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CHAPTER ONE

The Strategic Relationship of the

Military and Civilian Economies

Guns will make us powerful; butter will only make us fat.
—Hermann Goering
Reichsmarshal, 1936

The English language is rich in borrowed metaphors for the rela-
tionship between civilian and military activities. The King James Bible (Isaiah
2:4) speaks of beating swords into ploughshares. The trade-off between guns
and butter that so dominated the Vietnam and Korean war debates originated
with Nazi planners.' Often the metaphors have been physiological: to Mutianus
and Bacon, money was the “sinew of war”; for Jean-Baptiste Colbert trade was
“the source of finance and finance [was] the vital nerve of war.” Mary Kaldor
asks if defense spending is a spur to the development of technology or if it is
a siphon, a boost, or merely a baroque ornament.’

The sinews and nerves of war in the late twentieth century, however, have
become as much technological as financial. The United States responded to
the mid-century Soviet threat with “force multipliers,” deploying one of every
three scientists and engineers in defense-related work.’ The Persian Gulf War of
1991 seemed to reinforce the view that wars are won, troops fielded, aggression
deterred, and nations defended by inventions from laboratories as much as by
silver from national treasuries. The industrialization of war in the Cold War
United States also involved the militarization of technology.® But militarization
did more than enhance defense capabilities, it introduced new products and
processes that profoundly affected the distribution of wealth and the economic
vitality of entire nations. In sum, it transformed balances of power in times of
war and peace alike.

A paradox frames this book, a paradox whose implications have an extraordi-
nary importance. Japan came to global preeminence in many dual-use technolo-
gies, without making significant investments in the military economy. Despite
its extremely low spending on defense, Japan is becoming a global leader in
innovative products with military applications. The United States, by contrast,
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2 “Rich Nation, Strong Army”

pursued guns and butter simultaneously: its defense establishment became the
largest single source of R&D funding in the world. Nonetheless, as an ironic
counterpoint if not a causal consequence, the relative strength of the U.S.
technical base has declined.

The production of arms has shaped technology and, indeed, the behavior of
the entire economic system. How can we best understand the technological
interdependence of military and civilian production? How do different nations
at different times understand the interdependence of economic and political
power? How do nations choose between guns and butter? How do the choices
they make constrain the choices that confront their children? How do these
choices change as technology and industry change? We have a considerable
intellectual heritage concerning the relationship of technology to the general
economy and to grand strategy, but little in the Western intellectual inheritance
offers a reliable guide to the centrality of ideas and values. This absence conceals
a consensus so powerful we hardly notice it, a particular ideology with so
powerful a grip that we take it to be a fact of nature rather than the result of
choices, disagreements, contests. This book describes a rather different national
system from that of the United States. And one result, I hope, will be a
more nuanced understanding not only of America’s most powerful industrial
competitor but also of the organization of U.S. thinking about technology and
national security.

Liberalism—the belief in the sovereignty of rational individuals rather than
of nations—has dominated much of that thinking. It seems as if Americans
want so much to believe in their personal sovereignty that they have embraced
ideas that posit that all the world’s people will become individually sovereign
“just like us.” We have wanted to believe that “internationalization” will solve
problems of national security (ironically, by restricting individual freedom
through mutual dependence) and erase the retrograde nationalism inhibiting
social progress toward that convergent end—liberal democracy. But Japan is
important because it shows how much more is possible than we currently
acknowledge, especially as regards providing for national security.

Japan shows that America’s focus on individual welfare, and on concepts of
security in an international world where individual rights are paramount, ignores
the crucial role that collective action—what we call, in normal parlance, “national
interests”—plays in fostering individual rights. Unless societies organize to
defend the wealth of the individuals they comprise—including their skills,
productive relationships, and the firms and R&D centers that create their
wealth—much of what their citizens value will erode. This is not to say that
Japanese national strategies are themselves a solution to the country’s domestic
security objectives or, as is more problematic, its relationships with other socie-
ties in the modern world. In many respects, Japan’s challenge is the obverse
of America’s: Japan needs to complement its predominantly national focus with
a more universal objective. Yet, Japanese practice makes clear that collective
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bene.ﬁt and national security can derive from the institutions of the econom:
and innovation as well as from the deployment of forces. :

Spfeciﬁcally, Japan shows how nations can foster the geographic collection
of skills and resources that enable a people to define and then defend their
(often nonliberal) ideas about a just society. Japan shows that it is the nation
that must construct security and defend its citizens from the losses of skills and
wealth, losses that can be as devastating as the losses of territory. Japan teaches
that the proper way of thinking about national security may not be self-evident
It suggests that those who embrace ideas they believe to be self-evident ma )
ov.e.rlook ways to make themselves strong and secure. Japan’s experience wit}}:
}r?lhtary enterprise thus becomes important for what it teaches us both about
a;:ﬁg S:,lj_ about future possibilities for industrial technology, regardless of its

The Japanese experience with military enterprise is long and rich. Since the
turn of the seventeenth century, Japanese leaders have inspired their subjects
and more recently their citizens to sacrifice for national security in a hostile
world. Central to the Japanese quest for security has been what Tetsuo Najita
sees as a pervasive perception that Japan “assures its autonomy only through
economic power—fukoku. . . . [The government’s] ‘mission’ [is] to enhance the
wel.l—bemg of the nation through the systematic creation of industrial wealth.”®
This underlying ideological consensus has been central to Japanese naﬁor;al
fievelop.ment. It has informed significant organizational innovation, and these
innovations have led Japan to the threshold of global power. ’

In this !)ook I review the Western experience in general terms and the
Japanese historical record in detail. I conclude that the institutional development
of whole economies (and thereby the trajectories of innovation and growth)
flepends on the way technology is understood strategically and the role it plays
ideologically. I show how choices made by Japanese planners have served consiz-
tent!y to enhance the Japanese technology system in two ways: by stimulatin
the interdiffusion of technology between civilian and military applications ang
by embedding military production in the commercial economy. Each tacu"c has
Llelped to enhance Japanese national security under the postwar U.S. umbrella,
: ;11; ::ic;lll Jv:;z Iinabled by a technology and security ideology that originated in

This book is about the influence of ideas of security, technology, and the
economy on what nations defend as their key interests. Cold War’America
defended territory but acted as if its economic interests were a subordinate
Somponent of national security. Indeed, at the extremes, it created isolated

Ma:n.hattan Project” technology or production development efforts, rather than
exphgtly linking commercial activities with military needs, to rn’eet defense
requirements. It also routinely traded technology and economic advantage for
poh.tlcfal and military objectives. The Japanese were never taught to make such
a distinction between national defense objectives and economic interests and
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indeed reject such arguments as naive whenever they are presel.lted. ‘Instead,
technology and production, as well as territory, are each seen as nz}tlonz_il }I}tgrests
that can and must be defended. Two different ways of approachlr'lg civilian and
military technology development thus grew from the divergent ideas that the
United States and Japan had about national interests. For years, th.e Cold
War obscured the consequences of that divergence and made it poss;ble for
Americans to believe that they had found the single right way of defining and
izi meet their defense needs.
Or%?lntllf:l 6:;126(1 States during the Cold War, private research and develqpment
grew considerably smaller relative to public R&D. In Japan, the opposite was
true. Military R&D became the single largest source of R&l? spending in the
United States, whereas in Japan it virtually disappeared. Since t.>0th military
and trade relationships depend increasingly on technology, and since t.he en'd
of the Cold War is stimulating considerable readjustment, the relationship
between civilian and military activities within each of our economies has become
central to the U.S.-Japan relationship. Americans have lessons to learn .for the
future from the way the Japanese have subordir'laifed defen§e pr_oduchon yet
emerged as one of the most technologically SOph.lSﬁC.ath nations in the \gofrld.
The Japanese may have demonstrated, like the Ven.euans and the Dutch before
them, that butter is as likely as guns to make a nation strong and, further, that
nations cannot be strong without advanced technology. .In essence, jche ]apanes'e
story is one in which ideology and institutions are 'hnked, shaping strategic
choices based on different conceptions of naﬁona'l interests than are w1de.1y
accepted in the United States. To see how these ideas shaped :Lhe industrial
and security choices each nation made, we must th.e?efore cor‘181der v'vhg.t our
major theorists have to say about the link between military e}nd industrial inter-
ests. As we see in the next section, the thinkers who fashloned. the dorpu}ant
liberal ideology actually offered what in retrospect seems a parncula.rly limited
view of the economic and technological aspects of national sec_urltcy. At Fhe
same time, many of their contemporaries were muc}% more aggressive in arguing
that economic welfare is central to national security, ideas that resonaFed in
Japan but did not take root in the United Stat'es. But for the resol.uuon ;)g
industrial security debates in favor of the classical hberal.scholars, Amepca cou
well have integrated its military and commercial economies more effec.twely. We1
begin, therefore, with the ideas and doctrines that dominate our mtellect}la
repertoire for thinking about associations between wealth and national security.

The Political Economists: Linkiqg Markets,
Technology, and National Security

We start with a surprise: the economic foundations of military power and 'the
military foundations of economic power have not preoccupied great theorists
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of economy and society.” Classical theorists such as Adam Smith and Karl Marx
paid little attention to the interdependence of military and civilian economies.
Alexander Hamilton and Friedrich List did not focus closely on the importance
of technology. And those theorists who looked carefully at technology, such as
Joseph Schumpeter, largely ignored its diffusion between civilian and military
applications. There have been a plethora of ideas about the organization of
production, each weakly linked to ideas about security or technology. As a
result, practitioners have been “free to choose” (in the classical liberal formula-
tion) among often inconsistent or ambiguous ideas about national wealth and
strength.® As we see here, their choices mingled with their institutions to create
new opportunities and to foreclose others.

Let us begin with the liberal tradition. Adam Smith’s purpose was to limit
the sovereign and to free markets for trade, for economic progress, and (very
specifically) for entrepreneurs. He accepted state intervention in the economy
only when it might provide the nondivisible “public goods” investors would not
produce on their own. Smith accepted defense as a public good, but he limited
that acceptance in two important ways. First, because the military was expensive
to maintain, only an otherwise rich and productive nation could defend itself
inmodern times: “The first duty of the sovereign . . . that of defending the society
from violence and injustice of other independent societies, grows gradually more
and more expensive, as the society advances in civilization. . .. A musquet is
a more expensive machine than a javelin or a bow and arrows; a cannon or a
mortar than a ballista or a catapulta. ... As the superiority of the modern
artillery too, over the ancients is very great, it has become much more difficult,
and consequently much more expensive, to fortify a town.” Second, the military
is parasitic; it drains resources away from productive purposes. Smith compared
lawyers, opera singers, and scholars with generals and declared that “the labor
of some of the most respectable orders in the society is, like that of menial
servants, unproductive of any value. ... The sovereign, for example, with all
the officers both of justice and war who serve under him, the whole army and
navy, are unproductive laborers. Their service, how honorable, how useful, or
how necessary so-ever, produces nothing for which an equal quantity of service
can afterwards be procured. The protection, security, and defence of the com-
monwealth, the effect of their labor this year, will not purchase its protection,
security, and defence for the year to come.” In short, military forces were
necessary but parasitic appendages to modern economies. The prophet of liber-
alism said little, however, about the factories that produce weapons or the
scientists and engineers who design them.

The senior statesman of nineteenth-century mercantilism, Friedrich List,
for whom productive power of manufactures was central to national security,
had rather more to say on this matter." He followed Smith on the economic
foundations of military power. Strong armies and national survival depend on
national wealth: “War or the very possibility of war makes the establishment of
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a manufacturing power an indispensable requirement for a nation of the first
rank.” “Power is of more importance than wealth . .. because the reverse of
power—namely feebleness—Ileads to the relinquishment of all that we possess,
not of acquired wealth alone, but of our powers of production, of our civilization,
of our freedom, nay, even of our national independence, into the hands of those
who surpass us in might.”"' But List disagreed fundamentally with Smith over
the role of public officials in ensuring the generation of national wealth. He
ridiculed Smith’s notion of productive labor by pointing to the role of scientists:
The man who rears pigs is thus a productive, the man who teaches men is an
unproductive member of society. The physician who saves the lives of his
patients does not belong to the class of producers, but the chemist’s boy does,
although the exchange-values (the pills) which he produces may only exist for
a few minutes before they become valueless. A Newton, 2 Watt, or a Kepler
is less productive than an ass, a horse or a plough-ox.” List argued, against
Smith, that comparative advantage is not only bequeathed; it can be created. Its
creation requires a nation to “sacrifice some present advantages in order to
insure to itself future ones.” In the short term, protection is undoubtedly less
efficient than free competition, because the protected goods are more costly.
In the long term, however, the price paid to protect infant industry might well
prove a good investment."

A nation must promote military as well as civilian manufacturing if it is to
maintain its independence. Indeed, List inverted Smithian ideas about the
relationship of free trade and peace. Itis not that the former inexorably generates
the latter. Rather, List suggested, the constant danger of war requires each
nation to maintain its productive capacity (even by means of tariff protections).
Presaging contemporary disputes, List stated his views of war and trade clearly:
“War is nothing but a duel between nations, and restrictions of free trade are
nothing but a war between the powers of industry of different nations.”” He
asked sardonically whether nations should refrain from arming themselves,
because they would certainly be happier not using weapons. The obvious answer,
he argued, has an economic analogue: simply because free trade would bring
greater prosperity does not mean that nations should fail to protect their citizens’
welfare through tariffs and other means.

