, and otherwise re-
duce duplication and improve communication. Early on, however, it was also
tasked with researching enemy science, technology, and industry, both in
terms of providing assessments to military leaders and actively acquiring
those technologies for French military and industrial benefit. When the op-
portunity arose to coordinate with the American and British exploitation
programs in occupied Germany, it was a natural fit. It thus became known as
FIAT (France), though its mission was substantially broader than FIAT (US)
or FIAT (BR). The membership of FIAT (France) included representatives of
the War, Air, and Navy commands; the research branches of each of these
commands; the Direction générale des études et recherches; and a scientific
counselor from CNRS. The vice president of the CCSDN was always the di-
rector of the CNRS. In this director’s seat sat Frédéric Joliot-Curie, son-in-law
to Marie Curie and himself a future joint Nobel Prize awardee for radiation
research.

In CNRS and FIAT (France) board meetings, the basic questions debated
about had been familiar to their allies: Should German science be destroyed?
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Should it be captured and brought home? Should they focus on crushing the
Germans so they never rose again, or rehabilitating them so they never wanted
to wage war again? How could French industry and science gain the most
possible from the riches of German technology? However, among the leaders
of these nonmilitary (or, at least, mixed civilian/military) agencies, a very
different line of thinking about the limits of technology transfer prevailed.

French officials ultimately decided that moving scientists, engineers, or
even entire factories or laboratories from one place to another would strip of
them of their value to such an extent that it was not worth the cost. Technol-
ogy, as part of society, was no shiny bauble to be picked up and carried off. A
report written by the Service for German Affairs of the Economie nationale
titled The Problem of German Scientific and Technological Research (dated
March 10, 1946) is just one clear example of this viewpoint.” The looting and
destruction of German capacity for scientific research was tempting, the re-
searchers argued, but in practice it was unrealistic to hope that this would
benefit France. Destroying German laboratories would be a setback, but Ger-
many would not be occupied forever, nor would France be in a position to
impose its will on the other occupying powers even in the interim. The Bureau
Scientifique de la Armée disagreed and presented a thorough plan to repress
German science, but that seemed both impolitic and impractical to most of
the civilian planners.*®

Meanwhile, grabbing German scientists and bringing them into France was
equally counterproductive. The “milieu” around a scientist, including per-
sonal contacts, is so essential that “a top scientist or technician displaced in
another country . . . is practically rendered sterile.”* Transferring such a per-
son, “by cutting all his connections, seriously diminishes German science.. . .
[and] he does not regain his dynamism until after he has established new
connections with the French scientific community. . . . It is therefore prefera-
ble to let him reside in Germany and to control his activity in a manner of use
to the French state”* “In general, the transfer of German laboratories and
centers of research would cause a considerable diminution and render labo-
ratories of little value and difficult to integrate into the French economy”

The Economie nationale was only one of several agencies arguing this point.
During the following meeting of FIAT (France), Engineer General P. T. T.
Janes, head of the Centre national détudes des télécommunications (National
Center for Telecommunication Studies), stated: “The principles enunciated
[by the Economie nationale] are excellent, in particular the national problem
is perfectly posed”** Engineer General Gaston de Verbigier de Saint Paul, head
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of FIAT (France), echoed the Economie national€’s report almost verbatim:
He “[felt] that the transfer of research establishments to France considerably
diminishes what they can give us. Researchers work in teams and it is point-
less to hope that some technicians taken from their establishments could con-
tinue their work in good condition.*

These were not simply an argument that transfers would be difficult or hir-
ing Germans politically embarrassing, though those arguments were brought
up as well. This is a conception of science and technology as profoundly em-
bedded in society. With such a different conception of the possibilities of
technology transfer, new methods of harnessing German science and tech-
nology would be needed for these agencies to fulfill their missions. They set-
tled on a policy of controlling and building up German science in place but
rebuilt in ways that would benefit French science and industry long term.
First and foremost, this meant getting French trainees, or stagiaires, into Ger-
man research facilities.

The Stagiaires Plan and Scientific Control from Within

If scientific prowess could (and should) be neither destroyed nor effectively
transplanted, as the CNRS mission and the Economie nationale suggested,
it would be necessary to turn German science to the benefit of France right
where it was. Around May 1946, the CNRS outlined a plan discussed at length
with these other agencies over the previous weeks: essentially, French stagi-
aires would be placed in German laboratories to complete their training.**
Though a simple plan, its objectives were ambitious: “The problem of limit-
ing research is, above all, a problem of control of training and control of what
is studied”* By embedding French trainees in German labs, the proposal
went, France would have a direct window into exactly what type of research
those labs were pursuing.

This reflected persistent fears that German scientists were still secretly
pursuing dangerous military weapons but hiding their violation of quadri-
partite controls by playing the occupying powers against one another. The
fear of German military resurgence sometimes led to fairly far-fetched theo-
ries of German scientists splitting up research on the next superweapon into
four individually innocuous pieces, pursuing each across zonal lines, and
then hoping to put it together in the end.* Less drastically, many CNRS and
FIAT (France) meetings had at least one representative who worried that
“controls haven't been enough to prevent forbidden research”” The stagiaires
would, they hoped, provide a crucial on-the-ground, long-term control too
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closely integrated with the research process to be fooled by clever report-
writing.

More importantly, though, these stagiaires would acquire the know-how
behind Germany’s vaunted science and industry in the only way possible:
through sustained, hands-on, in-person training and experience. Rather than
importing German scientists to rebuild France, it would be German-trained
French scientists—who therefore had the deep connection to French society
and culture needed to be effective—who would lead the way.*® Even those who
believed that there would be benefit from investigations and report-writing
akin to the American model conceded that France lacked the technicians and
scientists necessary to absorb German technology effectively, meaning that
training technical cadres was the top priority.*

This plan quickly gained support outside of the CNRS and the Economie
nationale, but the types of objections raised to it underline French concern
about the social nature of technology. In December 1946, M. Wurmser of the
Commission for Foreign Affairs raised a concern that generated a lengthy
debate: Who should these stagiaires be? Perhaps, Wurmser argued, they should
only send abroad advanced scientists and technicians who were “already
formed,” as those too young might learn “more than just techniques” from
their new German colleagues.”® Additionally, those spending the start of their
research careers abroad would not be able to “work profitably” upon return-
ing to France. Finally, they might lack the expertise to perform their role as de
facto intelligence agents by recognizing the signs of illicit German research.
Conversely, sending established scientists would undermine the attempt to
learn from the Germans and would deprive France of desperately needed
expertise.

An additional concern always on the minds of French planners was how
their actions would reflect on the prestige of the recently occupied, rebuilding
nation, and this was an issue in regard to scientific reparations as well. The
representative of the Ecole nationale supérieure des industries chimiques even
argued that it was better not to try to track German science than it would be
to choose poorly in selecting administrators and stagiares, since being fooled
would hurt French prestige.” M. Rapkine, who had previously served as a sort
of wartime scientific ambassador to the United Kingdom and helped smuggle
scientists out of Vichy France, recommended sending people “intermediate”
in their training as a compromise. They would be able to oversee German
science and would benefit at least somewhat, yet they would remain inherently
French. More or less satisfied with the compromise, the committee agreed to
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pursue this plan under the auspices of the CNRS mission in the French occu-
pation zone.

Results of the stagiaires plan were underwhelming from a control stand-
point. This effort received its first reviews in a meeting of the High Commis-
sion for Research in Germany, held in March 1947 (a commission that in-
cluded representatives from most of the groups operating in the field of
exploitation of German science). The stagiaires, “whose official purpose
[was] to learn German methods, but who had the aim of ‘pumping’ informa-
tion about German labs,” “could not take part in any activity of this genre,”
having been placed in a position wherein no one would confide in them and
they learned little.”” The trainees simply were not being included in any lab
decisions that might be secret, since they were seen as agents of the control
authority. By October 1947, seven months later, this scientific intelligence as-
pect of the plan was abandoned. In a meeting on October 13, General Jacques
Humbert, speaking for this committee, “remarked that the training of French
students and engineers in German laboratories didn’t present any real value
from the point of view of control,” despite high hopes in the early planning.®

Results in other areas were far more promising, if harder to measure.
There is reason to believe that these efforts built lasting bonds, both academic
and industrial, between the two nations, even beyond what was recognized
at the time. In a history of Franco-German industrial cooperation from 1945
through the 1960s, Jean-Frangois Eck shows that even though the exploita-
tion programs disappointed private industry at the time with their “mediocre
results;” the “interpenetration of interests” forged during this period set the
stage for a surge in joint ventures from the late 1940s onward.”* Growing
Franco-German industrial and scientific ties by the 1950s—an incredible
achievement given the animosity engendered by two wars and occupations—
in turn played a key role in the development of the European Union. As his-
torian Gérard Bossuat argues: “Franco-German industrial cooperation was
justified by the construction of Europe. . .. Franco-German relations where
at the heart of the success of the modernization of French armaments”> One
of the labs initially considered for transfer deep into France but left in place
to become the Franco-German Institute for Research at Saint-Louis is one
example of this renewed cooperation in both civilian and military research.

This French planning around using scientists to build influence and gain
intelligence also helps explain some contemporary French suspicion of oth-
ers doing the same. In November 1947, the CNRS entered discussions with
both British and American scientific societies to set up exchange programs.
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On the UK side, this resulted in the establishment of the Advisory Council
on Science Policy, but talks dragged on without much result. Attempts to build
closer ties to the Swiss through science ran aground of problems finding
someone to coordinate with—Swiss science was too decentralized and lacked
a CNRS-like agency. Despite these outreach efforts of their own, though,
French planners were worried when others reached out to them. When the
Federation of American Scientists offered laboratory spots for European sci-
entists and workers, this led to suspicions that it might be a ploy “intended to
carry off Europe’s scientists.”*®

Much has rightly been made of the importance of science in American
“soft power” diplomacy in the postwar years, including in the reconstruction
of Europe.” John Krige has compellingly demonstrated that American insti-
tutions (public and private) used science and technology as tools for knitting
together an American-oriented, international (but anti-Soviet) network of
scientific and technical elites in Western Europe from the 1940s onward while
relying on the nominally “apolitical” nature of science as a shield against ac-
cusations of imperialism or meddling. This was particularly useful in recruit-
ing the likes of Joliot-Curie, director of CNRS and part of FIAT (France),
whose overt communist political leanings made him suspicious of American
influence. However, it was not just the United States using science as soft
power. While the United States had the resources and willpower to play this
game most aggressively, France, too, ended up turning its exploitation pro-
grams and postwar science policy toward building up diplomatic goodwill
and stronger industrial ties.

In the following chapters, I go into more detail about how these French
collaborations with German academic science were, in part, a way for France
to rethink its own domestic science policy. This world of academic science,
in turn, was an important part of building the Western European community
of nations that became the European Union. Because science was often con-
sidered apolitical, it was an ideal venue for collaboration, especially as parti-
cle accelerators, nuclear reactors, and space programs seemed too expensive
for small and medium-sized nations to pursue on their own.