This is, after all, a real world of competing nations, not an ideal world of
interest-maximizing individuals. Speaking of Smith on this point, List argued
that “his error consists in not adding to those general principles the modifications
caused by the fraction of the human race into national bodies.”"* List, like
traditional mercantilists, appreciated that the economic interest of individuals
and the economic interest of the nation might diverge. There is a national
purpose larger than individual utility, and, although citizens may from time to
time have to sacrifice wealth for power or power for wealth, these are fundamen-
tally compatible goals, each valuable for its own sake.”” Wealth and power, in
sum, are both legitimate aims of public policy.
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The military is just one of many means to protect national welfare:

Goyemment, sir, has not only the right, but it is its duty, to promote everything
which may increase the wealth and power of the nation. ... So it is its duty to
fgu‘atrt.i commerce by a navy, because the merchants cannot protect themselves; so
it is its duty to protect the carrying trade by navigation laws, because carr}:ing
Frade supports naval power, as naval power protects carrying trade; so the shipping
interest and commerce must be supported by breakwaters; agriculture and every
other industry by turnpikes, bridges, canals, and railroads; new inventions by
patent laws; so manufactures must be raised by protecting duties, if foreign ca; ite;l
and skill prevent individuals from undertaking them. : i

List did, on occasion, go further; he drew a direct causal link between warfare
and economic prosperity. “Did not the last war create a navy and lay the corner-
stfone ofa rflafnufacturing industry? . . . The contests between nation and nation,
grfr?lolziirril’ﬁlgus and destructive to civilization, were as often causes of its
Although technology for military production was not central to List’s work,
he was not silent on the matter: “The present state of nations is the result o;
the aFcumulaﬁon of all discoveries, inventions, improvements, perfections, and
exertions of all generations which have lived before us. . . . Eve;'y separate n,ation
31 produc.tive only in the proportion in which it has known how to appropriate
m:;ft:sa'l”tt%mments of former generations and to increase them by its own acquire-
Japanese ideas about the relationship between wealth and might, it turns out
are more consonant with Listian neomercantilism than with Smithian liberalism,
Karl Marx largely ignored List and the mercantilists, focusing instead 01;
Smith and other “modern bagmen of free trade.”"® He ridiculed Smith’s associa-
tion of generals with opera singers, distinguishing between productive and
unproductive labor but arguing that the difference is not based on material
prod}lct. An opera singer, he suggested, can be productive because labor has
a social aspect; entertainers can create surplus value as surely as factory hands
can. Of Smith’s equation of generals and opera singers, Marx wrote:

[This is] the language of the still revolutionary bourgeoisie, which has still not
yet subjected to itself the whole of society. ... When on the other hand the
bourgeoisie has won the battle, and has partly itself taken over the state, partly
made a compromise with its former possessors . . . then things take a new turn
and the bourgeoisie tries to justify economically, from its own standpoint wha;
at an earlier stage it had criticized and fought against. . . . These economist; who
themselves are priests, professors, etc., are eager to prove their “produc’ﬁve”
usefulness to justify their wages economically."
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Like Smith and List, Marx had little to say directly about the production of
arms and about the productive (or unproductive) role of the scientists and
engineers who build them. ‘ _

His associate, however, had more on the subject. Friedrich Engels outlined
the material superstructure of force in 1878:

The triumph of force is based on the production of arms, and this in turn on
production in general—therefore on the material means which force has at its
disposal. . .. Force is conditioned by the economic order which furnishes the
resources. . . . Nothing is more dependent on economic preconditions than pre-
cisely the army and navy. . . . It is not the “free creations of the mind” of generals
and genius which have revolutionized war, but the invention of better wea;?ons.
. .. The modern warship is not only a product, but at the same time a specimen
of modern large-scale industry, 2 floating factory—producing mainly, to be sure,
a lavish waste of money.

For Engels, new weapons technologies above all else represe'nted economic
advance. Invention was undifferentiated with regard to application: “Industry
remains industry, whether it is applied to the production or the destruction of
things.” More important was the social class controlling its use: gunpowder
was the tool of the burghers, mercenaries the tool of princes. Engels argue.d,
without discernible irony, that militarism “carries in itself the seeds qf its
own destruction.”*” Military competition among states would bankrupt national
economies at the same time conscription empowered the masses to turn against
the state. o .

By the turn of the twentieth century, Marxists were beginning to foc.us dlrec'tly
on the role of military production in the progress of capitalism. Mam§t theories
of imperialism made concrete references to the benefit capitahsts_ gamed from
the production of war materiel. Rosa Luxemburg suggested that mll}tary spend-
ing (and indeed militarism) helps capitalists respond to the Chl.'Onl.C ;hortages
of purchasing power in the civilian economy. Apart from its function in conquer-
ing and subjugating people, militarism “is a preeminent means for the reahz'am.)n
of surplus value.” Asserting that capitalism needs to expand to Fhe noncapltz.lhst
regions of the world economy, and referring specifically to mlh.tary production,
Luxemburg sketched how capitalists, by forcing the peasantry into wage labor,
directly, and through taxation indirectly, extract resources that otherwise wox}ld
not have circulated in the economy. Peasants would have hoarded what otherwise
becomes currency. The state provides a stable and massive demand for f:apital-
ists’ products, demand that otherwise would be 51_1biect to the “vagaries and
subjective fluctuations of personal consumption.” Since weapons are manu.fac-
tured with tax revenue derived from wages, they are a sort of forced savings
imposed on labor. Once invested in arms, however, these funds are lt.)s.t to
consumption. A regular, stable economic growth can develop around military
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production—sustained by capitalists’ control of the media and legislatures—in
ways that “at first seem capable of infinite expansion.”*'

Thus did the Marxist tradition begin to pay attention to the relationship of
military production to capitalist development. Military production, though, was
an artifice, not a central feature of economic growth, and certainly not valued
as a user or creator of new technologies.

This relationship was understood differently in the work of two contemporar-
ies of Luxemburg, both students of Wilhelm Dilthey. Werner Sombart was a
disaffected socialist who found in German romanticism, and ultimately in fas-
cism, a military-centered explanation for economic progress. The other, Max
Weber, provided the first extensive analysis of how military organizations affect
civilian society. Neither Sombart nor Weber is commonly associated with the
study of technology per se, yet each contributed considerably to our understand-
ing. Each preferred to understand society and the economy as a whole rather
than as the mechanical aggregation of rational individuals portrayed as in liberal
theory. Each appreciated the importance of institutions, values, and ideas as
central to economic and technological development.”” Each strove to replace
Smith’s “rational man” with “institutional man,” one whose choices and values
derive from a prevailing social context, and to supplement Marx’s materialism
with an appreciation of the independent influence of values and norms. As
Lewis Mumford remarks, “Sombart well observed that Adam Smith would
have done better to have taken arms rather than pin-making, as an example of
the modern productive process.””

Sombart agreed with Luxemburg that military production and war are positive
forces in the development of capitalism.” In his Krieg und Kapitalismus, he
praised the “union of warlord and capitalist,” which in his view led to the
evolution of scale economies to meet military demand. War, and especially
the preparation for war, stimulate innovation, new forms of management and
industrial organization, and that development in turn has positive effects on
the general welfare.” Sombart argued that, once industrially produced weapons
became decisive, the cost of producing them and of supporting soldiers would
make it necessary to assemble capital in unprecedentedly large amounts, integ-
rating and centralizing capitalism and facilitating its further development.

Weber believed that Sombart’s views were overstated and largely unsubstanti-
ated. He pointed out that some nations, such as Spain, spent up to 70 percent
of public funds for the military, and that in China there were great and well-
equipped armies without any obvious “impulse towards a capitalistic develop-
ment.”*® Weber argued that military needs could be met by the parallel develop-
ment of military and civilian production. Thus, military demand was neither
an unproductive impediment to the development of capitalism, as Smith sug-
gested, nor a necessary condition for the emergence of the capitalist system,
as both Luxemburg and Sombart argued. Weber suggested that armories and
private factories are independent: “In the west the army needs were met to an
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increasing extent, developing in parallel with capitalism itself, by the military
administration on its own account, in its own workshops and arms and munitions
factories; that is, it proceeded along non-capitalistic lines. Hence, it is a false
conclusion to ascribe to war as such through the army demands, the role of
prime mover in the creation of modern capitalism.” Weber did acknowledge,
however, that “two great sources of demand . .. war and luxury, the military
administration and court requirements,” were critical in the development of
the factory system.” Military consumption increased in tandem with the rise
of the “great mercenary armies,” and “the more so as army discipline and the
rationalization of arms and all military techniques progressed.” Crucial in the
end, however, was rationalization. For Weber, military uniforms were of greater
importance for the creation of a regimented society than for the stimulation of
the textile industry. As one might anticipate from the theorist most closely
associated with the development of the modern bureaucracy, Weber’s central
analytical contribution to this discussion concerns the military’s part in the
development of the standard operating procedures on which modern states and
modern bureaucracies depend.”

Although John Maynard Keynes addressed military issues even less directly
than did Weber, he had an even greater influence on twentieth-century prescrip-
tions for the military economy. His ideas about the management of the economy,
particularly about the use of fiscal policy to stimulate growth and employment,
became a central justification for military spending and, post hoc at least, for
investment in defense technology in the mid-to-late twentieth century.”’

Keynes would have none of the Smithian assumption that public investment
was inherently unproductive. His great contribution to economic theory and
economic policy rested in his demonstration that the state could and at certain
times must stimulate the economy. His views on the utility of fiscal policy are well
known: as long as aggregate demand remains under capacity, deficit spending
increases economic growth. (He accepted the risk that public spending would
crowd out domestic investment and generate inflation once full employment
was achieved.)

Keynes directly addressed the salutary effects of military spending for the
civilian economy only once. In July 1940 he pleaded publicly for U.S. industrial
mobilization to assist the European war effort, justifying such a mobilization
entirely in economic terms. Keynes argued that only massive military production
could ensure the full employment that had eluded the New Deal. He implored
the United States to begin full-scale war production, arguing that it would
unlock “the unprecedented output [that] has to be reached before a state of
full employment can be approached. . .. It is, it seems, politically impossible
for a capitalistic democracy to organize expenditure on the scale necessary to
make the grand experiment which would [achieve full employment]—except in
war conditions. It is thus that, not for the first time in the fluctuating fortunes
of mankind, good may come out of evil.” Keynes noted that at some point a
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further expansion of military production must come at the expense of private
consumption, but—perhaps self-servingly, given the exigencies of the times—
he argued that “this is surely a long way off. It will not come quickly or suddenl

.I should not expect it unless the United States was also supporting a large arnz;
in the field, which is a contingency we need not now contemplate. . . . [So]
your war p‘reparalion, so far from requiring a sacrifice, will be the stimulus

to greater individual consumption and a higher standard of life.”* e
. 'I“hls passage is as close as Keynes ever came to providing an intellectual
justification for investment in defense. Although there were many historical
pref:edents for the use of military spending to stimulate civilian production

}lnulleeynes’s treatises there had been little theoretical development of thc;
idea.” What later came to be known as military Keynesianism was at most a

;netap?olncal inference from Keynes’s work. Nonetheless, these inferences were
owerful:

[By. the late 1950s] as a corollary of the triumph of Keynesian economics, the
notion of an absolute ceiling on peacetime military spending was discarded. No

L(‘):nger wz;zs it believed that high military expenditures would bankrupt the
onomy.

Once a state of permanent preparedness was established in the 1950s, an apparent
state of prosperity was established with it. A sort of unintentional K,eynesianism
had rescued the economy, a variant of Keynes in which the large demand-creating
government intervention into the economy was almost wholly military in origin.*

Mlhta}ry Keynesianism holds that war preparation, rather than war itself, is a
net SUmul.ant for the civilian economy. Defense preparation produces more,than
weapons; it provides fuller civilian employment, stimulates private consumption
nurtures innovators (often small entrepreneurs) by assuring demand for prod-,
ucts, and in general enhances competitive forces in the economy. The intrinsic
effe.ct of military spending is to stimulate demand for capital goods promote
regional .development, and enhance the skills of the labor force. ’

The view that Keynes’s ideas were embraced as a “highly ideologized argu-
ment . .. a ‘belief system,” a kind of hardened elite conviction” of its benefits
f.or the economy, is widespread but not well substantiated.** There is precious
little evidence that American policymakers wore Keynesian uniforms, except
as garments of convenience, and there is no evidence at all that this I’miforfn
ever resembled a lab coat. U.S. Defense Department programs during the
Cold War rarely espoused broad industrial policy objectives. Despite post hoc
comparisons of the DOD to the Japanese Ministry of International Trade and
'Ind.usny (MITI), neither the DOD nor its supporters understood even an
mdlr_ect responsibility to foster industrial policy. They were using technolo
and industry to enhance military capabilities in order to meet a Soviet threagt?l
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Nonetheless, the claim is often made that ideology, not honesty, was driving
defense spending. The origin of these claims seems to be the decision by
President Harry Truman to pursue full mobilization in peacetime. Responding
to fears and pressures of Soviet power, Truman ordered a reassessment of
American foreign policy and national strategy in 1949. That reassessment,
which came to be known as NSC-68, called for huge increases in the defense
budget and for a more assertive American role in the geopolitical and ideological
struggle with the Soviet Union. The framers of NSC-68 surmounted Truman’s
concern about the inflationary effects of so massive a commitment of resources
by invoking Keynesian fiscal ideas. Under the leadership of Leon Keyserling,
the President’s Council of Economic Advisors advocated increased government
spending to stimulate the U.S. economy, thereby enabling it to reach its produc-
tive capacity. Not only could the economy survive increases in defense expendi-
tures, Keyserling believed it would actually prosper from such increases. More-
over, he was convinced of the need for an active role for the federal government,
through such means as tax policy, federal expenditures, and credit aid for private
urban development. Keyserling had not singled out defense spending as an
economic stimulus, but when increased defense expenditures gained support
among conservatives Keyserling and his associates agreed.” So, through a
curious alliance of hawkish foreign policy makers and liberal economic advisers,
military Keynesianism first worked its way into debates over the size of the
defense budget.

Military Keynesianism was, however, neither a decisive factor in the adoption
of NSC-68 nor an important influence on defense expenditures for the remain-
der of the 1950s. There is simply no evidence to suggest that Truman himself
intended to accept the defense budget called for in NSC-68. In fact, the defense
budget did grow along such lines, but that growth was a function of the war
in Korea, not of Truman’s embrace of military Keynesianism.