Exact budgetary numbers spent on exploitation are difficult to find and
would be even more difficult still to compare across these nations due to the
challenges of trade and currency conversion. One of the few exceptions is in
the CNRS mission to restock French laboratories with physical equipment
either taken as reparations or bought from occupied Germany. Initial plan-
ning was for these seizures to be counted as “war booty,” which did not even
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count against each nation’s reparations tab. The CNRS took orders from labs
throughout France for what they needed and began collecting from German
labs and placing orders in factories in the French occupation zone. However,
political ties to the Ministry of Finances soured in 1945, and the minister with-
drew permission for the CNRS to import goods from the occupation zone
as reparations or war booty. Instead, the CNRS could only bring goods into
France at a firm price of 8o percent of the world market rate.” Labs and com-
panies had placed orders for equipment expecting it to be free of charge and
so complained when the CNRS attempted—with great difficulty and limited
success—to collect this money.®® In 1947, the acquisition of scientific equip-
ment from Germany and Austria cost about 11 million FRE which totals to
roughly 800,000 USD in 2015 currency.” For a nation desperately attempting
to rebuild in many different ways, this was a serious outlay.

Still, even with these purchases and reparations seizures, the overall French
intellectual reparations programs were almost certainly far cheaper than the
American approach of sponsoring industrial investigative teams, copying field
reports and patents, shipping prototypes, transporting technical personnel
and their families to the United States even before finding employment for
them, and having a branch of the Department of Commerce dedicated to
advertising and distributing this information.*® These savings, for example,
might well have made possible the missions sent by the CNRS and technical
groups to the United Kingdom and the United States, which yielded great
benefits to French science and industry.® Yves Rocard and Louis Rapkine,
scientists of some renown in France, each spent time on missions to the United
Kingdom, not only performing the duties of a modern scientific attaché (e.g.,
tulfilling orders for journal subscriptions and arranging housing for visiting
scientists) but also investigating British industrial technologies and helping
make commercial connections to French industry.®

There were real costs to the French approach as well, however, especially
on the diplomatic front. Focusing on exploitation in place meant not spend-
ing time and resources on mirroring American methods, which meant con-
fusion and suspicion. American and British investigators were allowed into
the French occupation zone, but when these investigators requested copies
of documents, the French authorities treated this as a low priority, upsetting
these Allied nations. In the view of FIAT (BR), “the difficulty at the moment
is not so much that the French are unwilling to let us or the Americans, or for
that matter anyone else, have a look at [French zone technical information],
but that they have not made any attempt to co-ordinate it in such a way that
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their own industrialists or the other interested powers can use it. So far as we
and the Americans are concerned, the French collection seems to be the only
substantial block of data that is likely to escape us”® American and British
representatives debated through the late 1940s “whether they [the French]
have valuable information which they wish to keep to themselves, or whether
they think we can be lured yet further with what may prove to be mediocre
bait”* The idea that French policymakers could simply not believe in the
cost-effectiveness of splicing German technology into France’s economy does
not seem to have occurred to the other major powers.

Conclusion

The international scale and ambitions of the Allied experiments in scientific
intelligence is itself remarkable. The American branch of FIAT “processed
over 29,000 reports, confiscated 55 tons of documents, and made over 3,400
trips within Germany . . . through June 30, 1946”9 The United Kingdom is-
sued a press release that was reprinted in the Daily Express, claiming to have
investigated twelve thousand targets and written twelve hundred reports
(American reports, they suggested, “are more exhaustive but not so highly
selective as the British”) by October of that same year.®® Statistics for the
French side are more difficult to come by, but in August 1946, FIAT (US) re-
corded about one-third as many French investigators and teams as British
ones touring the US zone (33 French teams compared to 101 British teams).*

In efforts to copy military technology, French generals appear to have
agreed with their British peers who were “whole-heartedly behind the whole
operation.””® Considering the importance of novel, science-based technolo-
gies such as radar in fighting and winning the war and the psychological
impact and apparent potential of less mature weapons such as V-2 rockets or
jet airplanes, this makes sense. The diplomatic cooperation is worth noting
in and of itself, given how deeply the American and British governments
distrusted both the Gaullist and communist factions in the provisional gov-
ernment of liberated France.

Civilian technology and academic science are a very different story, how-
ever. To be sure, France still had much to gain from Germany in these areas,
especially when it came to physical reparations (lab equipment, machine
tools, reagents, etc.). German scientific and technical personnel offered ex-
pertise of real value to a French nation seeking a resurgence of military might
and international influence. Despite these incentives, key French policymak-
ers differed drastically from their British peers, who saw the military investi-
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gations as “very conveniently adaptable to deal with those longer term peace-
time interests of science and industry;” and the expansion into civil industrial
technology as “a natural extension” of such efforts.”” While France created
agencies analogous to FIAT (US) and BIOS, most of its civilian exploitation
agencies pursued very different goals by very different means. The chief rea-
sons seems to be a fundamentally different understanding of the social em-
beddedness of science and technology, and therefore the possibilities and
limitations of technology transfer.

Naturally, there were people who disagreed with the strategy of exploita-
tion in place, including important civilian policymakers. The commissioner
of the Republic of Strasbourg wrote to the minister of the Production Indus-
trielle in November 1945 eager to accommodate German industry reinstalled
into Strasbourg. He even supplied a list of industries he thought would fit in
well: chemical products, aeronautics, electrical equipment, nail manufactur-
ing, and automobile factories.” Their voices lost out or were excluded from
the exploitation planning, but they certainly existed. At least part of what made
the French different from the American case was the relatively lower level of
influence that industrialists and lower-level policymakers had over these de-
cisions, in addition to any kind of overall different take on technology and
society.

With little analogous to the Anglo-American “special relationship,” French
policymakers had little reason to override skepticism of the other Allies’ ap-
proaches to technology transfer. Given French policymakers’ understanding
of science, they had few choices when it came to keeping Germany from
rebuilding its military might. Removing German scientists was wasteful—to
transplant a scientist or even an entire laboratory, they believed, would be like
hacking off the roots when transplanting a tree. German labs could be oc-
cupied for months or years but not permanently, so tearing down German
institutions was a temporary solution at best. Instead, they would have to
pursue a policy of control in place. This approach, they admitted, would not
accomplish the ideal goals of entirely co-opting or destroying German scien-
tific potential. Still, it was a practical path toward real benefits. Students would
gain skills and spy on German research, and German researchers would re-
main employed in peaceful research in the French occupation zone instead
of disappearing to Soviet or American labs.

Ultimately, despite the failure of using students as intelligence agents,
French plans might well have done more for French industry long term than
any of the other Allied powers. American and British struggles have already
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been discussed, and Soviet paranoia and aversion to crediting “bourgeoisie”
German experts severely restricted their exploitation programs. The active
promotion of Franco-German scientific institutes and business relationships,
meanwhile, built important ties between otherwise deeply hostile nations.
The development of the European Union is a complex history beyond the
scope of this chapter but depended heavily on industrial cooperation (espe-
cially in coal, steel, and, to a lesser degree, chemicals).”” For a nation that so
prized rebuilding its reputation as a legitimate world power, a role at the heart
of Western Europe was likely worth far more than boxes of reports and miles
of microfilm.
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Soviet Reparations and the Seizure of
German Science and Technology

For many German scientists in the immediate postwar period, the Soviet
Union was a savior, extending a rare opportunity in a war-shattered land-
scape to provide for their families by applying their hard-won technical skills
to interesting projects. For many German scientists, the Soviet Union was a
terror, forcing them to abandon their homeland and move deep into Soviet
lands with little hope of escape until Soviet scientists had fully absorbed their
know-how.

“Intellectual reparations” is a useful phrase to describe the exploitation of
German science, but for the Western Allies, the connection to reparations,
per se, is somewhat indirect. Teams aiming to take German science and tech-
nology rarely registered their actions with the quadripartite reparations agency
(the Inter-Allied Reparations Agency), and they operated mostly outside of
its organizational structure. This was useful for the United States diplomati-
cally, since it was able to posture as having been magnanimous and not largely
uninterested in reparations, in contrast to the Soviets taking billions of dol-
lars in industrial plants. This contrast—between public statements about the
United States not taking reparations and the reality of intellectual reparations—
is at the heart of John Gimbel’s Science, Technology, and Reparations, the best
source exploring the US side of this topic, and indeed at the core of most
scholarly discussion about the topic.

In Soviet policy, though, German industrial technology, forced labor (tech-
nical or manual, skilled or unskilled), military equipment, scientific expertise,
food, and other basic goods were all closely tied together. Soviet needs were
tremendous, and rebuilding Eastern Germany was a low priority relative to
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reconstruction of the Soviet industrial and agricultural base. The result was
a willingness to enact the violence and overt control over German industrial
and military technology—and its inventors—that the Western Allies rarely
needed or chose to employ. Science and technology were fundamental to
Soviet goals in East Germany, even if it was often material versions of that
technology (e.g., factory equipment or prototypes) rather than the immate-
rial (e.g., patents, data, blueprints). “Intellectual reparations” were truly part
and parcel of a larger set of reparations policies in the Soviet zone.

Comparing the Soviet case to the Western Allies has some real problems.
As a top-down control economy, technical expertise played a fundamentally
different role in the Soviet economy and in its society more broadly. The So-
viet patent system was largely unlike that in the capitalist world, offering di-
rect payments as awards for important inventions rather than granting a pe-
riod of personal monopoly over economic use of an idea. Science was deeply
political the world over, but that, too, had a very different inflection in Stalin’s
Soviet Union. On the one hand, in Soviet ideology, communism was itself a
science, and large-scale engineering projects were central in projecting Soviet
power." On the other hand, especially in the Stalinist era, scientists (especially
those trained in prewar Germany) were vulnerable to getting wrapped up in
paranoid internal politics and accusations of being ideologically impure.

Many of the differences between Soviet and the Western Allies” exploita-
tion of German science and technology are issues of magnitude rather than
kind, despite these overall structural differences. Soviet exploitation of Ger-
man science and technology included more overt violence and coercion than
its allies generally employed, and each incidence was multiplied in Western
media and rumor mills among the fraternity of German scientists. Ameri-
can, British, and French forces also jailed German scientists at times. The
Soviet Union dismantled enormous amounts of industrial facilities and re-
search centers in their occupation zone and shipped them east, often creating
tremendous waste. Even there, though, we can see parallels in the ineffective
overreaching of FIAT and BIOS microfilming teams. It is important not to
understate the suffering that Soviet rule imposed on citizens of the future East
Germany, but the parallels across even these vastly different economic and
political systems can be telling.

In this chapter, I explore the Soviet attempts at exploiting German science,
both in the immediate aftermath of the war and how they—Ilike the British
and French—built infrastructure to benefit from German science long after
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the occupation. This chapter builds primarily from a synthesis of existing his-
tories of Soviet exploitation of German science, rather than new archival re-
search, and as a result will be of less interest to specialists in Soviet history.
For readers less familiar with this history, the Soviet case provides an impor-
tant perspective on what the other powers were attempting, and how they
went about it.