Keyserling endorsed full mobilization in peacetime, but like Keynes he had

nothing to say about technological innovation and its relation to the domestic
economy. Those concerned with economic matters focused on unemployment,
inflation, and federal regulation of industry. Keyserling received considerable
support from private industry, which saw sectoral benefits in a Keynesian pol-
icy.*® Geopolitical necessity undergirded the politics of defense budget making
throughout the 1950s. Military technology finally came out of the closet when
the Soviets launched Sputnik, but it was championed for military reasons. The
mission of the U.S. Department of Defense was not to advance industrial
technology but to stay ahead of the Russians. If better technology would ensure
success, DOD would support it. David Casagrande suggests that this had a
profound and intended salutary effect: “Investment in war production had
recapitalized American industry, and led to a profusion of new technologies.
... The government did have a policy, albeit a truncated one, to lubricate the
transition from military to commercial production.””
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and monopolists—individuals who carry out revolutionary economic transfor-
mation.

Schumpeter’s claim that technology is the central component of economic
competitiveness resonates throughout Japanese economic culture and practice.
So does List’s claim that the independence and security of a nation depends
on the independence and vitality of its manufactures. It should be no surprise
that each in his own era was widely studied and enormously influential in Japan.*
Japanese leaders have long understood that firms and economies compete on
more than price alone; they have long understood that comparative advantage
can be created and that national systems often intervene to distort the practical
applications of the ideals of free trade. These ideas resonate well with the
historical experience of late-developing nations. Backward nations seeking to
industrialize confront several handicaps: noncompetitive industries, a shortage
of skilled labor, a dearth of advanced technology, and underdeveloped capital
markets with large and “lumpy” capital requirements. Under these circum-
stances, economic development does not come naturally. A set of institutions
must be established to overcome the handicaps of backwardness: investment
banks willing to make long-term loans to fledgling industrial clients (typically
on condition that they be allowed substantial say in the running of the company);
labor market institutions to promote the training and retention of labor by firms

(typically featuring lifetime employment guarantees, seniority-based promotion,
and extensive corporate welfare benefits); and, most important, a strong state
to protect infant industries, channel resources from consumption to investment,
and order markets to assure profitability. Classical economic theory dictated
that Japan, with its cheap and abundant labor, would specialize in low-tech,
labor-intensive industries such as textiles. However, believing that comparative
advantage is something created rather than given by nature, the Japanese state
promoted industries on which to build a great industrial and technological
power. Japan’s late development has been a kind of “national Schumpetarian-
ism.”* Military Keynesianism was drafted into the service of the microeconomic
management of innovation, and Smith’s “invisible hand” now wears the brass

knuckles of Listian mercantilism.

Competing Paradigms

Contemporary theorists have begun to develop a vocabulary of economic and
technological change which encompasses claims broader than Schumpeter’s
microeconomic models and incorporates institutions ignored in the macroeco-
nomic worlds of Smith, Keynes, and even List. They have begun to argue that
technological outlooks and habits, indeed whole cultures of innovation, define
relevant questions for economic actors.” These cultures, or “technoeconomic
paradigms” naturally include some and exclude other solutions to problems; they
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neither that consumer demand determines technological choice, as in the neo-
classical tradition, nor that forces of production possess their own development
logic isolated from markets and institutions, as in the Marxist approach. It
focuses on the role of “transformational technologies,” such as steel, steam,
and oil, but it does not assume that technologies exist apart from their institu-
tional context. It substitutes contingency for linear, evolutionary models of
the economy without abandoning the importance of innovation. Perhaps most
important, it accommodates analysis of political forces. Effective use of the
paradigm to model innovation and growth requires careful analysis of the inter-
action of public institutions and political leaders with entrepreneurs and scien-
tists to select technologies. This sort of analysis requires an intimacy with
historical and institutional settings.”’

Each technoeconomic paradigm involves a cluster of institutions and ideas
about how the economy and politics interrelate and about how to innovate.
These are basic understandings about how the world works—or at least about
how this current version of the world works. As we consider these paradigms,
we are in effect considering definitions of national security. Most modern
commentators on national security have noted the crucial importance of techno-
logical advance to the security, even to the survival, of the nation, and a large
literature has grown to explore the relationship between technology and strat-
egy.” But, the literature on the relationship of strategy and technology pays little
attention to ideology or to culture. Either strategy is determined by perceptions of
the technological capabilities of enemies, or technological choices are deter-
mined by bureaucratic politics or by grand strategic concerns. Questions about
how those larger concerns are formed, and about what makes nations feel more
or less secure, are rarely examined. In particular, ideology is virtually always a
residual explanation, much in the way “culture,” in its most vulgar formulation,
was once used as little more than some invariant and determinant “tradition”

sustaining explanations such as “The Soviets did what they did because they

. 49
were Russian.”

Discussing the strengths and limits of ideology as an explanation, Peter
Gourevitch argues that “the economic ideology interpretation of economic policy
choices explains outcomes in terms of national traditions and values concerning
the economy. Its strength lies in the reality of ambiguity. . . . The difficulties
of its approach lie with the rapidity of change. . . . Rapid changes within countries
.. . undermine arguments that . . . like those of the economic ideology approach,
stress constants over time.”*® Although Gourevitch is on balance correct, there
are several problems with rejecting ideology and culture entirely. It is not at
all clear that we have any theories that adequately anticipate or explain change—
least of all structural or production based models. And it is often continuity,
rather than change, that requires explanation. Finally, culture and ideology
need not be static or vulgar explananda. They are each, after all, products of
“the history of the collectivity”*! and subject to its inconstancy. Historical events,
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how they imagine national security can best be provided. Technology may not be
merely a servant of grand strategy for Kaldor, but it does owe its shape and direc-
tion to strategic calculations that go beyond simple estimates of the capabilities
and intentions of adversaries. Strategy provides a rationale for the development
of capabilities, a rationale embedded in ideas about power, security, and national
purpose which transform social institutions.> Ideas about power do not supersede
battlefield or market capabilities, but, as I show in this book, they can shape them.
There have been two such technomilitary paradigms: spin-gff and spin-on (or dual-
use). Spin-amway is a pathology inherent in the spin-off paradigm which also de-
serves special attention. Each maps neatly onto the political economic debates
outlined in the preceding section.

Spin-off

The technomilitary paradigm that most deeply penetrated conventional un-
derstandings of the purported technological benefits of military spending in the
United States during the Cold War was spin-off. The general idea of spin-off
rests on a view that military spending can have a pervasive positive impact on
the civilian economy.*® Historians have observed that “knowledge acquired in
making weapons contributed to the rise of industrial civilization.™’ The perfor-
mance requirements of technologically sophisticated military systems directly
boost the innovative capabilities of the supplier firms, who thereupon develop
and license technologies of broad commercial benefit. Military production en-
hances the embedded skills of management, marketing, and systems integration
that can be embodied in products and that infuse the technological infrastructure
of the entire economy. Although most casual accounts of technology spin-off
focus on products, such as jet engines and space-age plastics, the transfer of
production methods, process control technologies, and the other infrastructural
institutions that foster innovation, such as subcontracting and industrial finance,
may be even more significant for the economic potential of nations.*® In short,
the spin-off paradigm focuses on the ways the military develops (or at least
nurtures through procurement) products, processes, and organizational innova-
tions, including national technological infrastructures, manpower training,
equipment, and indeed whole sectors and firms that transform and enhance
the civilian economy. It has aptly been referred to by James Kurth as “military
Schumpetarianism,” the microeconomic counterpart to the macroeconomic
effects of “military Keynesianism:” “With ‘military Keynesianism’ depressions
were domesticated into recessions . . . [and] with ‘military Schumpetarianism,’
military innovations spun-off to become commercial industries.””

The most commonly cited contemporary examples of the “civilian fertility of
military R&D”* are products, such as kevlar, insecticides, satellites for telecom-
munication, navigation, or weather forecasting, robotics, medical diagnostic
equipment, lasers, digital displays, fire resistent clothing, integrated circuits,
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and puc}ear power.®! The transfer of innovative products from military to civilian
applications is seen as natural and desirable—indeed, in some contexts it is
seen as purposeful and essential. This transfer may take place within single
ﬁrms,. intrasectorally between competitors, intersectorally between user and
supplier firms, between universities or national laboratories and the private
secto.r, or (in innumerable ways) across national boundaries. °
. Spin-off commonly involves whole military-industrial processes and institu-
tions tha‘t })eneﬁt the general economy. In the United States, institutions created
by the military, such as the U.S. Army Corps of Engineers, the Argonne National
Laboratory, and the Office of Naval Research, are viewed as incubators of
technological innovation for the entire economy in much the same way that
Alfred Chandler credited railway development as sowing the seeds of midem
management and American economic growth.®® Jacques Gansler argues that
cost-benefit analysis, operations research, critical path analysis, systems analysis
and most of the other commercially useful post—World War II managen)lren;
techniques were developed by and for the defense sector.® Maryellen Kelle
and Todd Watkins find that defense contracting had a widespread saluta ;
e.ffect‘ on human resource development, technology modernization, and thrZ
dlffusnz? of process know-how in the metalworking industries in th’e United
States.”” But this is hardly limited to the postwar world, or even to the United
States. Historians of science and technology point to such industrial processes
as s.tandardized production, Taylorist “scientific management,” and the quality
testing that originated in U.S. armories for military produc’ts.66 Merritt Roe
Sm(;th cox}c!udes th.at ‘fmilitary enterprise has exerted a powerful influence
$duzt§:1;1:§67the institutional and technological dimensions of the modern
Tht? influence Smith refers to takes many forms—not all immediately obvious
OncE, is the simple fact of economies of scale and scope. We are frequentl.
remlnde.d that early missile guidance systems consumed virtually all the early
production of integrated circuits in the United States, that computers werZ
de}'eloped for military markets and that DOD commitments to purchase ma-
chine tools lik'ewise assured the development of the entire industry, and that
goven(’lgnent. military demand has always been central to technologicai develop-
ment. Smith reminds us that three of the four most innovative sectors of the
American economy in the nineteenth century—railroads, machine tools, and
th? manufacture of standardized parts—were closely related to military e’nter-
pnse,'and that the very origins of mechanized production are found in the
American arsenal system.

The European experience was earlier, b i illi i
A rlier, but not different. William McNeill

if French entrepreneurs were to catch up with British advances in ferrous metal-
lurgy, the navy offered the only readily apparent consumer. . . . To transplant the
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new technology . . . required an assured outlet for the product. . . . In Britain, by
contrast, a nationwide civilian market had already appeared by the 1780’s, offering
the ironmasters of Wales, and soon also of Scotland, a variety of outlets for their
goods. . .. the men who built the new coke-fired blast furnaces in previously
desolate regions of Wales and Scotland would probably not have undertaken such
risky and expensive investments without an assured market for cannon. . .. both
the absolute volume of production and the mix of products that came from
British factories and forges, 1793-1815, was profoundly affected by government
expenditures for war purposes. . .. government demand created a precocious iron
industry . . . [and] it also created the conditions for future growth by giving British
ironmasters extraordinary incentives for finding new uses for the cheaper product
their new, large-scale furnaces were able to turn out . .. Military demands on
the British economy thus went far to shape the subsequent phases of the industrial

revolution.”

As Lewis Mumford notes, military demand is unlike any other, especially during
wartime: “The army is the ideal consumer, in that it tends to reduce the gap
in time between profitable original production and profitable replacement. The
most wanton and luxurious household cannot compete with a battlefield in
rapid consumption. A thousand men mowed down by bullets are a demand
more or less for a thousand more guns, a thousand more bayonets; and a
thousand more shells fired from cannons cannot be retrieved and used over
again. . . . nothing ensures replacement like organized destruction.””

Louis XIV placed the first large-scale order for standardized, mass-produced
textiles to clothe his troops, and the French war department placed the first
orders for the sewing machine after its invention in 1829. In short, writes
historian Guatam Sen, “endemic wars and the evolution of mass armies prepared
the basis for the subsequent transformation in Europe. The demand for mass
produced and standardized goods for the purpose of war stimulated innovation in
the technologies of production and the adoption of new methods of organization,
lowering unit costs for the sizeable civilian demand which had previously only

remained potential. The wars also accelerated the process of capital for-

mation.””!

It seems clear that government procurement of private sector products for
military applications thus almost certainly altered the trajectory of industrial
technology by determining what and how the civilian economy would produce.”
It also determined who would produce it. In antiquity this included the trumpets,
bugles, and mirrors that provided military communications, and today this
same relationship explains how entirely new firms, such as Texas Instruments,
Motorola, Fairchild, and TRW, held a two-third market share for integrated
circuits as early as 1957.”

Officials responsible for the procurement of weapons (and thus indirectly
responsible for the development of national systems of innovation) often resist
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technological change, it is true. The most famous example is the oft-cited
.mem(.)randum from the English Admiralty that states “their Lordships feel it
is their bounden duty to discourage to the utmost of their ability the employment
of stearr% vessels.””* Slow judgments or misjudgments notwithstanding thy:rle i
no arguing the considerable direct impact that defense procurement’h h 3
on the development of modern economies.” o
Ted_Berlincourt, a U.S. Defense Department official, has made the most
unam‘blguous claim for spin-off as a linear process: “History has shown time
and time again that the capabilities which are exclusive to the military in one
generation are in subsequent generations demanded by the public and provided
by commerece. ... It is safe to predict that within a decade or two the civil
and commercial sectors will reap rich harvests from seeds planted today and
subsequently nurtured by defense R&D.””® This view (at least tacitly) 'usytiﬁ d
tbe way Fh.e'United States focused its technological resources on Inilitay : rodue
gon in civilian firms in the mid-twentieth century. During the Cold WIer riva(t:c-:
ﬁrms_ became the centerpiece of research and defense procurement for ’tlrl)e first
time in the United States.”” Berlincourt argues that this allows “commerciali
IJOI} [to take] place in the most natural manner.””® Richard E. Donnell forxllzla-
assistant deputy undersecretary for manufacturing and industrial };’o amer
testified before Congress in 1989 that “the U.S. has only one indusIt)ﬁalgrbasZ’
We do not h-ave a d.efense industrial base that is separate and distinct from the;
l?]fl)mrne.rcial industrial base.”” Despite these claims, it is not clear to all analysts
Tt spslon-off l}as worked, or even that it was an intentional element of public
20 icy. Despltg the extremely high portion of advanced research done in private
rms in the United States for defense purposes, U.S. firms have failed to sta
at the state of the commercial art in a range of technology-intensive sectorsy
Kelley and Watkins find that defense contractors are more advanced technolo i
cally than are 'similar firms that produce entirely for civilian markets.®" Somethii1
happened to impede the “natural” interdiffusion of military and ci.vilian econo%
mies. I call it “spin-away,” the iatrogenic consequence of an excessively cl
embrace of technology for military end use. i

Spin-away

OffRobe:rt St?lo, in the first 1r.np0rta.nt c'ritique of the assumptions about spin-

5 su.mmanzed the conventional view in 1962 to be that an increase in R&D
sll)lendmg generally accelerates economic growth.”? He noted, however, that
g) enomenal increases in R&D spending were not accompanied by produéu'vity
ncreases. He concluded that no statistical correlation between growth and
lr)esela;rch spending eyfisted, not because technology was unrelated to productivity
wl;t e‘f'ause something was getting in the. way. This impediment, he claimed,

s mulitary and space research: “Not only is space and military research growing,




22 “Rich Nation, Strong Army”

farther apart from industrial research in a technical way, but communication
between the two sectors is becoming more unmanageable.”®

It is far from clear that the military acts primarily as an agent of technological
innovation, that a linear relationship exists between defense and civilian prod-
ucts, or that military spending has had a pervasive positive impact on the civilian
economy.**

Since Solo, an entire generation of critics has outlined and generalized
from the shortcomings of the spin-off paradigm, arguing that “massive defense
spending did great harm to the economy—particularly to its key technology
sectors.”® Much of the criticism can be captured in an alternative metaphor
for the relationship of the military and the civilian economies: spin-away—the
progressive alienation of defense production from the commercial economy.
As John Alic and his colleagues point out, “the defense industry has become
isolated from commercial industry . . . [and] the barriers between DOD (and
its contractors) and the commercial sector are deeply rooted in the American
political system.”

There are many explanations for spin-away. Some depend on fundamental
differences between military and civilian economic activity. It is often claimed
that the structure and cultures of the innovation process in military and commer-
cial systems are very different.*” Until the 1960s, Solo argued, “military technol-
ogy was substantially a branch of industrial technology or (as in the case of
aircraft) vice versa.” He described the two different developmental paths as
“entirely natural. . . . For those who produce and sell to the civilian market, and
those who produce weaponry, control systems, instruments, and components for
the military market operate in quite different environments, and are shaped by
quite different forces (including the nature of risk, the emphasis on cost versus
performance, the size of production runs, and the relationships between buyer
and sellers.”®®

The most obvious source of this difference is the need for secrecy that is so
central to the military economy. Where dependence on technology transfer is
central to the commercial market, governments have struggled to prevent the
diffusion of military technologies for reasons of national security. This enforced
isolation has taken a great many forms, including separate accounting and audit
systems, different bidding and marketing procedures, export controls (extending
to dual-use technologies), separate divisional structures, classification schemes,
and nationality requirements, all of which aim to prevent (or at least to impede)

technology diffusion.”” Communication among researchers, even within the
same firm, is often proscribed for national security reasons. U.S. firms have
been given few incentives to transfer state-of-the-art technology; to the contrary,
they have been given any number of reasons not to do so. Restrictions often
have indirect effects as well. Nathan Rosenberg reports that Bell Labs, for
example, refused to disclose the invention of the transistor to the military until
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product and system development more than basic research, defense contracting
may have resulted in the strategic subordination of new technologies. J. Arthur
Burns, former chairman of the Federal Reserve Board, has made precisely this
point: “If the defense sector has stimulated economic development in some
directions, it has retarded growth in others.”® In spinning away from the
commercial economy, defense research became a custom-design business, a
boutique industry, with greater incentives to build the unit at high cost than to
design it for ease of manufacture. The Department of Defense has been well
aware of this problem. According to a DOD Technology Assessment Team in

1988,

in the 1960’s, as the shift to more sophisticated weapons accelerated, equally
sophisticated manufacturing technologies were required; technologies which often
exceeded the capabilities of current commercial production, particularly as US
industry began to drop out of various commercial sectors. The focus on qualitative
superiority also led to the production of progressively smaller lots of more highly
differentiated weapons. This has further accentuated the separation from commer-
cial practice which has traditionally been oriented toward much higher volume

and less product diversity.””

In her 1981 study, The Baroque Arsenal, Kaldor questions whether this was,
in fact, a matter of sophistication at all. She argues that “modern military
technology is not only misguided, itis decadent,”'® and suggests that a process of
“baroque technological change”—the incremental improvements, the incessant
elaboration of existing weapons systems, and the ubiquitous “follow-ons” that
preclude significant change—merely makes armaments more expensive, more
complex, more cumbersome to support, and more distant from innovation.
The result is a military-industrial system characterized more by “diminishing
returns”'®" than by innovation: “Baroque military technology artificially expands
industries that would otherwise have contracted. It absorbs resources that might
otherwise have been used for investment and innovation in newer, more dynamic
industries. And it distorts concepts of what constitutes technical advance, em-
phasizing elaborate custom-built product improvements that are typical of in-
dustties on the decline. . . . It has thus contributed to the slowdown of capital

investment and productivity growth and the gradual degeneration of the Ameri-

can economy.”'”
The chroniclers of spin-away paint a bleak picture of opportunities lost and

innovations foregone. The best examples are the machine tool industry and
nuclear power reactors. U.S. Air Force procurement significantly assisted the
development of numerically controlled machine tool technology, but its very
complexity may have deterred potential users, especially the smaller firms.'”
Machine tool makers were from the beginning excessively dependent on one
excessively specialized military customer. As a result, the early numerically
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contractors to use advanced process technologies. They also tend to be more
efficient. Contrary to the spin-away thesis, moreover, they find that most of
these defense contractors operate dual-use facilities.

Their data on process innovations notwithstanding, however, there is also
evidence that the technological lead once enjoyed by defense products virtually
evaporated by the late twentieth century. Military jet engines and microcircuitry
that had been a decade more advanced than those for civilian use were dependent
on civilian product and process technologies by the late twentieth century.'"'
Gansler shows that defense contractors invested in capital equipment and new
technology at only half the rate of comparable commercial firms."”? There was
clearly something else going on, something not anticipated either by advocates
of defense-led research investment or by those who argued that “black pro-
grams” were actually a “black hole.” This “something”—sometimes referred
to as “dual-use”—was the emergence (or reemergence) of a technomilitary
paradigm that depends on and reinforces technological advances in the civilian
economy. The Japanese did not invent the alternative paradigm, but they did
coin the phrase that describes it. They call it “spin-on.”

Spin-on

If those who saw spin-off were too complacent about the benefits of military
research, those who saw spin-away failed to anticipate the explosion of civilian
innovation and entrepreneurship that characterized technological advance in
the late twentieth century. They also may have failed to appreciate the potential
for dual-use production, particularly among supplier firms. David Casagrande
notes: “Though the Cold War did lead to a substantial militarization of American
technical and scientific capital, it had positive effects as well. As it turns out,
the ‘sapping’ effect of defense spending on the civilian economy is not quite
as enfeebling as ... [some] would frame it. ... The(y) have overstated the
association between the military-industrial complex and economic decline.”'"
Even if the spin-off model was not correct, technological advance was hardly
snuffed out by defense spending. To the contrary, innovation in the civilian
economy flowered in the late twentieth century. The prophets of spin-away
had not anticipated that advanced technologies would develop independently
of the military and diffuse to both the commercial and military economies as
dual-use technologies. Critics of defense spending underestimated the vitality
with which innovations would spring from the commercial economy, opportunity
costs and spin-away notwithstanding. Commercial technologies today lead mili-
tary ones throughout the world.

The term “spin-on” is of Japanese origin, although civilian technological
advances have for centuries informed military production. Spin-on refers meta-
phorically to the transfer of products and process technologies “off the shelf”
from civilian to military applications. Its leading role in technological change
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was hardly anticipated. Consider Bernard Udis’s glancing reference in 1978 to
.the prospects for the central technomilitary paradigmatic shift of our times: “It
Is certainly possible that something of value could be learned by studyi .th
process [by which civilian technology is transferred to the milita ] ”yllggThe
underappreciation of the potential for spin-on is odd, since history 1rsy filled Witfl
ex:amples of dual~us.e products and processes. Perhaps the most significant
spin-on product was incendiaries. Gunpowder was developed without reference
to war.fare. Its use was nonmilitary in the late twelfth and early thirteenth
centuries, and the first reference to its use in cannon was not until the e;'l
fourteenth century. John Nef goes to great lengths to explain that “saltpete}r’
and gunpf)wder appear in western history as by-products of remarkable general
progress in knowledge for peaceful purposes.”'® The telescope inveﬁted in
.1608 by Llppe'rshey, was first applied to astronomy by Galileo tl,le next year;
it Was not until the late eighteenth century that it was adapted for use yals ’
military semaphore.'"® Martin Van Creveld claims that “all the most importani
fllnetffentll century military devices originated in the minds of civilians.” a list
in \.Vthh he includes the first practical breech-loading rifle developed I; lock
smlt‘h JOhI? Dreyse.'"” We are told byJ.F.C. Fuller that, in the twentieth czntu A
the. invention of engine-powered flight “raised war into the third dimensior?g
while wireless 1tlelegraphy “raised it into the fourth . .. annihilat[ing] time ;s
well as space.”""® And products will continue to spin on from the commercial
economy: two of the most critical twenty-first-century weapons systems now
.under d.evelopment, stealth and multispectral technologies, depend critically on
mnovagge manufacturing and design technologies that reside in the commel)"cial
sector. Three-quarters of the computing power in the state-of-the-art Aegi
cruiser depends on commercial equipment.'”’ Fourteen of twenty-two “crit:icz%ilf
items on -th?, US Department of Defense/Department of Energy “critical
t?chnologIes list issued in April 1989 were dual-use. This is hardly surprisin
ls;nce nearly.three-q}larters of the cost of a missile, and nearly half of a%i
QD spendn}g on aircraft, is for electronics.' On the basis of her study of
“rrulcroelectl:onlcs in the U.S. defense industry, Anna Slomovic concludes glat
f:wﬂ;(r):gh 1; ];vss a leader f.:arly in'the history of the semiconductor industry:
t as o D leadersh_lp remain. . . . it does not make sense for the military
to dspend money on advancing the general state of the art in the semiconductor
ICI; n;x;try 1 LIt m.a_kes sense to 'insﬁtuu'onalize the process of ‘spin-on’ from
infomfﬁ;?”‘ 2tzo military applications—a process that is already taking place
The first formal recognition that indeed the contemporary military had be-
come a net consumer rather than a producer of commercial technolo was b
the. Presidential Blue Ribbon Commission on Defense Managementgym 1986y
This Packard Commission, as it was known, argued vigorously that the Penta or;
ought to pursue the cost savings and quality improvements realizable throg h
the application of civilian technology and the relaxation of some military perfogr-
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mance specifications.'” Gansler notes that the commercial equivalents of com-
puter, communications, display, and sensor systems were often “between two
and ten times cheaper, up to five times faster to acquire, generally more reliable,
one to three years more advanced in technology, and capable of withstanding
equally harsh environments.”'**
But expense and quality are not the only concerns in the 1990s; it has long
been equally clear that foreign dependence, often on Japanese producers, is
increasing. The congressional Office of Technology Assessment reported in
1990 that a defense trade balance eight to one in the U.S. favor in 1977 had
narrowed to barely two to one by 1988. It further reported that the United
States depends on foreign defense contractors for a large, growing, and unknown
portion of its own defense production. These products, including telecommuni-
cations, chemicals, and electronics, are usually based on advanced civilian tech-
nologies. Import penetration in the U.S. defense industrial base grew during
the 1980s at roughly the same rate as in the U.S. manufacturing base overall,
but at a significantly higher rate in the lower tiers of the defense industrial
system, for example, in components and materials.'” U.S. military systems such
as the Patriot missile deployed in the Gulf War of 1991 used technologically
advanced components produced by Japanese subcontractors and developed

FEMHR S
TBL (3218) 2111 (B2 {IFAA)

is an active developer of dual-use
the leading role in defense.” Less

subishi Electric Corporation.

£

)

“Electronics plays
ency. Courtesy Mit

s top five defense contractors

initially for commercial markets. x
Why has this happened? First, the performance requirements for commercial +6
=

—=

80s proclaims that
Japan Defense Ag

markets have caught up with (and in some cases surpassed) military specifica-
tions. In the commercial world, advanced technology is used both to lower costs
and to enhance performance; as a result, and through their interaction, cost

T100 HREFHRERNDA2-2-3

R

i

REKEBRUT;

, one of Japan’

e late 19

and performance each improved faster in the commercial than in the military
ing development costs for new technologies can now be supported as easily by .‘E"}i'a
the volume sales of consumer products as by the guaranteed markets of military TR
procurement. Third, product life cycles in competitive markets are considerably Hﬂ,—%
8Q
o 5y

shorter than are those for military systems. And the life cycle gap is getting
larger. Commercial producers have had to become significantly more responsive
and flexible than military producers, whose product runs of smaller volume are of
longer duration. The civilian economy has proved itself an even more voracious
consumer of technology-intensive products than the military.

Spin-on products, such as polymer, composite, and optoelectronic materials,
or photonic devices, are easier to identify than spin-on processes; indeed, each
of the most significant innovations in microelectronics—Bell Labs’ transistor,
Texas Instruments’ integrated circuit, Fairchild’s planar process, and Intel’s
microprocessor—all emerged from purely civilian research.”® Today’s com-
mand, communication, control, and intelligence systems (so-called C’)—the
core application of defense technologies including the most advanced telecom-
munications and microelectronics systems, and components such as optical
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fibers, microelectronic circuits, and sensors—have spun-on from civilian

products.'”’

Jan Herring has identified specific product innovations that have flowed from
military laboratories to civilian products and vice versa.'” He sees two postwar
periods: the first in which the military led the civilian innovation (1946 to mid-
1960s), and the second in which civilian innovation began to lead the military.