Soviet Reparations Policy in Germany

The Soviet Union paid a staggering price for victory in the Second World
War. Casualty estimates vary, but a common figure is twenty-five to twenty-
six million Soviet citizens, or 13 percent of the population in 1940.° In retreat-
ing from the Nazis, the Soviet army burned everything along their path to
deny their enemies any resources. The Nazis razed buildings and enslaved
people who survived. Finally, the Soviet counterattack added yet another
layer of destruction. The initial Nazi assault through Poland and into the
Soviet Union set a horrific standard for conduct, with widespread war crimes
including rape, murdering civilians and prisoners of war, and indiscriminate
looting. In Nazi ideology, this was land that needed “excess population” re-
moved for future settlement by Germans, so there were few attempts by Nazi
officers to rein in these atrocities.* This, in turn, set the stage for horrific re-
taliation, as Soviet soldiers fought their way through the gruesome remains
of these crimes and into the lands of those who had committed them.

In the face of this destruction, even extreme Soviet demands for repara-
tions seemed reasonable to Allied leaders. As Churchill wrote to Roosevelt in
November 1944, “Uncle Joe [Stalin] certainly contemplates demanding two
or three million Nazi youths, Gestapo men, etc., doing prolonged reparation
work and it is hard to say he is wrong”™ Science and technology (especially
military technology) were among the most important targets of Soviet seizure.
Understanding the efforts to gather them requires discussing the context of
the Soviet occupation of Germany as well as the widespread industrial dis-
mantling, destruction, seizure, and finally exploitation in place that charac-
terized Soviet rule.

Soviet leadership and troops on the ground shared a desire to make Ger-
many pay for the war. Planning leading into the Potsdam conference settled
on a rough goal of 10 billion USD in reparations, combined with access to the
coalfields of the Ruhr region, a chance to learn from German science and
technology, and an end to any possible revived German military aggression.
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Later, political goals came to the forefront: propping up an East German com-
munist party that would follow Soviet instruction and framing the occupa-
tion as a “liberation” from Nazi rule.

There was little in the way of unified planning on how to achieve these
goals, however, and Soviet occupation “policy” was riven by internal feuding
and political rivalries. Even basic lines of command within the Red Army lost
much of their power, as soldiers immersed in propaganda about the inhuman
Germans—and who had just marched through the lands recently occupied
by the Nazis—first saw the relative wealth of German lands. Soviet soldiers
raped and looted in appalling numbers, and they and their low-level officers
ignored efforts from generals to stop them.® Marshal Georgy Zhukov, the man
in charge of the Red Army in general and the Soviet occupation of Germany
in its first years, attempted to institute an extremely strict system to punish
this disregard for authority. Zhukov found himself overridden by Stalin, who
seems to have preferred that no centralized, organized source of authority
exist other than himself, especially that far from Moscow.

These internal rivalries (e.g., the one between Stalin and Zhukov) led to
inconsistency at any given moment and to major swings in policy over time.
Like in the United States, United Kingdom, and France, different factions
within the Soviet Union championed either crushing all German industry,
on the one hand, or rebuilding a German economy that could be useful for
exploitation, on the other. In the view of Sir Alexander “Alec” Cairncross, a
British economist involved in quadripartite diplomacy during this period,
occupation policy in particular became a feud between two factions: one led
by Andrei Zhdanov and Nikolai Voznesensky (high-level officials in the Com-
munist Party of the Soviet Union) and another informal coalition of Georgy
Malenkov and Lavrentiy Beria (the chairman of the Council of Ministers
and head of the NKVD, the predecessor to the KGB, respectively).” In 1943,
Malenkov and Beria were appointed to the Committee for the Rehabilitation
of the Economy of Liberated Areas, and in 1944 Malenkov became chairman
of a special committee responsible for dismantling German industry.

Malenkov, in particular, was extremely influential in driving a policy of
crippling German recovery through dismantling plants and, when possible,
shipping them to the Soviet Union.® In this way, Malenkov’s goal was much
like that of US Secretary of the Treasury Henry Morgenthau. Malenkov’s plans
to cripple German recovery (like Morgenthau’s) soon faced harsh criticism
from those who saw such dismantling as costly and inefficient. The Zhdanov
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faction leapt on such stories to push for an end to dismantling. Continual re-
organization of the occupation’s bureaucracy followed, dictated at least as
much by politics within Moscow as by anything directly to do with the Soviet
zone of Germany. Throughout this in-fighting, much of the day-to-day oper-
ation of the Soviet Zone was left to the Soviet Military Government’s (SVAG)
propaganda department, led by Colonel Sergei Ivanovich Tiulpanov.

It is not my intent to provide a thorough breakdown of these internal
Soviet policies in this book. In the context of this book, however, the lack of
a clear, central authority had major implications for taking German military
and industrial science and technology. American and British military gov-
ernments certainly struggled to contain FIAT and related programs, even
when they saw them as damaging the zonal economy, but they had more in-
fluence than their Soviet counterparts.” The looting of German industry that
followed was not only far more ambitious in the East than in the West, but
it was also far less organized. The resulting dismantling devastated the East
German economy in ways still visible today.

Looting Germany: From War Booty to Industrial Dismantling

Especially in the early months, Soviet forces took enormous amounts of rep-
arations from Germany. At the level of individual soldiers, looting “war booty”
was common across each of the armies. It was especially pronounced among
Soviet soldiers, many of whom were shocked by the decadence of German
society relative to the material poverty of rural Soviet territories.”” More for-
mally, privileged reparations gangs, or “trophy teams,” moved right behind
the front lines. These gangs had officers’ ranks, meaning local commanders
had little ability to dispute their orders. This left these commanders in a dif-
ficult position when faced with reparations gangs representing different de-
partments demanding the same materials."

These teams were especially active through August 1945, when the free-
for-all of the early seizures nominally gave way to a formalized reparations
infrastructure, though industrial dismantling and removals certainly contin-
ued well into the 1950s. These trophy units were assigned large numbers of a
wide variety of goods: four thousand trucks, thirty thousand cattle, five thou-
sand pianos, fifteen hundred accordions, and so forth.”? The thought that went
into these wish lists is unclear but seems to have little to do with what was
necessarily available in Germany. Meanwhile, both Soviet soldiers and repa-
rations teams faced competition from another large group: those who had
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been enslaved by the Nazis and now wanted to go home, often to Poland, and
grabbed what they could from (and often committing violence against) their
former tormenters along the way.”

Beyond finished goods, Soviet reparations teams focused heavily on seiz-
ing German industrial technology. This was not a case of “intellectual repa-
rations” in the sense that I emphasize in the rest of the book. Still, the Soviet
Union undertook these large-scale industrial seizures far more than the other
Allied powers, and ultimately they constituted another method of taking
German technology back to the Soviet Union. Reparations teams would sur-
vey the zone, marking factories needed in the Soviet Union. They (or the
occupation government) would dismantle the factories and pack them up,
and the factories would travel by rail into the Soviet Union. There, the indus-
trial department in need would receive, rebuild, and utilize the equipment.
Out of about 17,000 “industrial objects” (most of which were large or mid-
size factories) that Soviet reparations teams surveyed in their initial trips
through Germany in mid-194s5, they marked about 4,300 (25 percent) for re-
moval into the USSR.*

Despite Allied bombing and looting, there was still much to gain from
both intellectual and physical reparations in what became East Germany. As
Raymond Stokes argues: “In terms of physical plant, the Soviet zone was rel-
atively no worse off, and probably far better off, than the western zones as the
war came to an end,” and even the zero-sum game of reparations seizures was
“not necessarily doing irreparable harm to the East Germans by removing
irrelevant, worn-out, or obsolescent technologies.”” There were many impor-
tant “high-tech” industries in this area, such as the famed precision optics
enterprise Carl Zeiss in Jena. American and British teams took documents
and workers from many of these plants with them when they handed over
this territory to Soviet control, but much of what mattered—including key
personnel—remained in the area. In the case of employees, offers of employ-
ment and stable rations were enough to entice some to return during the
immediate postwar years of austerity and near starvation.

The Potsdam Agreement gave the Soviet Union claim to 25 percent of any
factories, industrial equipment, or other “productive assets” taken as repara-
tions in the Western zones, and initial planning included the United States,
the United Kingdom, and France sending finished goods from German fac-
tories to the Soviet Union. As diplomatic relations soured in the late 1940s, it
became clear that the Western Allies were unlikely to follow through on early
general agreements to dismantle factories in large numbers and ship them
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east, so Soviet planners turned to extracting everything possible from their
own zone. This turned out to be well over one-third of the entire productive
capacity of the Soviet occupation zone in Germany.*®

This dismantling took place in waves, with a major one occurring in the
months leading up to the August 1945 Potsdam conference. Looking back,
one of the British negotiators on reparations, Alec Cairncross, saw this as no
coincidence: “In the months before the Potsdam Agreement this went on at a
breakneck speed, apparently from fear that the Agreement might set limits to
what could be taken in reparations. The result was a great deal of destruction,
with relatively little economic benefit to the USSR”” In May and June 1945,
about 460 factories in the Berlin area alone were taken apart, ranging from
coal mines to locomotive building plants, electrical works to railway repair
shops.” Moving toward autumn, this expanded to include removal of railway
tracks themselves and hundreds more factories, namely, those in papermaking,
sugar-refining, brick-making, textiles, and others outside of heavy industry.

The haste, disorganization, and enormous scale of these industrial repara-
tions led to incredible waste—at least in most accounts. In the words of one
Soviet administrator there at the time, “the dismantling of German industry
... was characterized mainly by the almost complete absence of overall direc-
tion, particularly with regard to the technical questions involved in disman-
tling complicated industrial equipment.” Reports from the period regularly
note equipment broken during dismantling or travel and trainloads of equip-
ment rusting in depots in Germany or the Soviet Union.*® What did arrive in
decent condition suffered from another problem: a lack of both written infor-
mation and know-how needed to reassemble and use the equipment. As one
participant reported: “When the equipment came to be assembled, blueprints
and layouts were often missing because the dismantling crews made a bonfire
of all the paper in factory offices”

The dismantling devastated the morale of German workers, including
those otherwise ideologically friendly to the Soviets. This was partly because
Germans were forced to participate in dismantling their own factories, in
many cases working twelve to fifteen hours per day, seven days per week, with
no pay.”? According to Vladimir Rudolph, “there was also the attitude, ‘If we
can’t ship it out, it’s better to destroy it, so that the Germans won't have it, as
Special Committee Representative Saburov put it at a meeting of the ministry
representatives in Neuenhagen on July 2, 19457% The opinions of these Ger-
man civilians were hardly a high priority for Soviet authorities, particularly
in the early months of the occupation. In the context of the exploitation of
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German science and technology, however, this was another factor that under-
mined scientists’ willingness to collaborate with the Soviet regime (in cases
where they had any choice).

It is worth noting that not all historians agree with this assessment. In his
1973 study Western Technology and Soviet Economic Development, Antony Sut-
ton argues that Soviet technological reparations were actually much more ef-
ficient than what the United States, the United Kingdom, or France attempted.
Soviet policy, he suggests, focused on easily transportable and broadly usable
items such as machine tools and equipment, which they fit relatively effi-
ciently into existing Soviet production systems. German equipment remained
in use in Soviet industry for decades, and the “backwardness in control in-
strumentation and computers [was due in part to] the technical nature of the
transfers from the German electrical industry at the end of World War I1.*
Matthias Uhl similarly portrays a much less chaotic dismantling process in
his study of the Soviet missile program, though he emphasizes—like many
other historians—that these German contributions are a contributing side
story to Soviet developments rather than a driving force.”> We should take
such stories in context, then. Some amount of this talk of Soviet waste might
well be the result of early Cold War propaganda.