Representative transfers include the following:

PERIOD
Ctvilian application
All-weather civil air transports
Police, safety, rescue communications
Industrial process control systems
Geological mapping
Microwave ovens
Communications satellites

Military technology
Bombing radar systems
Tactical field radios
Fire control computers
Infrared sensors
Radar magnetrons
Satellite systems

PERIOD II
Military application
Command control systems
Military intelligence

Crvilian technology
Integrated circuits
Space-based sensors

LSI, VLSI Cruise missile guidance
Fiber optics Missile guidance
Electro-optical devices Intelligence sensors

Target designation, range measurement
Smart weapons

Lasers
Artificial intelligence

Clearly, the Japanese notion of spin-on abbreviates an even more dynamic
historical fact: every economy—industrial and preindustrial—has been shaped
and transformed by the development and interdiffusion of dual-use technology.
The wheel was not invented for the Roman chariot, but the spoked wheel was.
Dye casting was not developed for the gun barrel, but boring machines were.
Gunpowder was not developed for war, but controlled nuclear reactions were.
Historically, there has always been a dual use of products and processes: technol-
ogy has always interdiffused, and its interdiffusion has long been abetted by
military procurement, regardless of the changing institutional locus of
knowledge.

These technomilitary paradigms each have their own logic and their own
consequences for economic development. Each suggests different ways nations
can develop technology and provide for national security. The United States,
operating under liberal assumptions, came to believe that it could use technology
to provide security and that commerce would take care of itself. Despite evidence

of “military Schumpetarianism,” the institutions of the Cold War U.S. economy
may have spun away as much as they spun off. The Japanese had different
ideas. Operating under mercantilist assumptions, Japan experienced a historical
transition from a military-led to a commercial-led national system of innovation.
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It Is 1ncorrect, however, to apprehend this as the straightforward shift from
spin-off to spin-on often depicted. Undergirding each nation’s policy was a
coher.ent, consistent, and contested view of technology as the source of national
security. I call this view “technonationalism” and differentiate it from what
often is excoriated as “technoprotectionism.”' As we see in the course of this
book, the embrace of technology for national security in Japanese practice
was a very positive force. Japanese technonationalism never isolated defense
production from the general commercial economy. To the contrary, industrial
tf:chnological, and national security concerns have long been fused in’the insu'tu-’
tions of Fhe]apanese economy. Much as Kaldor would have it Japanese techno-
natlo’flahsm is derived directly from ideas about adversarie,S' the “imagina
wars” of .]ailpanese leaders are interpreted in technological a;d economg;c ;Z
well as military, terms. In the Japanese case, adherence to technonationalis’m’s
tenets both precluded the pathology of spin-away and stimulated the positive
benefits of spin-on as part of the more comprehensive interdiffusion of tech-
nology. )
In short, technonationalism is an ideology, and like all ideologies it is a force
that precedes and informs the institutions of an entire national economy as well
as Su:ategies for national security. Institutions are more than formal orgagizaﬁons
in this context, of course, and in particular they include the network of proto-
cols—th'e rules and practices that guide and constrain social political, and
econormc' choice. These protocols thus express the values bound, up in ide’olo
and provide behavioral and institutional expressions of national ideology N
In Japafl these protocols are profoundly technonational: they recognizt;, that
technological innovation and the national welfare are indissolubly linked. The
have evolved from more than a century’s efforts to counteract the effécts 0};
late development, and the beliefs that animated that long race to catch up have

become fix i i i in brief] i
e tI)I(l)f(:) . ed as part of Japan’s national practice. That, in brief, is the story of

One.ﬁnal point: although this story is about Japan, the moral of the sto is
a practical lesson for the United States. We are confronted with the fact l;yhat
Cold.War America operated with inadequate ideas about the interdependence
of n}lhtary and commercial economies which a post—Cold War America is
seeking to change. “Defense conversion,” a mantra incanted in the early 1990s
seems desirable only because commercial and military programs were all);wed t(;
diverge. Successful “conversion” will require consolidation of a single industrial
?ﬁhnology b:ase, not sim.ply the removal of barriers between two separate ones.
caneh(;(l);versmn debate is long overdue and well under way;'*° Japanese ideas
b Japan presents not only an immedi.ate, palpable challenge to the United States
ut also a profound example of how ideology and national purpose can combine
to open or to preclude options for the welfare of whole societies. We learn
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that national interests can matter beyond the deployment of troops and the
mobilization for war and that a proactive technonational agenda—protocols that
nurture producers and diffuse and indigenize global knowledge—is an essential
element of national security. This element is not merely a matter of strategy;
it is a matter of beliefs and values that must be inculcated and adjusted vigilantly.
Technonationalism has been excoriated as retrograde thinking in an emerging,
interdependent world economy and as a mercantilist regression. Yet, the moral
of the Japan story is that technonationalism can be a part of any intelligent
nation’s security strategy. This requires no apology. It is not that naked mercan-
tilism makes transcendent sense but that, even in global economies, national
interests lie in enhancing the skills and welfare of citizens within their geographic
boundaries. Having a national technology ideology is not an evil but a desidera-
tum to ensure that as the world “globalizes,” deprived regions are not left
behind (or worse). Technonational protocols can ensure, moreover, that once-
hegemonic economies need not experience the relative decline that invites
dangerous political and social unrest. Clearly there is a lot more at stake here
than determining the optimum reorganization of laboratories and factories.

CHAPTER TWO

The Ideological Basis of

Japanese Technonationalism

The Jaganese have the poorest spirit for cooperation.
—Nippon Oil President Nait6 referring
to failed oil cartels in the 1920s

oint acti i
_Llilzd.ac on for the common good apparently had little appeal to the Japanese
—U.S. Sn-atc‘:gic Bombing Survey referring to the failure of
Japanese aircraft manufacturers to collaborate during World War II

Collaboration is Everything.

—Organizing slogan for the Ja i
( panese research program 1
integrated circuits in the 1970s e

In this chapter I e i

xplore the intellectual underpinni :
technology and security ideology. Before the Tokugawae;ifil:én Eseg(;fnjft)atl;lcs:
turn of . the seventeenth century and until Japan’s defeat in 1945, milita
production stimulated and transformed civilian manufacturing. S(’:arce rz
s'ourcesfparticularly capital and technology—were focused on defense produc-
tion. Mlhtary. product and process technologies were then spun off to benefit
the commercial economy. Although it was unevenly applied, Japan’s national
tf:chnology policy comprised three elements: (1) import-substituting indigeniza—
tlon_—the identification and acquisition of foreign products and manufacturing/
d.emg.,'n processes in order to stimulate local development; (2) diffusion—the
distribution of this know-how throughout the economy; and (3) the nurturance
of a capacity to innovate and manufacture.

Techngﬂogy, then, was a matter of national security, and the bundle of beliefs
anq practices that constitute this view can be called “technonationalism.” The
qauonal leaders of Imperial Japan, after considerable debate and despite occa-
§1or:fllly glaring inconsistencies, arrived at a formula—“military technonational-
ism —t?lat would enhance economic and military security simultaneously. De-
spite fffulure in the Pacific War, postwar Japanese planners inherite(i the
stitutions of this military technonationalism and the workforce skills it engen-
der.ed. Some sought to reconstruct the prewar paradigm. Others struggled to
pacify the economy and its managers. But none contested the singular impor-
tance of acquiring, diffusing, and nurturing technology; none contested the

19
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technonational paradigm. The period 1945-1955 was critical in determining
whether the Japanese national system of innovation would be military- or com-
mercial-led.

In 1922, a Japanese bureaucrat observed that “the degree of development
of a nation’s military industry not only tells the strength of its military prepara-
tions, but also serves as an indicator of the progress of its general industry and
its economic status, as well as the grade of its civilization.”' This view, shared
by many Western strategists, persists in nonmilitary form; today technological
capabilities are stressed more than military ones in the calculation of wealth
and power, whether the observer is civilian or military. Dokd Toshio, one of
postwar Japan’s most respected industrialists, was characteristically straightfor-
ward when, as president of Ishikawajima-Harima Heavy Industries in 1952, he
declared, “If Japan does not build jet engines, it will be a third-tier country.”
A retired lieutenant general from the Japan self-defense forces argues, “In
thinking long-term about Japan’s national security, we must focus on technolo-
gy-based productive capabilities . . . as a strategic element of Japan’s national
defense structure, in additional to technological power per se.” He adds, “It is
meaningless to think we can separate clearly civilian from military technologies.
... They are all dual-use.”

That wealth and power are seen as interdependent is not unique to Japan.
It is striking, however, how consistently they are wedded in national practice.
Japan now pursues technology as a central element of national security in much
the same way it did in its Imperial past. According to Nakayama Shigeru, a
historian of Japanese science, “The rationale of technonationalists tends to run
like this: Japan is a country scarce in natural resources. To counter this state
of affairs, Japan has to be strong in other areas; it must be science and technol-
ogy.” This logic was used repeatedly during the war to rationalize the military
budget. . .. Such hypotheses were revised in the postwar period. ... It has
developed into a national psychosis . . . and is often used as a means of national
mobilization.”*

The subject of this chapter is a Japanese technonational ideology that makes
little distinction between military and commercial sources of national strength
and security. I explore this ideology as a set of coherent, even laudable, ideas
rather than as an irrational psychosis; I examine its evolution, show its impact
on the institutions of the Japanese technology system, and compare it to Euro-
pean and North American experience.

Fukoku Kyohei and the Origins of
Modern Japanese Technonationalism

National histories are littered with exhortations designed to mobilize and trans-
form society. The French Revolution offered the lofty ideals of “liberty, equality,
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g) cop;}aler Sukoku kyohei coin, minted by the Mito %an in 1866. The face of the coin has
1'1r”c aracters: fiu koku kyg hei (rich nation, strong army). It is also called the “tiger
coin” (iora sen). Photo courtesy of the Currency Museum of the Bank of Japan

and fraternity”; the Russian peasantry was inspired by promises of “bread
peace, land.”; Americans responded to calls for freedom from “taxation withou;
ﬂepr}c:sentaﬁo.n.” In Japan, the phrase fukoku kyohei—four Chinese characters:
frlc dﬂ) natl(?n (Ieoleu.), strong (kyo) army (hei)”—became the formal ideologicai
oundation of industrial and technological development during the Meiji period
Its ;ontested_legacy has continued to inform Japanese security policy ever since.
. t_}l:kOku‘ lfyohez was not originally a Japanese concept. The phrase first appears.
* € writings of Shang Yang (d. 338 B.c.), a Qin dynasty political leader and
p qsopher. Lord Shang argued that the monarchy should be strengthened
and its power consolidated by embracing the principles of fukoku kyohei. Good
government would encourage commerce and strong state institutions- Lord
Shzf,ng taught that the state ought to wage foreign wars and encourage d(;mestic
;lgrlculturalli production while centralizing its authority. He wrote, “Governing
coun es in consolidati ; doi : i
o :Zd e ;otl}llcia:nngyggwer, doing so [the ruler should] enrich the
It r”err}ains unc'le.ar who first cited the phrase in Japan, but “rich nation strong
:;101?'. (E thlf; original Ja;')anese ren'dering: Kuni o tomase, heiryoku o tsz:yomeru
: f’ in the s ortened Chinese reading: fikoku kyohei) was widely debated even
meill ore it became the slogan of the Meiji government. The mercantile and
- 'tary components of fukoku kyohei became the focus of political struggle
uring the final years of the Tokugawa shogunate when, in a striking parallel
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to the earlier Chinese situation, commercial capital and a merchant class were
first forming within a highly decentralized, and increasingly ungovernable,
regime.’

During this late feudal (bakumatsu) era, economic advisers steeped in the

Chinese classics provided counsel to the ruling lords (daimyd) in each domain
(han). Dazai Shundai (1680-1747), among the most important Confucian schol-
ars and economists of the period, is a good example. In his influential Treatise
on the Economy (Keizairoku), Dazai introduced the idea of fukoku kyohei. He
posited that national wealth (fukoku) is the basis of national strength (kyohei),
but that national welfare (literally “food and money,” shokka) is the basis of
national wealth.” Many of the leading intellectuals advocated fitkoku kyohei and
centralized power during the last years of the shogunate. They understood
clearly the consequences of Japan’s isolation and its technological weakness.
Takashima Shuhan (1798-1866), for example, argued that modern artillery
was essential to protect Japan, and so international trade must be promoted to
generate the wealth necessary for arms manufacture and national defense.
Sakuma Shozan (1811-1864), a prominent royalist and early internationalist,
first introduced the idea of combining foreign technology with Japanese values
(tdy0 dotoku seiyo gijutsu) tO strengthen the nation. This notion later was embraced
in the Meiji slogan wakon yosai (Japanese spirit and Western technology). Sa-
kuma favored Japanese isolation but later concluded from studies of the Nether-
lands that only international trade could provide Japan access to the technology
and resources to become a military power‘8 Okubo Takusui (dates unknown)
is the most frequently cited pre-Meiji advocate of fukoku kyohei. In 1855, just
one year after the second arrival of Commodore Perry’s “black ships,” Okubo
was arguing that “fukoku kyohei is the grand foundation, maintaining the world”
(tenka wo iji suru daihon). He emphasized that the country would be in danger
unless its wealth was assured and argued that financial control should be above
military command to ensure frugality among the populace.’

Thus, by the time of the Meiji Restoration, Japanese intellectuals had already
identified the nation’s vulnerabilities caused by 250 years of isolation. Their
solution, fikoku kyohei, was embraced by the young Meiji oligarchs and by the
emerging commercial elite. Yet there was some opposition. During the Freedom
and Popular Rights Movement (1874-1890), newspapers supporting a demo-
cratic constitution and Western-style liberalism argued that national wealth and
military power might be incongruous. But Fukuzawa Yukichi, the most influen-
tial liberal of the period, embraced the need to advance learning to protect the
nation, and the leading business intellectual of the period, Shibusawa Eiichi,
used fitkoku kydhei to oppose the Confucian values that had dominated the

Tokugawan hegemony. After returning from Europe in 1889, Shibusawa deliv-

ered a commencement address to the Tokyo University of Commerce (today’s

Hitotsubashi University) in which he rejected the traditional Confucian idea of

social hierarchy and expressed his belief in fukoku kyohei. Yano Fumio, a political
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program of fukoku kyohei through shokusan kogyo. He returned “on fire with
enthusiasms” for economic reform and industrialization."” In 1873, Okubo
commissioned himself minister of home affairs, wresting responsibility for in-
dustrial promotion, civil law, railway administration, and civil engineering from
other ministries. Naimushd’s central purpose was industrial nurturance. In
1874, he argued in his famous Shokusan Kagyo ni kansuru Kengisho (Proposal
for Industrial Promotion) that the government should “induce and monitor the
weak entrepreneurs to produce industries.”™® In the event, weakness was highly
relative. Okubo’s new ministry worked most closely with Iwasaki Yatard, archi-
tect of the burgeoning Mitsubishi empire, transforming it into one of the world’s
greatest military-industrial combines.

One of Okubo’s junior associates, Inoue Shozo (1846—1886), was sent to
Germany to learn military science in 1870. Inoue, a young staff member of the
Industrial Development Bureau of the Naimushd, became disenchanted with
military science after coming to the conclusion that “it was not military science
but manufacturing that lay behind the German military might of the time.”"’
He returned to establish the government-owned Senju Woolen Mill, a demon-
stration plant built because Okubo, petitioned by foreigners to build textile
factories, was dissatisfied with the response of Japanese entrepreneurs. In Okubo
and Inoue’s plan (which included the promotion of sheep ranching), the plant
would be built initially to supply the military with uniform cloth, but it would
thrive on private demand as well. Byron Marshall recounts Inoue’s own observa-
tion: “I want to make our country the equal of Europe and America. Today
even the small children of Japan talk of enriching the country and strengthening
the military. But there are few men who really have attempted to discover the
tree than has brought forth the fruit of civilization and enlightenment. . .. In
my search for the source of wealth, the military power, the civilization, and the
enlightenment of present day western nations, I realized that the source must
lie in technology, industry, commerce, and foreign trade.””

The promotion of small-scale manufacturing and raw silk exports was consis-
tent with the larger program, although the small manufacturing sector as a
whole developed for different markets and at a greater distance from the state
than did the “strategic industries.” As we see in Chapter Three, the first looms
and mechanical devices for the nascent industry were developed (or back-
engineered) and produced in the military arsenals. Moreover, as G. C. Allen
points out, “Japan’s first problem was to take over as quickly as possible the
technical apparatus of the West. . .. she feared for her security and her leaders
could not neglect the strategic aspect of economic development.””'

In fact, promotion of small, regional producers was strongly advocated by
influential Meiji elites who had a deep commitment to shokusan kagyo. Maeda
Masana, first secretary in the Ministry of Agriculture and Commerce, proposed
in 1885 that an industrial bank be established expressly to focus resources on
small, regional producers. He argued that a capital-poor Japan should first
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commitment to the twin objectives of fikoku kyohei. ... Meiji leaders made
most of their political and economic decisions to contribute to its fulfillment
from a sense of urgency. Otherwise Japan, which was patently far behind the
nations of the West, would be swallowed up in the intense competition for
markets and colonies that marked the world in the late nineteenth century.””
Thus under Matsukata industrial nurturing for national strength remained
central to Japan’s developmental ideology, but the instruments became largely
private. After 1880, the state’s major industrial facilities were transferred to
“political merchants” (seishd), comprising the leading zaibatsu of the time—
Mitsubishi, Mitsui, Furukawa, Kawasaki, and Ogura. Zaibatsu growth was abet-
ted significantly by military production and the nurturance of the state.

Again, there were important political struggles for control of the economy
and the distribution of the benefits of state nurturance. Business and military
interests did not always coincide. When Matsukata sought to nationalize the
private railways in 1892, he had the general support of the business community,
including the chambers of commerce of Nagoya, Osaka, and Tokyo. But others,
including Shibusawa, strongly opposed the nationalization, because new routes
would be designed to be less vulnerable to attack rather than to facilitate
commerce. The Mitsubishi zaibatsu and Okuma Shigenobu, then minister of
agriculture and commerce, joined the opposition. After considerable debate,
the railways were nationalized in 1908. This incident shows that there was no
monolithic commitment to fikoku kyohei in late Meiji, but as Marshall reminds
us it was “the only instance in which government ownership gave rise to any
serious debate among the business community.”

The greatest setback for advocates of shokusan kogyo came several years later,
after the World War I, when the Seiylikai program of industrial nurturance
was challenged by the Minseitd’s deflationary plan to return to the gold standard
(kin kaikin seisaku). Shokusan kogyo was falling out of favor, and in its place was
positive financing (sekkyoku zaisei) for an industrial-based nation (sangyo rikkoku).
Finance Minister Inoue Junnosuke, seeking to harmonize Japanese with Western
economic practice, moved to abolish the dirigiste programs of his predecessors.
He cut defense budgets drastically, lowered tariffs, and disposed of overseas
gold holdings—all in keeping with neoclassical, monetarist orthodoxy and in
opposition to developmental state philosophy. This proved a boon for the estab-
lished zaibatsu, which profited from the deflation by acquiring small firms ruined
by high interest rates and shrinking export markets. In a global depression,
however, Inoue’s program proved calamitous. In the words of G. C. Allen, it
“intensified the industrial depression and the social malaise.””’

The government anticipated some of the undesirable consequences of liberal
macroeconomic policy. Return to the gold standard was part of the “way of
civilized nations,” but the negative effects of liberalization had to be amelio-
rated.® Yoshiro Shinji of the Ministry Commerce and Industry and Go Seino-
suke of the Tokyo Chamber of Commerce and Industry designed a microeco-

The Ideological Basis of Japanese Technonationalism 41

::OI‘II'IC palliative, “indlfsuial rationalization,” to correct for the excesses of the
1 Icl)(rimng.macr(fecon.om.lc dislocations. In June 1930 the Temporary Bureau for
= ﬂlllstll\'l/]ri:;1 Ratmnahzatmn—forerunner of the Industrial Rationalization Bureau
o fzr thel(s::zn (:f; SCt]omm«;che and Industry (Rinji Sangyd Gori Kyoku) responsi-
one of Japanese industrial policy, the “I i
Control Law” of 1931—-establi i T i
- ished the Indigenization P i i
kusan Shinko Iinkai). This i S i
. : council was the first formal
government eff
g:':::; popglar1 pregerences toward domestic products. The following yea(rmtl:(e)
assed a law, drafted by the council, which desi i :
of domestically produced items f ot ot e
: / proc or priority purchase by Japanese firms “
1}: }?;e}é may be inferior to some extent [tasho no sonshoku aru mono de atte moej‘.]le;
L Srst fu;long the .s1xty-ﬁve designated items were for shipbuilding: steel
. : llpecm ty steel, pipes, tubes. Others included automobiles, aircraft engines
2[l)llyp:llers, a.lrframes, cables, mechanical controllers, batteries—in short. virtu ,
equipment n i i ind 1
kil p ecessary for the operation of a mechanized, industrial
ex}ilﬁoﬁmme'm kiclied off a national kokusanka campaign that included songs
e gthe na‘I(:lon to B.uy_]ap:a'flese,” postage stamps linking modernization to
kum% I;;;;or;{( kImpo];ts 1ndMe1]1, Domestic Production in Showa” [Meiji Ha-
; a Kokusan]), and exhibitions in which hundred i
[ e i d e undreds of firms displayed
y side with imported products. Prime Mini i
by : ster Ham
va};loosft f;llnatllrllce minister Inoue was committing the government to libera?%ruac;:
enﬁrez e natlog to an “urgent duty not to use foreign products.”* Thé
T ampalin to “(Buy) D,omesu.c by All Means” (Zehi Kokusan) was justified
neighbofrgligesaﬂ:iatﬁ Japlan sl trading partners were all pursuing beggar-thy-
. nd fiscal policies to which i
T e ich Japan had to respond by creating
andT}}I?S tl_le. Hamaguchi cabinet would have it both ways. While Hamaguchi
ar_ths minister of commerce and industry, Tawara Magoichi, promoted beg-
gatsu y-nelghb_or microeconomic policies, Finance Minister Inoue and the za%—
e pursued hbe.ral mac.roeconomic policies. After Inoue and several industri-
- were a§sassmatf.:c'1 in 1932 by right-wing extremists, the zasbatsu made
kagyépbezi(if Z:lﬂl the mllatfmsts and retreated to benefit from a reworked shokusan
€asy credit, especially for arms product
2 : . production. But the peace wa
(c)ht:cI;( ufr;:ats]zfé Ta‘ic.ahashl Kor::hklyo, Inoue’s successor, refused to sign a blanli
military, even though his reflation and thei
closely related. He feared rene i i potes, “hadchgertall
: A wed inflation and, as Allen notes, “had cheerf;
. . ? ) ll
il:i(l]iltl;e§ced for four years in a financial policy which made it possible efE(:)rr l';h)e(
ofs}m]?StS tc]: pursue their arx}bitions.” Takahashi, an unreconstructed advocate
. usan kogyo and protectionism, was fiscally aggressive. He used the defense
" get to stimulate economic recovery: the military portion of the general
3 tounfi bu}tlige't rose from .:51 percent in 1931-32 to 47 percent in 1936-37
» alter he insisted on limiting military spending, he was assassinated b};




42  “Rich Nation, Strong Army”

junior army officers in the famous February 26 incident in 1936—ironically,
the same year Keynes published his General Theory.*’

Shokusan kogyo was about far more than fiscal policy. Technology was central
to the Japanese developmental ideology from the very beginning. According to
one historian of science, “the modernization of technology was undertaken to
achieve shokusan kogyo and fukoku kyohei.” Each was connected deeply to an
emerging Japanese technonationalism, often referred to in Japanese as “nation-
building through technological development” (gijutsu rikkoku).”> The Japanese
economy recovered from the depression by mid-1932, in part (but by no means
entirely) through military demand. Thus, Allen seems to overstate the case
when he argues: “In the 1930’s [Japan] directed all her newly found technical
skill to the creation of what she herself called a Fun-senji Keizai [quasi-wartime
economy] ... [and] she rescued herself from the depression. ... Economic
affairs passed under the control of the militarists, and were molded by the
needs of war preparation.”’ But clearly, military production, national security,
and technological development were already very closely linked by this time.
Japan’s technology and security ideology and especially the ideas of fukoku
kyohei and shokusan kogyo evolved with the institutions of the Japanese political
economy—across industrial development, military mobilization, and war; later
we see how it evolved over occupation, and a commercial “economic miracle,”
as well. A Japanese economic historian expresses the connection succinctly: “In
Japan, external forces have been central to national policymaking. The Meiji
government nurtured the initial stage of technological development through a
technology transfer policy. The fukoku kyohei policy of the prewar period guaran-
teed the priority of the military sector. Teaching and learning of Western
technologies were the basics of this policy. In the postwar period, then, it
was the industrial policy administered by MITI that sustained technological
development in Japan.”**

The Three-Note Chord

Japan’s technology and security ideology has evolved to serve the nation across
a diverse set of structural conditions. It has informed and provided justification
" for militarist and commercial strategies alike. Historically, it has comprised
three separate modalities: indigenization, diffusion, and nurturance.

Indigenization

In his elegant intellectual history of Japan, Tetsuo Najita outlines two perva-
sive themes—“bureaucratism” and “self-less human spirit”—that define “an
elemental axis that is basic to understanding modern Japan.” Bureaucratism is
an “underlying ideological consensus” that growth and development should be
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genera’sed internally, and the bureaucratic ideology of modern Japan is a matter
of “national integrity.” Japanese ideology has congealed around the perception
that' national development is a matter of autonomy. National integrity can be
achl.e.ved only through economic power—fikoku.> This fukoku, of course, is
familiar as the first half of the Meiji exhortation fiukok kydhei, It is not limired
to matters of military strategy.

For more than a century, the struggle to be equal with and independent from
the 'West has animated Japanese technology and security thinking, thinking that
posits Japan in a hostile, Hobbesian world in which interdependence inevitably
lea'ds to dependence, and dependence eventually results in domination. In
Reinhard Drifte’s apt phrase, Japanese security thinking is dominated by “a
genuine cult of vulnerability.”*

T.he leading Meiji educator and liberal “enlightenment” thinker, Fukuzawa
Yukichi, renounced his samurai status but was an outspoken advocate of the
government’s program of fukoku kyohei—although he stressed the mercantile
over the militarist elements of national security:

The fact that England has one thousand warships does not mean that she has
one thousand warships only. If there are one thousand warships, there have to
be at least ten thousand merchant ships, which in turn require at least one hundred
thousand navigators; and to create navigators there must be naval science. Only
when there are many professors and many merchants, when laws are in order
and trade prospers, when social conditions are ripe,—when, that is, you have all
the prerequisites for a thousand warships—only then can there be a thousand
?varships. - .. In countries where there is an imbalance in military strength there
Is apt to be no sense of proportion—indiscriminate military expenditures drain
the national treasury and undermine the country.”’

At the core of Fukuzawa’s support for fukoku kyohei was his belief in indepen-
dence and self-respect. In his classic Outline of a Theory of Civilization (Bunmeiron
n0 Gairyaky), Fukuzawa argued that both civilization and wisdom were necessary
to protect the nation. Wisdom, he argued, could be learned from abroad but
was best nurtured at home. From the start, Fukuzawa and other influential
Japanese taught, the advancement of independent knowledge and scientific
competence was as necessary as military power to achieve security. The empha-
sis, frpm the beginning, was the ultimate goal of independence and autonomy—
even if in the short run the cost was dependence.®®

These'beliefs had immediate practical application. Meiji Japan strove to learn
Western industrial practices, particularly military technologies, and to indigenize
with dispatch. Japan’s first national research institutes were established by
MITT’s forerunner, the Ministry of Agriculture and Commerce, to strengthen
Japan by _achieving independence from foreign industrial products. To fortify
Japan against a rapacious West, the indigenous development of strategic indus-
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tries was accorded top priority, and responsibility was given to the Hyobusha,
the Ministry of Military Affairs. In the words of the 1868 Charter Oath of the
Emperor Meiji: “Intellect and learning would be sought throughout the world
in order to establish the foundations of Empire.”*

This process of indigenization is called kokusanka (literally, “national produc-
tionization™) in Japanese. Its progress was certain but unevenly applied. Despite
efforts to nurture a domestic machine tool industry, for example, the Imperial
Navy favored foreign suppliers throughout the Meiji period, but in 1907 the
Navy grew concerned about foreign dependence and, abruptly switching poli-
cies, it gave Japanese firms the blueprints for imported machine tools then
being used in government arsenals. In other areas, such as shipbuilding, every
effort was made to stimulate indigenization, even if the immediate result was
inferior products. Japanese shipyards were forbidden from using imported ship
parts without permission after 1896. That same year, shipbuilders of 700-
1,200-ton ships were given subsidies to offset import duties on steel and iron
materials; in 1899 the government trimmed in half the subsidies of merchant
fleets that used imported ships. The Encouragement of Navigation Law had
its intended effect: sales of domestic ships soon swelled.*

Indigenization was most lethargic in the textile industry. Yoshi Tsurumi
reports that, although the government sponsored engineers to back-engineer
imported looms and develop indigenous models, over 96 percent of all spinning
machines were brought from abroad in 1892. Whereas in textiles technicians
learned to operate and maintain imported equipment until well into the interwar
period, technical training was more extensive in the chemical, mining, and heavy
industrial sectors:

Although the importance of the government as a direct technological source faded
about the time of the outbreak of World War I in 1914, government-owned plants
and laboratories had long served as the training places of engineers, scientists,
and skilled workers who either joined private manufacturing firms or established
their own workshops and plants. In particular, the procurement policies of the
government-owned plants were often designed to aid the private manufacturing
firms to absorb new technologies or upgrade the technologies they already pos-
sessed.