Military Technology—Rockets, Nuclear Weapons, and Other Priorities

As eager as Soviet reparations teams were to take German industrial technol-
ogy, they were even more focused on a number of specific military technol-
ogies. As was the case for the Western Allies, the most important targets in
Soviet eyes were rocket technology (specifically, the V-2 series) and any in-
sights into the construction of atomic weapons. Additionally, like the other
Allies, these targets accounted for a large percentage of the German scientists
and technicians brought back to the home countries. In some cases, this was
voluntary, or at least semivoluntary. An example is Manfred von Ardenne, a
physicist who agreed to take a two-week trip to the Soviet Union to discuss
atomic research—a trip that turned into ten years before he was allowed to
return.” Others were given no such “choice”

The participants in the Soviet quest to master the V-2 ran into an early
problem: American sabotage. American forces were the first to reach some of
the most important V-2 production facilities in northeastern Germany, such
as the main design/testing facility at Peenemiinde (where Wernher von Braun’s
team worked). When it became clear that quadripartite agreements would
assign these lands to the Red Army, US troops seized and destroyed what they
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could to deny the technology to the Soviets.”” These seizures helped Ameri-
can production and somewhat hindered Soviet efforts to learn rocketry. Ul-
timately, however, there was just too much of value for the Americans to take
or destroy.

Soviet managers and experts quickly moved into these former Nazi rock-
etry and aviation facilities, including the BMW jet engine factories and the
famous Mittelwerk V-2 production facilities in Nordhausen. Once there, they
gathered the items that remained as well as any of the local Germans who had
been part of the design or production process.”® More than simply restarting
these facilities, the Soviets expanded them. Leading Soviet scientists moved
in to establish entire research facilities (e.g., the Institute Rabe and later Insti-
tute Nordhausen), aiming to master and then surpass Nazi rocketry and bal-
listics research. Such facilities generally had Soviet military managers, but the
workforce included thousands of Germans, from former low-level technicians
to top scientists. Helmut Grottrup, formerly a leading scientist at the Peene-
miinde, is a key example.”

There is little question that artifacts and raw materials taken from Ger-
many formed the basis for the Soviet rocket program.*® Key Soviet special-
ists, including Sergei Pavlovich Korolev, Valentin Petrovich Glushko, Boris
Evseyevich Chertok, and Alexei Mikhailovich Isayev, spent months in these
German facilities. There, they pursued German know-how as well as designs.
In the words of historian Norman Naimark: “The Soviets’ system for garner-
ing German rocket technology was very different from the Americans. Soviet
specialists . . . immersed themselves not just in German technological inno-
vations, but also in the German methods and organization of rocket pro-
duction”™

While the German army had developed a significant production line for
V-2 missiles, eventually launching more than three thousand missiles at Al-
lied targets, there was never a significant Nazi effort to build an atomic bomb.
Certainly, German scientists made important theoretical contributions be-
fore the war, but a combination of the few resources being available during
the war and incorrect estimates for how difficult a bomb project would be
undermined any serious investment.” This meant that Soviet teams sent by
the Soviet atomic project (managed by the NKVD under Lavrentiy Beria) had
no established facilities like Nordhausen to occupy and instead planned from
the start to use German resources to build up labs in Soviet territory.

The American Alsos Mission was just one of the American initiatives that
seized as many atomic scientists and related facilities as possible, in large part
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to deny them to the Soviets. This meant, for example, that the Kaiser Wilhelm
Institute for Physics—and its director, Werner Heisenberg—was already in
Western hands when the Soviets began hunting for expertise. However, the
low-temperature physics laboratory led by Ludwig Bewilogua remained in
Soviet territory, and Bewilogua had worked on an experimental uranium
pile. This lab was broken down and packed up—including the cabinets, door-
knobs, and washbowls—and shipped east.” The same was true for remaining
parts of the Kaiser Wilhelm Institutes for Biology, Biochemistry, Chemistry,
Anthropology, and Silicate Research. In these scientific institutes, as in the
industrial laboratories, much of this equipment ended up broken, lost, or split
up after being requisitioned by different labs.

Work in the Soviet Union was an attractive option for many scientists,
especially in the early days when conditions were at their worst in Germany
and information about conditions in the Soviet Union were most scarce. Some
were drawn in by the Soviets’ willingness to accept even the most ardent
Nazis if they had scientific value (the United States did import scientists who
had been active Nazi party members in some cases, but officially refused to
do so, and did indeed turn away many German scientists for this reason).** A
particularly clear example is Peter Adolf Thiessen, a German physical chem-
ist and head of the Kaiser Wilhelm Institute for Physical Chemistry and Elec-
trochemistry. Thiessen joined the Nazi party in 1925, before Hitler’s rise to
power, and received several awards for service to the party. Despite that, So-
viet authorities were happy to classify him as having a clean past and to move
him, his lab, and the labs of several other prominent scientists with whom
he was in contact. Among them was head of Siemens Laboratory and Nobel
laureate Gustav Hertz. Thiessen, Hertz, and other German scientists helped
consult on uranium enrichment in the Soviet atomic program.

Tallying the German researchers’ contribution to the Soviet atomic bomb
project is difficult. In large part, that is because so many of the participants
had reason to make their contribution seem either enormously important or
completely negligible. The researchers themselves eventually returned to East
Germany—as is discussed shortly—and once there, many wrote memoirs that
emphasized their own importance.” Soviet administrators managing these
scientists at the time, meanwhile, were operating during the height of Stalin-
ist paranoia, and reliance on researchers who had worked for the Nazis was a
political liability. They, and Soviet scientists cooperating and competing with
them, had incentive to downplay the Germans’ contributions. In 1951, Soviet
Minister of Armaments Dmitrii Ustinov admitted that “the Germans work-
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ing in the area of reactive technology rendered significant help to re-create
and reconstruct German designs, especially in the first period of time.” How-
ever, “owing to the long isolation from modern science and technology, the
work of the German specialists has become less effective, and at the present
time when principally new and more modern models of [rockets] are being
created, they would not be able to provide significant help.”*® As historian Asif
Siddiqi has shown, this sort of claim was part of a broader effort to minimize
these German scientists’ contributions.”

Ultimately, German scientists seem to have contributed in relatively minor
but meaningfully ways to the Soviet atomic bomb project. Within Soviet ter-
ritory, several of the German scientists had their own laboratories, including
Hertz and Manfred von Ardenne in Sinop, and they worked on the problem
of uranium separation from a number of angles. For the most part, they
worked independently within these labs, reporting to the Scientific-Technical
Council of the First Chief Directorate (Pervoje Glavnoje Upravlenije) in Mos-
cow. Soviet teams collaborated with these labs but also developed their own
processes in parallel, and Soviet scientists in general were already quite capa-
ble. David Holloway, in his history of the Soviet atomic bomb project, con-
cluded that “the German contribution to the atomic bomb was small and
limited,” perhaps on the order of months saved.*

Operation Osoaviakhim and the Mass Seizure of Scientists

By late 1946, the first major wave of dismantling and seizure of industrial and
academic research facilities was dying down. By this point, diplomatic rela-
tions between the Soviet Union and the Western Allies had broken down.
General Lucius Clay, the commander of the American zone, stopped trans-
ferring supplies and reparations to the Soviet zone in May 1946 in response
to the Soviets not sending food from the more agricultural east, and in turn
the Soviets began a large-scale propaganda campaign against all US efforts.
American forces stopped all dismantling of plants in July until a new quadri-
partite “Level of Industry” agreement could be reached, which was now very
unlikely. In July, US Secretary of State James F. Byrnes attended the Council
of Foreign Ministers meeting in Paris, where he proposed merging the Amer-
ican and British occupation zones. In October, the military governments of
these American and British zones made another major push to end FIAT and
BIOS, which had been in operation for well over a year (and CIOS still longer
before them).

Historian Filip Slaveski sees this period (late 1946-1947) as one in which
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overall Soviet policy pivoted from looting Germany under the assumption
that it would be left to its own devices afterward, toward controlling and re-
building Eastern Germany under the assumption that the occupation would
continue long term.” Thus, the original plan of turning the Soviet zone into
an industrial wasteland—it had seemed like an assurance that a new German
state could not become a military threat—now seemed like a liability. Soviet
reparations teams removed about 210 additional industrial facilities from
Germany in mid-1946, but this was far lower than in the earlier period.** As
it turns out, this was the calm before a new storm of seizures, this time aimed
directly at stocking Soviet labs with German expertise and equipment on a
scale beyond anything attempted previously.

Probably the most dramatic event in the exploitation of German science
and technology took place in late October 1946, when Soviet authorities en-
acted Operation Osoaviakhim. On the evening of October 22, after weeks of
quiet preparation, Soviet troops and NKVD teams rounded up about three
thousand German scientists, engineers, craftsmen, and other technical spe-
cialists, along with their families and possessions, and placed them on trains
heading east.” No explanations were given, nor were excuses or objections
allowed. Some were asked to sign contracts ahead of time, but most learned
of their fate by way of a late-night knock on their doors. The scale of Osoa-
viakhim is stunning. Nearly every major firm in war-related industries were
impacted, including Carl Zeiss in Jena, BMW Stassfurt, Leuna, Siebel Works,
Junkers, and Schott.*

Among the individuals taken were many of those mentioned in V-2 and
atomic research, including Helmut Grottrup. He and two hundred of his col-
leagues working at the Mittelwerk rocket research facility were invited to a
party with a Soviet general, after which they were informed that they and
their families would be on trains to facilities in the Soviet Union the following
morning.*’ After these rocket research facilities in Germany were emptied of
contents and staff, Soviet teams destroyed them.