In short, the “unequal treaties” that so stimulated the development of export
industries were also responsible for renewed emphasis on technological develop-
ment and indigenization: “Since it took the Japanese government from 1858
to 1911 to regain its rights to determine import duties, the government’s major
weapons for developing Japanese manufacturing industries were limited to direct
subsidies, legal sanctions to discourage the use of imported parts and machines, and
more important, the building up of the general technological level of the nation."

Today the preference for domestic products or for licenses to produce foreign
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products at home is codified in the “three unwritten principles of kokusanka.”**
In order of priority they are (1) domestic supply; (2) if domestic supply is
not.possible, licenses using domestic manufacture and equipment; and (3)
equipment with application beyond the project for which purchased. In accor-
dance with these principles, in both military and civilian cases, it is not uncom-
mon for each subsequent generation of Japanese product to depend less than
its predecessor on foreign technology. According to one historian of Japanese
technology who has focused on indigenization,

Self-reliance in technology does not mean autarky. . . . [it] refers to the ability to
absorb all needed technologies, and the attainment of this self-reliance is attained
not at a stroke but in stages. ... One reason Japan could successfully absorb
foreign technology in the nineteenth century was because most of the technology
and machinery in those days could be dismantled into separate components, and
these components could be replaced by parts produced locally. ... Although
replacements were often less efficient and poorer in quality, they satisfied national
needs in being less expensive and easier to maintain. The repetition of this process
made it possible to eventually turn old technologies into new ones.*

Some of the most important debates over Japanese industrial policy have
Centelred on how to achieve local control of knowledge. The kokusan ideal has
beeq invoked to motivate researchers and to justify R&D spending in sectors
as diverse as petrochemicals, nuclear power, telecommunications, computers
aircraft, and steelmaking. The contemporary catch phrase is ichigo yunyi m'goi
kokusan (“import the first one, indigenize the second”).* Appeals to “catc,h up
and surpass the West” dating from the Meiji era echoed throughout Japan’s
sub§equent industrial history and are still invoked routinely to justify the indi-
genization of licensed technology. Tanaka Masami, a senior MITI official
refers to indigenization as the “unraveling of knowledge”; he argues that thé
real leaming comes not from instruction manuals or foreign teachers but from
Local machinery operators who are encouraged to improve the equipment:

Knowl'edge alone has no meaning until it has been embodied in machines.”
The objective of such learning is to wean the industry from dependence on
licenses and to design equipment autonomously so that “the recipients can
become competitors of the suppliers of technology in world markets.”* Between
1950 and 1962, nearly 2,000 separate contracts were signed by Japanese firms
for. access to foreign technology—including licenses, tutoring, and overseas
training. By 1960 there was not a single substantial enterprise in any advanced
manufacturing sector not a party to such an agreement; in 1970 nearly 2,000
technology purchases were approved by the Japanese government, and in f990
Japan remained a net importer of technology and more than 8,000 such pur-
chases were approved.” Acquisitions such as the transistor were crucial to
Japanese industries that now dominate world markets. Throughout the rest of
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the twentieth century, Japanese firms have licensed for tens of billions of dollars
foreign technology developed at a cost of hundreds of billions in a rapidly
succeeding effort to achieve autonomy through dependence. As Terutomo
Ozawa notes, this purpose was enshrined in Japan’s postwar Foreign Exchange
and Foreign Trade Control Law; the preamble states: “The purpose of this

Law is to create a sound basis for foreign investment ... by limiting the
introduction of foreign investment to that which will contribute to self-
support.”*’

Appeals for indigenization have been loudest in the defense sector. The
Association to Promote the Patronage of Japanese Products (Kokusan Aiyo
Suishin Kyogikai)—a direct descendent of the movement started in the early
1930s—directed its energies toward home appliances, stationery supplies, and
automobiles in the 1950s and 1960s and shifted toward the indigenization of
defense equipment in the mid-1960s.*® The Defense Production Committee
of Japan’s Federation of Economic Organizations, or Keidanren, has justified
military kokusanka in at least five ways: Japan’s unique policy of “defensive
defense” requires equipment different from that manufactured in Europe and
North America; Japanese military personnel have a “special spirit and body size,”
just as Japan has special “land, water, and seas”; licensing breeds dependence of
the licensor on the licensee, making upgrading difficult; licensors are less
willing to transfer tcchnology to Japan now that Japan’s technological level has
improved; and codevelopment with other nations can succeed only if Japan has
something of its own to offer.*” Note the absence of military rationales for
autonomous development of weapons. Rather, kokusanka avoids foreign depen-
dence generally and specifically improves Japan’s bargaining position to obtain
technologies from abroad.™

Like much else in Japanese politics, and throughout Japanese history, limited
resources and diverse constituencies have generated fractious contests for con-
trol of security policy. The defense and industrial faction that has lobbied for
“pure” or “complete” autonomy (jun kokusanka) has enjoyed only limited suc-
cess. More often than not, advocates of indigenous design and manufacture
of military equipment, especially aircraft, have lost to advocates of licensed
production. In the 1970s and 1980s, the United States transferred more weapons
to Japan than to any other ally except Germany. But these transfers were not sales
of finished products. To the contrary, Japanese defense contractors licensed and
coproduced twenty-nine major U.S. weapons systems, more than any nation
in the world. In 1990, 89 percent of military aircraft procured by the Japan
Defense Agency (JDA) was manufactured in Japan.”' Complete autonomy is
just one (higher-cost and higher-risk) route toward enhancing the domestic
industrial and technology base. Licensing has been a middle road toward the
ideological high ground of technological autonomy.

Takayama Katsuichi, a senior JDA official, puts this choice in its proper,
pragmatic context: “We are not at war right now, so both domestic development
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and_ licensed development are possible, and this is an advantageous situation
It gives. us. the chance to work hard on good projects, to discard the failures.
and while importing when necessary, to operate economically in such a way as’
to support our own research and development.” Like the Meiji policy elite
'wh(.) prf.:ce(.ied them by four generations, Takayama and other proponents of
lndlger;zauon argue that R&D capabilities are a central component of national
power.” Profits and costs should be subordinated to learning and the enhan
ment of domestic technological capabilities. -
The struggle for technological autonomy did not slacken once Japan emerged
;S a technological superpower in the 1980s. To the contrary, industry and gthe
fur(eiaufcracy .frequently use parity with the United States to justify increased
un s for scientific and technological development and for accelerated koku-
sanka.” A group of defense industrialists convened by Keidanren responded
to US de_mands for technology codevelopment by arguing for accelerated
1]I)1d1gemzauon to ensure against a U.S. technology blockade. A former Air Self-
; ef;nse Force general supports U.S.-Japan cooperation in defense technology.
ut he argues that cooperation alone will not suffice: “Japan must think on its’
own about an independent national security strategy in a forward-looking way.”>*
Efforts.to ac.hieve autonomy are central to international cooperation. Cons}i,(.ier
th.e opening lines of the 1991 report “Promoting International Cooperative
Aircraft Development” from the Japanese Machinery Industry Alliance and the

Inter.nauo'naI Aircraft Development Fund; its author, a senior corporate adviser
to Hitachi, echoes Meiji insecurities:

'It goes without saying that, in order to secure a stable rank in international society.
1t 1s essential to more fully utilize our nation’s meager resources and moreover’
to deYelop high-level industrial technologies, leading the world. I’nlorder t(;
do ﬂPS, we must stir up the will for a technological renovation . . . as well
as reinforce and nurture the capability to develop technology autonomously
... In order to overcome the fragility of our resource poverty, it is necessar};
for us to shift our policies of promoting a technology-based nation [gijutsu

- i . .
kkoku! and establish our economic security; this is a major objective that we
must aim at, especially now.*

A survey of Japanese dual-use and related defense production capabilities b
Fhe Mltgbmhi Research Institute in 1987 was blunt about the tactical use o};
International cooperation and the strategic goal of autonomy: “With the excep-
tion of some very advanced high technologies, the commercial base of Ja aneI;e
3e§tromcs materials and vehicles technology is equal to or better thanpin the
Rgg(fi‘ Stat_gs and We:stel.‘n Europe. We anticipate progress in commercial-led
or military application. However, in those areas of high technology where
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In Japanese parlance, the purpose of “international cooperation” is to enhance
Japanese technology, which in turn strengthens the Japanese position in interna-
tional projects. The notion of Japan as a technology-based nation is more
comfortable than that of technonationalism, although gijutsu rikkoku has been
translated both ways. According to one aerospace engineer (who used the
term tekunonashyonarizumu), “The word ‘technonationalism’ cannot be used to
describe Japan. Technonationalism connotes closing down access. This de-
scribes the United States. Japan promotes national security through technologi-
cal improvement. This is not ‘technonationalism’ but ‘technoglobalism.” How
else can we be reliable partners if we do not have first-class technological
capabilities to contribute?”’

But others acknowledge the deep strains of technonationalism in Japanese
thinking about national security. Nakayama points out that the government
invoked the term gijussu rikkoku in the 1980s in response to U.S. tekunonashyonar-
izumu. He argues that gijutsu rikkoku, which translates as “technonationalism,”
carries a nationalistic implication, that of building up Japan’s own creative
technology as a bargaining tool against the hypothetical enemy of U.S. technol-
ogy.>® Inoguchi Takashi, an international relations theorist at Tokyo University,
has identified this aptly as Japan’s “two-track policy”: “One branch of this [two-
track policy] is to depart from the system of dependence on U.S. research for
technological information and to expand its niches on the technological frontiers
autonomously, as far as it can; the other is to strengthen the Japan-U.S. collabo-
rative research system.””” The benefits of autonomously controlling technology
remain as clear as ever in Japanese strategic thinking, in large part because

Japan’s cult of vulnerability has never dissipated. As Arthur Alexander notes, |

“Japanese [defense industrial] behavior has been conditioned by many objec-

tives: a desire for national independence and autarchy, a search for commercial |
technological spin-offs and other commercial advantages, the sales and profit |
goals of individual companies, and a belief that mastering military high technol- |

ogy is the key to modern industrial competence.”®

Diffusion

Autonomy is widely accepted as a legitimate goal of every nation’s security
policy, of course. Equally important is the Japanese commitment to diffuse
technologies as broadly as possible throughout the economy. As a MITT official
acknowledges, “It is widely recognized that since the Second World War a
formula for Japanese success has been the adoption and often improvement of
foreign technologies. ... Most of the R&D effort has been geared to the
adaption, assimilation, and diffusion of foreign technologies.”®' Like much else
in current Japanese thought about technology, this is consistent with Meiji
practice. Institutions develop in ideology’s image. Whereas technologies were
imported by the military and the Ministry of Engineering during the early Meiji
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period, ‘Okubo’s Ministry of Home Affairs emphasized technology nurtured,
developed, and diffused at home. It held full-scale expositions for the promotion
of domestic industry to encourage people to increase productivity in the interest
of the nation. The first such exposition was held in Tokyo in 1877. To encourage
technical development and technology transfer to the private sector, the sponsors
invited contributions and awarded the winners for outstanding work.**
Formal associations of firms have long been key elements in the diffusion of
technology. The first legislation authorizing trade associations (dogyo keumiai)
was promulgated in 1884. The purpose was to stimulate cooperation among
small-scale manufacturers who might generate foreign exchange. By 1925 the
formula was expanded to industry associations (kigys kumiai), and the govern-
ment actively encouraged shared facilities as well as joint purchase and sale
organs. Today, technology is often a quasi-public good distributed through
elaborate networks of producers and public bureaucracies.®’ Participants believe
that proprietary technology can be distinguished from generic information and
that each contributes significantly to Japanese national security. As a conse-
quence, Japan has built an extensive network of “technology highways”—an
infrastructure with at least as many lanes but perhaps fewer roadblocks than
its U.S. counterpart. The lanes are familiar from elsewhere: movement of
personnel within large, highly diversified firms; organizations within firms dedi-
cated to internal transfer of knowledge; interfirm relations, both vertically be-
tween firms at different points on the value-added chain and horizontally among
competitors who agree to identify and share generic, nonproprietary information.
The interdiffusion of civilian and military technology has long characterized
the Japanese technology process. Japan’s first machine tools, although they
proved inferior to foreign products for years, were manufactured in a government
arsenal in 1869, and modern communications were first used by the army to
suppress the Satsuma rebellion. Similarly, as Tsurumi notes, the naval shipyards
were a crucial source of technology: “The shipyards, whether government
owned or privately owed, provided markets as well as necessary manufacturing
technologies for the young Japanese electric and machinery industries. In partic-
ular, the technologies needed to make steam engines and ship boilers were
applied to produce steam engines and boilers for textile plants and mines.” As
Kobayashi Ushisaburd explained in 1922, the basic technologies initially ab-
sorbed for military purposes were crucial in building Japan’s commercial indus-
tries: “While the manufactured articles made as war materials are seldom fit
for general use, the tools and machines that manufacture them may for the
most part be used for making other kinds of articles wanted by the people at
large. . . . One industrial work is apt to cause another of a similar kind, and so
on, and the result was the evolution of all sorts of new industries. But that is
not all. Workmen who had been employed and trained in the military industry
went to work elsewhere in private factories or started little works of their own.”®*
This is not ancient history. Low barriers to the interdiffusion of civilian and
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military technologies profoundly shaped Japan’s postwar development, even if
not always by design. The country’s earliest export successes, such as cameras,
watches, small machinery, and later even automobiles, were developed under
the supervision of former military engineers scattered by order of the Occupation
authorities.” Senior executives of many of Japan’s most successful firms—
including Morita Akio and Ibuka Masaru, the founders of Sony—learned their
first lessons about manufacturing and technology management in the labora-
tories and factories of the Imperial Naval Air Arsenal (Kugisho).