Even facilities already dismantled or looted faced seizure, and their staff
faced involuntary removal. The firm Carl Zeiss had a long-standing reputa-
tion for making precision optics, which were useful in scientific research as
well as military equipment, long before the Second World War. The Zeiss
plant in Jena was looted by American and British T-Force troops in the initial
invasion of Germany, then by dismantling teams in the early years of Soviet
occupation. In Osoaviakhim, 270 of the remaining technical staft found them-
selves rounded up and forced to head east. The contracts these scientists and
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technicians were forced to sign stipulated three-to-five-year terms, though
those working on topics of national security (e.g., rocketry and especially nu-
clear weapons) would have no opportunity to leave for at least a decade.
Why Soviet leaders in Moscow saw such a sudden, extreme move as nec-
essary this (relatively) late in the occupation is difficult to answer definitively.
It is certainly true that American and British intelligence agencies had been
recruiting specialists within the Soviet occupation zone for years. American
intelligence officers at the time worried that the event was a prelude to war.
After a few weeks of things settling, they revised this assessment, concluding
that the Soviets had been concerned with accusations that they had not held
up their end of the task of deindustrializing Germany. Their use of German
research facilities, now stocked with Soviet scientists in leadership roles, was
technically a violation of quadripartite agreements. British planners had in-
deed (hypocritically) been planning a propaganda campaign against Soviet
use of German war-related research, so it is possible that Soviet intelligence
had caught wind of this campaign and hoped to act first.** The Soviet Union
also had dire need of skilled industrial workers, scientists, and engineers—not
least in order to install the plants that had been dismantled in East Germany.
Osoaviakhim was a propaganda disaster for the Soviet Union, especially as
many technicians had just begun to hope that their livelihoods were in less
danger of being dismantled through reparations seizures. Newspapers around
the world reported on the event, often exaggerating its scale even beyond its
astounding reality and writing in violence that was more often threatened than
employed. The Chicago Daily Tribune’s banner headline article reported that
150,000 “German slaves” had been seized via these “Red Kidnapping Raids”**
The head of the Soviet occupation government, Vasily Sokolovsky, is said
to have reprimanded the American military government for criticizing a
behavior they had taken part in themselves, arguing: “I am not asking the
Americans and British at what hour of the day or night they took their tech-
nicians. Why are you so concerned about the hour at which I took mine?”*¢
Whatever right the American government had to criticize such seizures, the
press coverage and relatively late date for such actions made an impression on
scientists. American, British, French, and Soviet intelligence agencies contin-
ued a game of attempting to recruit scientists from each other’s zones well
after Osoaviakhim, and this was now a much harder sell. When asked why
few Western scientists would agree to take faculty jobs in East Germany, Wer-
ner Heisenberg explained through parable: “the fox sees many trails leading

into the bear’s cave, and none coming out.*
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Long-Term Mechanisms for Exploitation in Place

Soviet policy toward controlling science and technology in its occupation
zone was interwoven with other, overriding policy goals: reparations, negoti-
ations with the Western powers over a potential German successor state, in-
dustrial policy, and establishing a socialist society in the Soviet zone, among
others.

Soviet dismantling and seizure of German factories and equipment came
in waves, but dismantling generally gave way to establishing infrastructure
for longer-term control over German industry and science after Osoaviakhim.
There were exceptions—in the winter of 1946-1947, another wave of seizures
focused on power stations, printing works, and weapons factories (which
theoretically should have been shuttered long ago but had been kept in pro-
duction to meet Soviet demands).* By this point, such reparations could be
compared to getting blood from a stone. Over 8o percent of the machine tool
capacity and 60 percent of the light and specialized production tools were
already gone. German workers’ morale was also devastatingly low, which was
another reason productivity had dropped to 50-75 percent of prewar levels.*
With the possibility of a long-term East German state becoming more realis-
tic, Soviet authorities saw more value in sustaining industry there.

As a middle ground, the Soviet occupation authority took ownership of
several of the biggest industrial facilities, which became known as Sowjetische
Aktiengesellschaften (SAGs).*® These SAGs retained much of their original
skilled workforce, sustaining some of Germany’s technological traditions and
providing employment for workers who might otherwise have fled to the
Western occupation zones (or abroad). In most cases, the Ministry of Foreign
Trade owned 40 percent of each SAG, with the remaining 6o percent owned
by a relevant industrial ministry or other enterprise.

This move toward establishing SAGs started shortly before Osoaviakhim
and suffered from both physical and intellectual reparations programs. The
first SAG, established in January 1946 to assure the delivery of scarce concrete
to the Soviet Union, suffered from the inability of a dismantled electrical parts
industry to supply needed repair and upgrade parts. By April 1946, about fifty
to sixty of the biggest industrial plants marked for reparations were instead
converted into SAGs. By December 1946 (two months after Osoaviakhim), 30
percent of all production in East Germany had been converted to SAGs. The
SAGs were particularly prominent in security-related industries, including
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the large uranium mines on the border of the Czech Republic that became
Wismut SAG in 1947. Despite any security concerns, the Soviet administra-
tors were not generally bothered by rehiring former Nazi party members,
providing further continuity with prewar German industrial traditions.”

Like the overall reparations programs, decisions about selecting, expand-
ing, and eventually dissolving SAGs depended in large part on the internal
politics of Soviet industrial ministries. Some were returned to German con-
trol even in 1947. By the end of that year, SAGs controlled only 25 percent of
production in the Soviet zone, down from 30 percent the previous year.”
However, most remained under Soviet control through the establishment of a
relatively autonomous East German state in the 1950s. Wismut SAG remained
under partial Soviet control much longer.

Though SAGs were not implemented with technology transfer as a top
priority, they served as stations where Soviet engineers and technicians could
collaborate closely with skilled German workers for long periods. Conversely,
as Joachim Radkau argues, SAGs “anchored . . . structures of Russian appli-
cations of technology in the production apparatus of the GDR’—meaning,
among other things, that they could impose on East Germany a Soviet engi-
neering tendency to design grand-scale technologies without much regard for
efficiency.” Since the Soviet Union preferred to work within the Soviet bloc
as much as possible (not least because of shortages of hard currency for trade
with the West), East German enterprises eventually became comfortable pro-
ducing goods for this semi-captive Soviet market, even when they were not
competitive in international markets. Raymond Stokes argues that “the Sovi-
etization of GDR technological culture was slight,” at least through the 1950s,
but the institution of these SAGs was a step toward this longer-term trend.**
Eventually, though SAGs were in part designed to funnel German techniques
to Soviet industry, they facilitated flows of technology in both directions.

While the SAGs forced long-term cooperation between German technical
workers and Soviet counterparts and management, Science and Technology
Offices (Nauchno-teknicheskii otdel, or NTOs) coordinated scientific research
in the Soviet zone. Just a month before Osoaviakhim, the Soviet Council of
Ministers approved the Administration for the Study of Science and Technol-
ogy in Germany to be attached to the occupation government.” This group,
in turn, supervised NTOs throughout the Soviet zone. By the end of 1948,
thirty-six NTOs employed 611 Soviet specialists who oversaw six thousand
German scientists and seven thousand German workers.”® They worked on a
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mix of industrial and military research, sponsored by different Soviet depart-
ments. Examples include the contracts for research into aviation, polymers
and plastics, textiles, and meat and dairy production.

Even more directly than SAGs, NTOs were a major venue for German in-
dustrial technology and know-how to pass into Soviet industry. These NTOs,
as well as their teams of German specialists, were vital in the formation of a
variety of Soviet industries, especially in chemicals. High-octane gas, carbon
fuels, turbines for liquid fuels, nylon, coal briquettes, and synthetic rubber
are important examples.”” Further, Soviet ceramics, metal-finishing, film-
developing, and metal-plating industries benefited majority from their use of
NTO research contracts.”® However, in some ways the NTOs’ success under-
mined this technology transfer role. In January 1949, the Administration for
the Study of Science and Technology in Germany conducted a study of prob-
lems facing the NTOs, and a primary finding was that too few Soviet specialists
supervised too many Germans. This meant little time in sustained contact and
transfer of valuable German know-how.”

Impact of Returning Technical Specialists in East Germany

In contrast to the German scientists brought to the United States who sought
from the start to form a new, permanent community there, almost all of the
German scientists taken to the Soviet Union returned to Germany within a
decade of their removal. Some (estimated at around 25 percent)® quickly
emigrated to West Germany or other Western nations, but the large majority
remained in East Germany. There, given special status and guaranteed em-
ployment (and, for some, the chance to pursue a genuine ideological belief in
building a socialist state), these returnees had a major effect on East German
society.

The first set of these technical specialists to return arrived in September
1950, meaning those taken in Osoaviakhim spent at least half a decade under
direct Soviet control. This first set of returnees arrived in several waves over
the next few months, until, by the end of 1950, about 610 specialists (and 1,080
family members) had arrived in a resettlement camp at Wolfen, a town about
twenty-five miles (forty kilometers) north of Leipzig.* Altogether, this repre-
sented about 25 percent of those taken to the USSR.

The remaining specialists returned in waves, dragging along deep into the
1950s. Another 10 percent returned in 1951, then another 31.2 percent in 1952.%
By 1954, over 9o percent had returned, but the final 10 percent were in some
ways the most high-value of all. German researchers who had been working
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on atomic weapons, rocketry, and in other key military industries were held
longer in the Soviet Union as a kind of “cooling oft” period, with the assump-
tion that within a few years their knowledge would be too outdated to be es-
pecially damaging. In all, by the end of 1958, about 2,500 German scientists,
engineers, skilled craftsmen, and other technical workers returned from the
Soviet Union.

The facilities in the resettlement camp in East Germany were terrible, with
inadequate sanitation and several families living in each room. Still, it was
temporary: the East German government was keen to make good use of this
skilled manpower and set out to find productive jobs for each returnee as
quickly as possible. The Soviets had chosen these specialists for their scien-
tific and technical prowess, and East Germany had ambitions of being a sci-
entific powerhouse.*® As historian Andre Steiner has pointed out, “success in
getting these prominent scientists and engineers to commit themselves to the
GDR provided the country with urgently needed prestige, and . . . with a cer-
tain degree of legitimation.”®*

In addition, much like the American government pursued policies aimed
at denying scientific manpower to the Soviet Union, the Soviet Union was
concerned about what information these returnees might provide to the West.
This was especially true, of course, regarding atomic research. In March 1955,
when the first group of these nuclear researchers was allowed to return, So-
viet authorities provided suggestions on keeping them in the USSR. Manfred
von Ardenne, they suggested, should be kept in East Germany “by paying
attention to his avarice and his need for admiration”® Those who had freely
admitted their intentions to head West found themselves held in the Soviet
Union for some time longer.

The Soviets (and East Germans) were not paranoid to think the American
and British intelligence agencies were actively seeking out these specialists.
As Paul Maddrell details in Spying on Science, the Western powers surveyed
all refugees and immigrants from the eastern bloc for those with experience
in science and technology—even just working in a uranium mine or laboring
in the construction of new plants.® Beyond this, they employed agents to in-
duce defection among key scientists by offering high salaries and other perks
in the West. The goals here, as with the wartime T-Force efforts to secure
German scientists, were twofold: gain scientific manpower for the West and,
even when such scientists were not needed there, slow scientific progress in
the East by denying them this resource. In the context of the early Cold War
period, governments increasingly treated scientific manpower like a commod-
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ity similar to uranium deposits: a target to be controlled, hoarded, and smug-
gled in a zero-sum game.*’

For the East German economy, these returnees represented a skilled work-
force far beyond academic scientific research. Only 8.6 percent had doctor-
ates, and less than 1 percent became professors.®® Indeed, 45 percent had no
university training at all. Some of these individuals were likely swept up in the
indiscriminate nature of Osoaviakhim and related forceful Soviet tactics, but
most were specialized craftsmen, such as skilled welders or machine tools
specialists.

Still, placing these workers was a daunting task. As the minister of labor
and health services for the Saxony-Anhalt region commented: “It is very dif-
ficult to place some of these individuals, since they are very specialized”®
Worse, many were taken to the Soviet Union in the first place because their
specialty lay in industries now forbidden in occupied Germany, such as air-
craft production and military research. Some were placed in positions in re-
lated industries, such as shipbuilding, but much of their expertise was lost in
moving countries, production styles, and now industries. The Soviet decision
in 1954 to allow a revival of the East German aircraft construction industry
alleviated this problem, and returnees were central to that industry in the
years to come.”

Those who found jobs were greeted as “nobility without titles,” both as a
continuation of proud industrial tradition and as workers who had sacrificed
to rebuild the Soviet Union.” None of the occupying powers ultimately fol-
lowed through completely on denazification of industry or academia (and
would have had a hard time doing so without leaving a large portion of the
population permanently unemployed and many important positions un-
filled), so these returnees’ earlier affiliations were not much of an obstacle. As
historian Dolores Augustine has chronicled: “Nazi-era scientists had brilliant
careers in East German industry, were accorded many privileges, and enjoyed
the confidence of the Communist leadership to a surprising extent.””?

Conclusion

Soviet reparations policy—including that which focused on science and
technology—was ruthless, and its tremendous scale often made it ineffective.
Still, for some Western observers, this seemed like a pragmatic and efficient
Soviet government seizing an opportunity missed by the other Allies. As Peter
Nettl wrote in Foreign Affairs in 1951: “Only the Germans and the Russians
have so far managed to absorb large-scale reparations successfully. . . . There
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is no magic which distinguishes Soviet success in extracting reparations from
Germany from Western failure, unless there is magic in the commonplace
that if you really want something very much, you put it ahead of other things.
The Russians . . . have sacrificed Allied goodwill, they have sacrificed the Ger-
man Communist Party, and they have alienated German public opinion.”

This perception that the Soviets had done a good job of getting value from
reparations actually had a major influence on Cold War diplomacy. The
heavy-handed Soviet seizure of German scientists played into Western prej-
udices about the Soviet Union, at least until the launch of Sputnik in 1957. In
the words of General John B. Medaris, many US military and government
officials considered the Russians a “retarded folk who depended mainly on
a few captured German scientists for their achievements, if any. And since
the cream of the German planners had surrendered to the Americans, so the
argument ran, there was nothing to worry about””* This stark underestima-
tion of Soviet scientific capabilities not only led to overconfidence in the
American ability to sustain a monopoly on nuclear weapons but fed paranoia
about spies smuggling scientific “secrets,” since that seemed to be the way the
Soviets could get ahead. The underestimation also led to a panicked over-
estimation after the shock of Sputnik, including the hysteria around a non-
existent “missile gap” and “bomber gap”

In terms of actual influence on Soviet society, there seem to have been real
gains, but it is important to avoid the aforementioned idea: that Germans
were primarily responsible for Soviet successes in science and technology.
German scientists contributed to the Soviet atomic project, but Stalinist para-
noia and the competence of Soviet science without them meant that they were
kept at arm’s length. A similar story seems to be true in rocketry/space re-
search, and to a lesser extent in other industrial areas. With these caveats in
mind, German scientists contributed in each of these areas, speeding up re-
search and helping to avoid costly diversions down the wrong path—probably
more so than in the other Allied nations, who started from a stronger indus-
trial base.

Dollar-value accounting, of course, is even less realistic here than in the
case of the Western market economies, due to the nature of the Soviet com-
mand economy and dense, opaque political structure. The USSR undoubt-
edly took a more aggressive stance toward reparations seizures of all kinds,
including intellectual reparations, and the cost to buy those same materials
elsewhere would have been high. What about science and technology in the
broader sense, though? The USSR spent heavily, buying nearly every FIAT and
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BIOS report, but the very structure of intellectual property law operated much
differently in communist states than in Western ones. One NTO chief even
complained that this was a reason for confusion about who owned the fruits
of NTO research: “We need patent laws; we need patent offices””” The Soviet
Union and its satellite states tended to offer one-time rewards for inventions,
but inventors were required (or at least heavily encouraged to make little dif-
ference) to turn over their innovations to the state.”

Despite these fundamental differences, there were striking parallels be-
tween Soviet exploitation of German science and technology, and that in the
other occupation zones. One major comparison is the basic chaos, duplica-
tion, and internal competition in the process. Like in the United States, the
United Kingdom, and France, a variety of Soviet administrators sent investi-
gative teams and fought over who benefited first. Though more pronounced
than in other zones, SVAG, like its American and British counterparts, re-
sisted these intellectual reparations programs as undermining the zonal econ-
omy, thereby making their job more difficult. Like these other zones, SVAG’s
protests were mostly ignored, especially before late 1946.

Like the French, Soviet planners emphasized capturing entire teams of sci-
entists and technicians, rather than hiring individuals piecemeal. They were
more willing and able than the French to transplant entire factories and re-
search institutions, but they certainly did not quibble about the importance of
grabbing even the lower-ranked factory workers and laboratory staff. Though
they did not discuss it in terms of know-how, Soviet control of German re-
search facilities similarly focused on sustained, long-term exposure to pro-
cesses, from start to finish.

The highest priority for Soviet investigators was the same as for the other
Allies: learning how to master and develop beyond V-2 rockets, and to dis-
cover as much as possible about German atomic research. Here, the enormous
resources that the Soviets threw at intellectual reparations paid oft. Though
atomic spies such as Klaus Fuchs likely contributed more to the Soviet atomic
project than the teams of German researchers, they still offered valuable in-
novations and scientific manpower. In rocketry, reactivation (and later sei-
zure) of V-2 production and design facilities provided valuable insights that
Soviet scientists were ready to build upon.

In a sense, the longer-term results for East Germany were a kind of twisted
version of what some historians have argued for West Germany: the intellec-
tual reparations programs built familiarity and served as a kind of conveyor
belt of business relations for the postwar decades. Again, though, this was more
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literal and forceful in the Soviet case, as SAGs, NTOs, and the general struc-
ture of Soviet bloc economics ensured sustained technology transfer and eco-
nomic trade. East German technical expertise and know-how remained the
envy of Eastern Europe for years, even if its innovation slowed relative to the
West. Once again the reparations programs did not, in effect, “steal” technol-
ogy in the sense of depriving its owner of its full use. As Raymond Stokes put
it, the “GDR at its official founding was not all that far behind the Federal
Republic in technological terms, was still competitive in key industries, and
was still very good in science and engineering education and practice””

In the 1950s, a number of factors began to eat away at the East German
technological system and thus at its ability to deliver cutting-edge technology
to the Soviet Union. Some factors were specific to the intellectual reparations
program—specifically, one of the long-term consequences of Osoaviakhim
was that East German scientists never felt fully secure about their position in
society. Other causes were much broader: the Stalinist social system, the end
of the illusion of democracy, and the general brain drain of skilled workers
fleeing to West Germany before the construction of the Berlin Wall.” In order
to get a better sense of what was at stake, we turn to one area where Germany
excelled both before and after the war, and that sometimes even spanned this
growing chasm between East and West: the world of academic science.



5

Academic Science and the
Reconstruction of Germany

The same agencies involved in taking Nazi technology (FIAT, BIOS, etc.) were
also responsible for deciding the fate of German science and scientists. To
modern eyes, that can seem a little strange. Learning about German wood
pulp production techniques and how to mass-produce specific textile dyes is
a very different enterprise than deciding whether theoretical physics profes-
sors in elite universities had been too eager to join the Nazi party. For those
planning the occupation of Germany, though, science and technology seemed
fundamentally linked. Throughout the Allied nations, agencies staffed by sci-
entists made claims to controlling both.

In part, this is a result of scientists’ dramatic increase in political influence
due to the war. Both nuclear weapons and radar were convincing arguments
to many politicians that basic science deserved funding not only for its own
merits but because it was a necessary and reliable way to develop weapons
and economically valuable products. If the First World War had been influ-
enced by poison gases and machine guns, the Second World War had been all
the more decided by science-based technologies. The next major war, it stood
to reason, would rely even more on science. At least listening to scientists’
ideas on how to pursue that science seemed prudent.

In this chapter, I step away from the purely applied world of industrial tech-
nology to look at how “basic” (as opposed to “applied”) science influenced the
reconstruction of Germany.' Within each Allied nation, debates raged about
how best to sponsor, harness, and protect science at home, and for each, these
debates spilled over into their thinking about rebuilding Germany. Should
scientists be key advisors to presidents and prime ministers? Was science
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fundamentally apolitical, potentially corrupting, or did its much-touted open-
ness and internationalism make it an actively positive influence on the Ger-
man people? Should decision-making about science funding be left to sci-
entists, given over to military planners, or even opened up to democratic
decision-making? How could science best be mobilized for economic growth?
By simply dumping money into basic research or through directed investment
in particular technologies? This swirling, evolving set of questions occupied
officials in Washington, London, Paris, Moscow, and the occupation zones of
Germany alike.?

Science policy in occupied Germany became closely tied to science policy
at home for each of the occupying nations. For both those who wanted to
crush Germany and those who wanted to rebuild it into a peaceful member
of the international community, science and scientists were invaluable tools,
in ways that reflected policymakers’ changing ideas of what science could do
for the nation. What this meant in each nation varied, of course.

For the United Kingdom, German science was far less a credible threat
than an opportunity, provided German scientists could be enlisted in British
economic interests. For the United States, science represented a source of
“soft power” diplomacy. The newly founded American intelligence commu-
nity joined with nominally private philanthropic groups such as the Ford and
Rockefeller Foundations to rebuild Western European science, partly in order
to build goodwill toward America that would be useful in other areas. For
France and eventually both East and West Germany, science was a source of
cultural prestige and legitimacy, both desperately needed after years of occu-
pation. German scientists and policymakers were hardly passive subjects wait-
ing to be molded by the occupying powers, and they had their own policy
goals in mind throughout these debates.

One of the major impediments to creating any effective policy regarding
Germany was the structure of the Allied Control Authority, whose compo-
nent Allied Control Council required unanimity in every decision. Science
fell under its Economics Directorate, then the Committee on the Liquidation
of War Potential in Germany formed to craft Allied science control policy.
Allied Control Law No. 25, passed in April 1946, dealt with “the control of
scientific research” in order “to prohibit scientific research and its practical
applications for military purposes, to control them in other fields in which
they may create a war potential, and to direct them along peaceful [economic]
lines It distinguished between “fundamental” and “applied” research and
development, placing heavier restrictions on the latter, and between research
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of a “military nature,” “peace-time applications,” neither, or both.* War-related
research was banned, peaceable research was allowed, and those in between
were decided on a case-by-case basis; however, the definitions of these terms
were nebulous. Enforcement was left to the individual military governors.
While there was some early agreement about the danger of science left un-
tended, its role in the development of postwar Germany varied substantially
across the zones.

Even a nation-by-nation approach imposes too much artificial order, though
it makes for useful comparisons. Within each nation, factions debated the
best policies, thinking changed over time, and the quick evolution of the early
Cold War continually upped the stakes for all involved. All of these complex,
interacting forces (and many more beyond) shaped efforts to control, exploit,
and sometimes encourage German science and technology.

German Science from Weimar to Occupation

Through most of the nineteenth century, Germany had a worldwide reputa-
tion for science and technology. The research university—with professors who
split duties between teaching and research—originated in Germany, before
eventually spreading to other nations. Since universities were major cultural
institutions funded by the state, the successive German governments of the
nineteenth and twentieth centuries (from empire to Weimer Republic to Nazi
to divided Germany) had a major investment in science. Universities were
not the only places where science research took place, of course—German
industrial concerns invested heavily in research and development, especially
in chemicals and other “high-tech” fields of the day. These, too, received sub-
stantial support from the state.

By the early twentieth century, however, German scientists were concerned
about a perceived loss of ground on the world stage. The United States was a
growing powerhouse, fueled by a relatively enormous economy. Among those
most benefiting from this wealth were industrialists such as Andrew Carne-
gie and Nelson Rockefeller, both of whom founded charitable institutions
upon their deaths. Since the American government invested relatively little in
science before at least the First World War, contributions from philanthropic
groups such as the Carnegie and Rockefeller Foundations were central to
American science funding in the late nineteenth to mid-twentieth centuries.
These private foundations (and other philanthropists) had the advantages of
not needing to appease taxpayers or play politics in the same way that a feder-
ally funded agency might. They could also potentially fund research institutes
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where scientists focus exclusively on their research, without the teaching and
administrative responsibilities that universities imposed.®

These anxieties about German science’s place in the world led to the for-
mation of the Kaiser Wilhelm Society (Kaiser Wilhelm Gesellschaft, or KWG)
in 1911. Following what they saw as the American model, the KWG was com-
prised of many subject-driven institutes, such as the Kaiser Wilhelm Insti-
tute for Brain Research. These institutes were separate from universities and
funded by support from industry, state funds, and donations from private
philanthropists. The KWG was extremely successful on the whole, drawing
in researchers from around the globe and generating work that would lead to
twenty-one Nobel Prizes (three of which were earned during the Nazi Third
Reich, though the government refused to allow the researchers to accept the
prize in protest of a Jew having won the Peace Prize).” Meanwhile, the dire
needs of German science following the First World War led Max Planck, Fritz
Haber, and Ernst von Harnack in 1920 to found the Emergency Association
of German Science (Notgemeinschaft der Deutschen Wissenschaft), an um-
brella organization comprised of universities, the KWG, and scientific acad-
emies. In 1929, this group was renamed the Deutsche Forschungsgemeinschaft
(German Research Foundation).

Following Hitler’s rise to power in the 1930s, one of the first laws passed
began the systematic expulsion of “non-Aryans” (mostly meaning Jews), com-
munists, and others deemed unfit from civil service, including from univer-
sities. This began an exodus of Jewish scientists, especially starting in 1936,
that seriously damaged German science. Albert Einstein, Max Born, Fritz
Haber, and many other former or future Nobel Prize winners were among
the hundreds of scientists who fled or were expelled. This mass exodus was
a major boon to British and American science (and, to a lesser degree, to the
Soviet Union, France, and many other nations), and correspondingly hurt
German science in both reality and prestige.

German scientists’ responses to Nazism, similar to the responses of pro-
fessionals and intellectuals throughout German society, ran the gamut. The
most prominent of the ardent supporters were Nobel Prize winners Johannes
Stark and Philipp Lenard, who promoted an ideologically driven Deutsche
Physik (German physics). Many other scientists were content to support Nazi
ambitions if it meant funding and stability. Most sought to retain as much
independence as possible, continuing their research while having no real al-
legiance to (and, rarely, even actively resisting) the Nazis. The KWG, led by
Max Planck, resisted Nazi control as much as possible while also generally
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avoiding any active resistance against the regime.® The Deutsche Forschungs-
gemeinschaft, however, fell under the control of Johannes Stark and the Nazi
government’s interior ministry (and, later, the education ministry).’

In the immediate aftermath of the war, questions arose as to how to “de-
nazify” German society, and once again universities (and other educational
institutions) were at the forefront. The process of denazification was messy,
controversial, and uneven within any zone, and inconsistent across zones. The
goal seemed clear enough: to punish those who had committed war crimes
and remove dedicated members of the Nazi party from positions of authority,
including in classrooms. The problem, of course, was in figuring out each
person’s level of involvement: A dedicated true believer? Someone who had
disliked the Nazis but went along with things for fear of punishment? Some-
one who had subverted Nazi goals, even passively (e.g., by working less capa-
bly than possible on war-related production)? Those who joined the Nazis
before they seized power were assumed to be the worst of the worst, and they
were easy to identify from captured records (and because they had usually been
given positions of power in the Third Reich). The rest—the vast majority—
were a mess of conflicting testimonies (nearly anyone could find someone to
testify that he had been against the Nazis from the start, whatever the truth)
and intractable moral questions about whether following orders and “just going
along” was enough of a crime to merit being banished from public life. The
occupiers were well aware that any denazification efforts were going to be
flawed at best, but the attempt mattered in and of itself.

Beyond denazification for its own sake, the question of how to handle
science raised a unique set of issues, in part because of different understand-
ings within and among the Allied nations as to their own goals. Each of the
Allied nations had voices championing positions along a spectrum between
two main choices:

1. Destroying Germany’s ability to ever wage war again. This included
dismantling/destroying/taking industry, reeducating Germans, and pos-
sibly indefinitely occupying/ annexing German-speaking lands into other
nations (or into international control).

2. Rebuilding their own occupation zone (or possibly combined zones) in
their own image, integrated into their broader sphere of influence. This
involved rebuilding industry, reeducating Germans, and ensuring that
their portion of Germany’s economy was interdependent with the rest
of this bloc.
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As domestic politics changed, so, too, did priorities in Germany. American
voters and policymakers grew more fearful of Soviet power than German
resurgence. British concerns about preventing economic and diplomatic de-
cline pushed them closer to the United States and toward pragmatic stances
on ruling Germany. French communists and Gaullists battled over the legacy
of the resistance. The Stalinist period of Soviet politics was full of infighting,
purges, and growing concern with what they saw as Western aggressive im-
perialism, which would require both a stronger military and a buffer zone in
Eastern Europe.

No one was interested in repeating the settlement of the First World War,
and one of the mistakes many perceived from that recent history was allow-
ing a powerful combination between universities, independent research cen-
ters (like the KWG), large-scale industries, and the military—what we might
today call a “military-industrial-academic complex” Dismantling science
might make for a more peaceful Germany. Conversely, throughout the course
of the twentieth century, scientists around the world had self-consciously built
up influence and prestige by promoting science as apolitical, international,
open/transparent, and even actively moral.”® Science, then, might be useful
in reeducating and “denazifying” Germans. On-the-ground developments in
Germany, politics back home, and international diplomacy all came together
in the occupation zones to decide science’s fate in occupied Germany.

For the Germans themselves, meanwhile, science was seen as part of cul-
ture, similar in some ways to film or literature. Even the German word for
science, Wissenschaft, is much broader than the English term, encompassing
systematic study of any field: linguistics, literature, physics, and so forth. One
of the internal battles of rebuilding science in West Germany centered on
whether the education or culture ministries should be responsible for spon-
soring science. To the extent that Germans had influence on occupation pol-
icies (which varied over time and across zones), this was in some ways a ques-
tion of what German culture would become in the wake of two crushing wars
and an uncertain future.

British Leadership through Goodwill among Scientists

There was no singular “British plan” for dealing with Germany, and ongoing
debates among (and within) different departments led to inconsistent and
changing policies. To generalize, the British bureaucracy broke down into two
camps when it came to industrial dismantling and reparations in Germany.
On one side, the Foreign Office and Treasury were in favor of rebuilding Ger-
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many. On the other, the Board of Trade, the Ministry of Supply, Admiralty,
and other supply-oriented groups advocated for rebuilding German industry
in ways that would allow it to be used to Britain’s short- and long-term in-
terests." Within the British zone of occupation, the Control Commission for
Germany, British Element (CCG/BE) listened to each of these departments
while employing its own staft to develop goals and policies.

For the CCG/BE’s influential Science and Technology Research Board, the
scientific threat from Germany was something to consider in terms of de-
cades and generations rather than in months and years. This threat (if one
existed) was more of a politically useful specter than a pressing reality, and
without a fear of German science, they instead saw opportunities for using
science to promote British goals.” It had become apparent to them since at
least 1946 “that the potential threat to peace from failure to control fundamen-
tal or reasonably small scale applied research is a slender one. . .. The things
of which we are afraid are: atomic energy, bacteriological warfare, guided
missiles, chemical warfare, and the at-present unknown scientific advance
which is going to produce the war winning weapon of the next war™” The first
four items would require substantial engineering and industry, which would
be simple to detect. The last (the unknown, e.g., the next war’s development
akin to nuclear weapons) was the most important threat but also one that
they could not hope to see coming.

This might have been at least partially a reflection of the predominance of
scientific researchers among the Science and Technology Research Board’s
staff, who saw the autonomy and prestige of science as being particularly wor-
thy goals. The quadripartite law limiting German Research, Law No. 25, was
“largely designed to combat a danger which does not exist,” but the records it
created about the organization of German research, and what other powers
were investigating, “gives us records of real use ... for defence intelligence
purposes.”™ This, in turn, made it all the more important (in their own eyes)
that the Science and Technology Research Board retain authority for enforc-
ing the law. “Otherwise [enforcing the law] might be regarded as a function
of the Intelligence organisation. That would not be desirable, because Intelli-
gence organisations are not in general staffed by men of a type who are able
to maintain good relations with high-grade German scientists . . . [and] we
regard the maintenance of such relations as a cardinal point of our policy™

This goodwill of German scientists was a lynchpin of British policy and
more consistently a priority for them than either the American or Soviet au-
thorities. In part this was tied to ambitions (discussed in chapter 2) to reverse
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a perceived flow of British science leading to German industrial products. It
was also closely tied to concern about British prestige and place in the world,
now that many colonial assets had been sold off and others (e.g., India)
seemed likely to demand independence in payment for their war service. “It
is general experience,” one British occupation authority policy document
from June 1948 reports, “that, of all the different communities within the
nations, it is the scientists who tend to be most international in outlook and
most able to co-operate closely with one another”” If they could ensure the
goodwill of these “high-grade German scientists . . . (provided they do not
belong to a politically highly undesirable type),” then, for example, “we should
further establish friendly relations with the French Control Commission."

One clear example of the British occupying authorities actively pursuing
the goodwill of German scientists was the reformation of the KWG as the
Max Planck Gesellschaft (MPG) in 1946.” Though the KWG had retained sub-
stantial independence from Nazi control, some of its institutes had conducted
war-related research. That was enough to cause the Americans to label the
society as a tool of fascism and call for its dissolution, an argument that found
sympathetic ears in France. The Soviet Union saw value in a centralized Ger-
man research institute but preferred the German Academy of Sciences as a
tool for molding the “German bourgeois intelligentsia” into good socialists.”
The British resisted these efforts, though initially unsuccessfully. The inter-
allied Allied Control Council passed a law that would dissolve the KWG on
July 11,1946, on justifications that it had performed war work and represented
a kind of “research trust””

The now-former KWG still had support from prominent German scien-
tists, however, including recently elected society president Otto Hahn. Their
lobbying convinced the head of the research branch of the British occupation
authority, Colonel Bertie Blount, to continue working toward a reconstitution
of the society. As Blount soon learned through advice from Sir Henry Dale, a
scientist with many political connections, it was the name (Kaiser Wilhelm)
and fact that it showed continuity from the Nazi era that upset the other Al-
lies the most.”” The refounded MPG, located in the British zone of occupation
as of September 11, 1946, served as a potent draw for scientists from other
zones.

From this position, the MPG was able to expand into the other Western
occupation zones, though not without some resistance. As discussions com-
menced about how to integrate the MPG into a unified “Bizone” of the Brit-
ish and American zones, the Americans—by 1947 far more willing to rebuild
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German science—sought to export their own model of science research by
attaching former KWG labs to universities, a la the Princeton Center for
Advanced Study or the Stanford Research Institute. The French minister of
national education approved a similar plan in June 1946.” The Science and
Technology Research Board of the British CCG/BE thought little of this idea,
however, which they “would deplore as much as we should handing them over
to industry”? This was because under such a plan, the KWG/MPG “would.. ...
be dependent upon the Education Controllers in the various Linder (states),
whereas it was generally agreed that from the scientific point of view it would
be better for them to be completely independent”” Science—and the good-
will of the scientists, who wished to retain autonomy—would be the British
policy. It was not without some active effort and cost, then—by German sci-
entists foremost but backed by the British occupation authorities—that the
MPG was refounded in the American and French zones on February 26, 1948.

It was not just currently trained, established scientists who drew British
attention but also the next generations now training in schools and universi-
ties. Large numbers of students enrolled in the Technische Hochschule (uni-
versities focused on engineering) in the immediate postwar years: 6,383 in
1946-1947, up from 5,695 in 1934-1935. Overall enrollment in science and
technology programs grew from 15,860 to 29,400 during the same period,
an almost 9o percent increase. This created “a matter of serious consider-
ation” about whether all of these students could be absorbed into the German
economy—if not, they might be a source of scientific manpower open to inter-
national (including British) bidding.** While American plans often involved
denying scientific manpower to the Soviets, for the British these students rep-
resented opportunities, if they could be convinced that the United Kingdom
was their natural ally.

Planning turned to how to pursue most effectively “the desirability, which
has been growing in importance, of ensuring that as many high-grade scientists
as possible should come to the western zones, particularly the British Zone,
and remain there” The answers were ones that would have been familiar to the
American planners advising the Rockefeller Foundation to sponsor Euro-
pean science during this same era: providing facilities, copies of journals and
other publications, travel funds for scientific exchanges and visits, the rees-
tablishment of scientific organizations, and aid finding “proper” employment,
either within Germany or abroad (within the Western countries, naturally).”

The British had a more old-fashioned empire to consider, and planning for
dealing with German science took into account how best it could be used to
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benefit this empire.”® The British CCG/BE was proud of its accomplishments
in rebuilding German science, most notably through the formation of the
MPG, but worried about who would benefit in the end from these efforts in
the event of a Soviet invasion of the West. The ambition, unsurprisingly, was
that the scientists of Britain would benefit from the “close association” forged
with German scientific elites, but the Science and Technology Research Board
worried that if the Russians overran West Germany too quickly, the Soviets
would be the main beneficiaries. In response, the board suggested that over
the next three to ten years, the British government create throughout the
British Empire “a shadow organization of research institutes which could, if
the situation deteriorates, be rapidly expanded at the expense of science in
Germany.’# The extent to which this was put into effect is uncertain, but the
ambition of benefiting colonial science as well as industry through exploiting
and supporting German science was clear.

American Conflicts of Science and Governance

The role of science and scientists in American democracy was an unsettled,
hotly debated issue in the early aftermath of the Second World War.* Scientist-
leaders such as Vannevar Bush gained prominence as head of the Office of
Scientific Research and Development (OSRD) and pushed for permanent
science advisors to presidents and other government officials. Groups of Man-
hattan Project veterans organized to lobby for international control of nu-
clear weapons. The creation of the National Science Foundation led to debates
about whether scientists should choose what science to fund, or whether more
democratic means should govern.”

In Germany, American policy swung perhaps the most drastically of any
of the powers, from suppressing to supporting German economic and military
power. This, in turn, meant changes in the prospects for scientists. During the
initial invasion and occupation period, there was near unanimity that Ger-
many should be prevented from ever becoming a threat again. This led to JCS
1067, a directive to General Dwight D. Eisenhower, the head of Supreme Head-
quarters, Allied Expeditionary Force. US Secretary of the Treasury Henry
Morgenthau’s “program to prevent Germany from starting World War III,
outlined in JCS 1067, proposed to reduce Germany to an agricultural econ-
omy.* This meant stripping away Germany’s industrial base and permanently
suppressing any military output. Insofar as science was seen as generating the
military potential, it, too, must be suppressed.

This shifted toward favoring rebuilding the (West) German economy—
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and eventually even the German military—as part of an American-led coali-
tion against perceived Soviet expansionism and aggression. The details of this
policy shift (which were never complete or clear-cut) are mostly outside the
scope of this discussion, and the subject of many excellent book-length stud-
ies.” Both viewpoints saw science as a vital tool for achieving their goals,
however, and both left deep impressions on the shape of science in the Amer-
ican zone of occupation.

A key figure in the transformation of science policy in the American
zone—and a representative of the influence of scientist-advisors—was Roger
Adams, an organic chemist and head of the Department of Chemistry at the
University of Illinois at Urbana-Champaign. In late 1944, President Franklin D.
Roosevelt turned to Vannevar Bush, his science advisor and head of the
OSRD, for suggestions on how best to handle science policy in Germany.
Economists and prominent scientists had been using the election season to
put pressure on FDR to soften American treatment of the German economy
(and science), and FDR delegated this task to Bush. Bush turned to Frank
Jewett, president of the National Academy of Sciences, who put forward Adams
as an ideal candidate.

Adams took up the task of putting together a new strategy for German
science, aided by a committee that included Isidor Isaac Rabi and other lu-
minaries of industrial and academic science.” The committee’s recommen-
dations made little immediate impact in Washington, but the OSRD, War
Department, and State Department jointly appointed Adams as “expert con-
sultant” to the occupation government in Germany.” Adams received little
welcome from General Lucius Clay, head of the Office of Military Govern-
ment, United States (OMGUS), the military government in the US zone, who
was not sure what to do with a science advisor. Adams set to work on his own,
however, surveying and critiquing OMGUS’s science policy. Nearly every
agency within OMGUS seemed to be meddling in science policy, he argued,
leading to conflicting regulations duplication and unclear overall goals. Only
FIAT was well organized, and its mission was more concerned with Ameri-
can well-being than German.

Though newly arrived in Germany, Adams was appointed head of the
quadripartite Committee for the Liquidation of Military Potential in No-
vember 1945, a short-lived position from which he nonetheless helped to
craft the guiding legislation for science policy throughout most of the occu-
pation period: Allied Control Law No. 25. Law No. 25 was taken seriously by
OMGUS, with its strict ban on research of potential military use and report-
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ing requirements for all basic research. Combined with the American author-
ities attempting—more than any other nation—to enforce a semi-thorough
denazification policy, this was a significant incentive for scientists in the US
zone to consider moving to other zones.

For those seeking work abroad, France and the United Kingdom were
closer to home. The Soviet Union was ideologically daunting for many (though
downright attractive to some) but offered relatively good pay at a time of near
starvation amid Germany’s shattered economy. Many would have liked to
work with or even within the United States, clearly the world’s new scientific
superpower, but this initial discouragement of applied work was a real chal-
lenge. Of course, it is important to emphasize that no country had a unified
message—during this same era, US agencies brought scientists to the United
States in Operation Paperclip, among other programs, including some who
were known Nazi enthusiasts. Still, official OMGUS policy was initially much
less friendly toward researchers of industrial technology.

Those who aimed to rebuild German science took refuge in two rhetori-
cal tactics: casting German science as “corrupted” or “perverted” during the
Nazi period—and thus recoverable to a true science that might have better
results—and emphasizing the distinction between “pure” and “applied” sci-
ence. The first of these tactics, emphasizing “perversion” of German science
under the Nazi regime, drew evidence direction from FIAT investigations
that (quite to their surprise) came across as what they dubbed “scientific war
crimes.” On May 15, 1946, officials from the United States, the United King-
dom, and France—among them FIAT officials, representatives from the war
crimes divisions of the United States and the United Kingdom, and professors
from the Pasteur Institute and the University of Edinburgh—held a meeting
to discuss what should be done with information gathered that “bore on the
commission of war crimes by German scientists,” in particular “inhuman ex-
perimentation on living men and women.** Instruction from the war crimes
tribunals and legal divisions to FIAT eventually amounted to asking that all
such evidence be forwarded on, and that they would deal with the issues, but
for FIAT officials, the episode reinforced the concern that perhaps science
itself had been corrupted by the Nazi regime.

One proposal created by the economic division of OMGUS in June 194s,
titled “Technical and Scientific Research in Germany after the War,” captures
the ways in which this “pure” versus “applied” rhetoric allowed moderation
between these control stances. “Pure” or “academic research, . . . defined as the
expression of man’s curiosity about the universe” unrelated to any “ulterior
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motive,” is altogether for the good, the author of the proposal argues, and it
is “the source from which all advances in technology must come.” “Even the
rarified fields of pure research” under the Nazi regime had been subject to the
“perversion of German science,” the “prostitution of science,” however, and
this was the justification for long-term scientific control (until “unmistakable
evidence of a genuine change of heart in Germany”). As evidence of this
“prostitution,” the report’s author cited German scientists collecting Yellow
Fever samples to use as a weapon, “so causing a holocaust at a time best suited
to themselves”® The contrast between what pure science could and should
be, and what it had become because of the Nazis, was clear.

Meanwhile, American policymakers in Washington began to consider how
rebuilding European science might be a way to knit together networks of
elites who were friendly to the United States and therefore a way to build
American “soft power” abroad. As John Krige has shown, this extended well
beyond Germany and into every nation where Marshall funding might reach
(i.e., most of Western Europe but not the eastern bloc, which was forbidden
from taking Marshall plan funds in 1947).¢ These efforts often came through
intermediaries, especially the Rockefeller Foundation, whose grants to the
French Centre national de la recherche scientifique (CNRS) were explicitly
aimed at reorienting the French scientific community toward the West, since
its head (Frédéric Joliot-Curie) was a communist and might have preferred
Soviet ties. On the whole, the American aim “to rehabilitate science in Eu-
rope was not only about providing material resources, but also about build-
ing structures and changing attitudes and values among scientists in line with
democratic values”” In order to accomplish this, the United States funded
scientist exchange programs, sponsored international conferences, and drew
others into an international scientific community— “enroll[ing] national sci-
entific elites on both sides of the Atlantic in the project of postwar European
reconstruction.” These programs were positive, helpful, and often requested,
adapted, and appreciated by Europeans. They were also explicitly a way to
build American power abroad.

The Americans were not the only ones playing this game, however. The
French and British also aimed to enroll scientific elites within Germany and
the other Allied powers in wa