As Chapters Six and Seven show, the direction of technology diffusion from
the military to the commercial economy was not simply reversed in postwar
Japan. Although Japanese technonationalism shifted to a commercial base, mili-
tary technologies and military production continued to matter. Japanese firms
used U.S. military procurement during the Korean War to benefit the entire
economy. This “special procurement” (fokuju) resuscitated moribund industries
by transferring American engine and machinery technologies and introducing
production, quality control, and manufacturing process know-how. Military
demand, and especially technologies first introduced for military production,
actively contributed to Japan’s commercial economy for at least two decades after
the resumption of military production in 1952. Industry repeatedly demanded
increased military production in part because “the diffusion of modern weapons
production raises the technological level of general industry.”* Engineers noted
in surveys that participation in defense R&D “helps raise technological capabili-

ties in other areas” such as systems integration and design.”” As long ago as |

1963, 98 percent of the production equipment employed in the manufacture
of military products was being used for nondefense products as well.”*

Diffusion of knowledge in Japan occurs at several levels, inside and among
firms and between sectors. Within firms it is accomplished through parallel,
undifferentiated efforts affecting both commercial and military technologies.
The major defense contractors are diversified manufacturing conglomerates
that take special pains to establish mechanisms for functional area specialists,
such as materials, design, and control engineers, to share know-how and experi-
ence. Although they rarely transfer engineering personnel across applications,
they actively seek to transfer knowledge accumulated in one area to others
within the firm.*”

The result is a cadre of multifunctional design and manufacturing specialists
who understand their application area comprehensively and are expected to
systematically diffuse their accomplishments company-wide. Though engi- |
neering and technical staff typically do not leave their specific application areas,
they each participate in every program phase from design to production and in
a range of intrafirm mechanisms that transfer their knowledge. Thus quality
control methods derived from production have diffused throughout the machin-
ery industry divisions of Japanese primes; commercial automated manufacturing
processes have rationalized the production of fighter aircraft parts; aerospace
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materials have improved automobile and bus body production. In Japan, defense
production is like any other resource within a firm: something to be II’liIlCd for
technological wisdom.

. Technc?logy also diffuses horizontally, among competitors. Japan’s technolog-
ical cap'ac1ties were fostered by institutions such as research consortia that allow
competitors to achieve a common technical base before they compete in the
{narkeF. Firms cooperate in consortia at every level of the development cycle

including basic research, systems development, and (especially in aircraft) devicé
manufactur%ng. The form and function of these consortia vary, and competition
among participating firms never disappears (and is often extremely vigorous)

Stlll., collaboration is highly valued in Japan but (at least until the 198055
denigrated as collusion in U.S. thinking. Since the 1970s, every government
program designed to support technology development has provided incentives
for even more collaborative research.”

In other “external” and information networks, too, technology is exchanged
traded, or otherwise diffused among competitors. These networks include join'z
ventures, technology exchange agreements, cross-licensing, second sourcing,
proc‘iucuon sharing, and a wide range of informal technology trading and infor-,
mauqn sharing. In the late twentieth century, as in the mid-nineteenth, state-
sancu‘oned industry associations and regional and prefectural manuf;cturer
associations (kumiai) provide opportunities for vendors and subcontractors to
e).(chaflge technological information. Christopher Freeman explains this as the
historical and institutional development of a “national system of innovation”
tl}at s<'3em7s1 to offer advantages over firm-based innovation vis-a-vis technology
diffusion.”’ Because resources are pooled and risks shared, participants in
research consortia may undertake technology strategies more ambitious than if
they were working alone. Rapid diffusion of technologies and the avoidance of
unnecessary duplication mean that resources may be employed more efficiently
Also, collaboration permits Japanese industry to enjoy the advantages of sizc;
and scale _without vitiating competitive pressures. Indeed, by creating a “level
‘ticg(l)m?gogcal playing field,” research consortia may actually increase compe-

n.

An. additional highway connects suppliers and their customers. It extends to
(and 1n.deed defines) the vertical relationships among prime and subcontractors
and facilitates learning both upstream and downstream. Japanese prime contrac-
tors hav.e been the principal conduit to diffuse knowledge gleaned from licensed
productm-n to supplier and vendors. Typically, with each new project subcon-
tracto.rs. dispatch teams of engineers to the primes for several weeks or months
of lrammg to master imported design or manufacturing techniques. The primes
also prfmde technical guidance on equipment purchases such as autoclaves. new
numerically controlled machinery, or specialty composite materials technol(;g,y.73

The;e is also substantial diffusion from the bottom up; indeed, a dominant
trend in Japanese manufacturing is the increased role subcontra::tors play in
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applying technology to foster new products. As the subcontractors diversify or
undertake independent research and development, they often learn techniques
or skills that they spin on to their old lines of work. This knowledge is often
transferred downstream in generic form as the subcontractors design or manu-
facture new products.”

As in the United States, prime defense contractors are directly responsible
for only a fraction of their nominal production. The 1,373 firms the JDA lists
as suppliers are merely the tip of an elaborate network of indigenous producers.”
A 1987 survey by the Mitsubishi Research Institute found that reliance by
primes on their subcontractors for defense production was high and growing.”
The volume of upstream and downstream technology diffusion differs among
companies and industries; downstream transfer may be comparatively rare in
Japanese defense manufacturing, given the heavy influence of licensed produc-
tion. Nevertheless, it is yet another institutional mechanism by which technolo-
gies flow between companies that is consistent with Japan’s technology and
security ideology.

Finally, and perhaps of the greatest consequence, the Japanese technology
ideology and the structure of Japanese industry combine to encourage the
diffusion of technology across industrial sectors. A MITI official connects
intersectoral and vertical diffusion to indigenization: “Local technology capacity
is an important factor at several stages of technology transfer. At the first stage
... local skills are required. ... At the second stage the [local] machinery
industry . . . should supply the necessary equipment. A more important matter
is that the technology thus adapted contributes to [the] elevation of the techno-
logical level of the [economy] as a whole through the diffusion of equipment
to a wide range of [local] industries.””” Japanese practice has capitalized on an
industrial structure and beliefs about technology that treat knowledge as generic
rather than specific to existing industrial sectors. As a result (as we see in the
manufacture of aircraft and arms in Chapters Three and Four), both product
and process technology diffuse within diversified firms and between firms in

different sectors in ways that enhance the productivity of the national economy,
a matter that is, after all, still central to Japanese conceptions of national security.
And so, firms and their competence must be nurtured.

Nurturance

Consistent with the Meiji program, today indigenization and diffusion are
still incomplete without a parallel effort to support the producers that benefit
from these processes. According to one leading aerospace designer, “technology
is about more than know-how. It also includes ‘know-why’ and ‘know-who.’
One must nurture people and relationships as well.” Likewise, a director of
Japan’s Aircraft Technology Association explains that industrial policy is about

¥

The Ideological Basis of Japanese Technonationalism 53

. .
sziif_?’%g technology, not an industry. We are nurturing capabilities, not a

This‘ strategic belief has important tactical manifestations. Japanese thinking
recognizes not only the standard threats to long-term manufacturing capabili-
tles—lr%c.luding market shifts and technological revolutions—but fratricidal
competition among firms that results in bankruptcies and unemployment. In
peoclassical Western economics, “excessive competition” is an oxymoron. But
in t.he Japanese view the social dislocations of excessive competition are great.
This need to manage competition and nurture technological development simul-
ta.neously is ubiquitous across decades of Japanese industrial policy. It is also
w1dely embraced by firms. As the Society of Japanese Aerospace Companies
explains, “In a free economy, each firm undertakes its own research and develop-
ment, giving birth to duplicated investments and unstarted projects. In order
to .avoid the evils associated with R&D by individual firms ... government
action is of utmost importance.””

The Japanese have constructed an elaborate system of protocols—sometimes
tacit, at (_)ther times explicit—to induce domestic firms, even as they compete
to negotiate constantly with their competitors and with bureaucrats to share’
market jurisdiction and control. These protocols can be as simple as legitimacy
afforded to government advisory commissions and as complex as reciprocity
accumu}ated over decades of interaction. They force interests as varied as the
l'flrgest industrial producers, small subcontractors, regional industrial associa-
tions, local and national bureaucrats, and financial institutions to take account
of each other’s needs in shaping the economy. No single interest can ignore
the others in making industrial strategy; no one bureaucracy, multinational firm
or quesﬁc union can significantly disadvantage the others through unilaterai
decisions.® These protocols integrate the institutions and ideology of the Japa-
nese economy.

\ Th{s contrast with American views is stark. U.S. economic bureaucrats have
hlst_oncally been preoccupied with excessive market concentration. Meanwhile
their Japanese counterparts have feared that excessive competition may drivé
prOflucers out of business. Bargaining and negotiation protocols help mediate
busmes§ cycles, differential access to capital, cutthroat regional development
Cf)mpetl_ﬁon, and large-firm market power—which typically generate enormous
dislocations in other countries—so that even sick players can stay in the game
and none can move too far ahead. Small and large producers in Japan sharé
the pain of economic downturns, at least to a greater extent than in the United
States; capital is allocated across the board, to talented niche producers as well
as to brand-name corporations. Exit from the economy is made less attractive
than collaboration that progressively builds the skills of individual firms regions
an.d _the economy as a whole.®' And when exit is unavoidable, as injap’an’s coai
mlI.lmg.dlStl’iCtS in the 1960s, the state and consumers are expected to bear
their fair share. In F ebruary 1992, for instance, the government announced its
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ninth coal rationalization program. Through three decades, Japan’s coal industry
has enjoyed a relatively soft landing and was transformed along the way from
an extractive to a higher value-added processing industry.*”” Domestic firms
thus enjoy considerable long-term stability from which, individually and collec-
tively, they can find ways to exploit what they have learned. Understood in
this fashion, Japanese nurturing strategies—while not perfect by any means—
encompass the public, private, tacit, and explicit bargains that undergird the
economy.

This three-note chord—the pursuit of technological autonomy, diffusion,
and the nurturance of Japanese industry—has long been central to an evolving,
dominant conception of security in Japan. By the 1970s, with the defense debate
still the most divisive issue in domestic Japanese politics, Japanese strategists
undertook to reassure the electorate that Japan could provide for its national
security without resorting to militarism. Their framework, “comprehensive se-
curity,” has proved a durable tool for both domestic and international constitu-
encies.

In April 1979, Prime Minister Ohira Masayoshi requested separate task
forces to study external economic relations, the concept of the Pacific Basin
community, and comprehensive national security. In July 1980, the third task
force, chaired by Inoki Masamichi, submitted its report. Nations, it asserted,
can make three kinds of efforts to achieve security: change the external environ-
ment so that threats recede, achieve self-reliance to cope with threats, and

achieve solidarity with allies to confront or eliminate threats. The military |
assessment report was straightforward: the “absolute and relative” decline of |
the United States vis-a-vis its Japanese and European allies dictates greater |
self-reliance, but Japan’s own self-defense forces do not possess the minimum |

necessary denial strength.

The report was noteworthy because it stipulated formally that military affairs |

was only one part of national security and codified the concept of comprehensive
security.” The concept was designed as an omnibus threat assessment to mobi-
lize a broad consensus on security issues. It addresses Japan’s foreign relations,
its military power, and its vulnerabilities (including energy, food, and natural
disaster). It includes overt military threats as well as economic threats to the
livelihood of Japanese citizens. Comprehensive security recognizes no single
threat as greater than the others (see Table 2.1).

Until the mid-1980s, technology was rarely a central theme in studies of
comprehensive security, although, as Richard Barnett reports, “an underlying
assumption in Japanese thinking about national interest and effectiveness is that
the possession of voluminous, accurate, and usable information is a paramount
strategic asset. ... Japan’s intense attention to potentials of technology ...
confirm(s] commitment to the idea that knowledge is power.”® The July 1980
report referred only in passing to the benefits of military R&D and of spinning-

t
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Table 2.1. Structural outline of national security

Means of protection

Threat Direct Indirect Goal: to protect
Military attack military force arms reduction territory
broken peace collective security ~ appeasement lives
indirect attack diplomacy information regional peace
Economic control development trade lives
blockade stabilize public economic exchange economic activities
welfare
sanctions science/ technology ex- economic freedom
technology change
Sociopolitical  ideological propa- national con- diplomacy national prestige/
ganda sciousness dignity

psychological war level of knowledge cultural exchange
spiritual coercion nationalism international
friendship

political stability
political freedom

Source: Keizai . . . linkai, 1976, p. 41.
Note: This report predates the formal commission and does not use the term “comprehensive
security” per se.

on capabilities from Japan’s advanced electronics and computer technology, but
it did recommend a substantial increase in defense research spending and
in domestic procurement. The Inoki report brought the issue of indigenous
technology nearly back to where it had been before 1976. According to Michael
Green, in the preceding decade “the kokusanka debate had come—if not full
circle—then a good 300 degrees around.”® But many reports since then have
made the argument in greater detail, and indeed the prospect of a technology
blockade has replaced interdiction of energy and food as the central nightmare
of resource planners.” A former Air Self-Defense Force general makes the
link clearly: “In order for Japan to think seriously about its own national security
as a technological nation, we must above all else establish an invisible technology
strategy within our general security strategy.”®” Michael Chinworth likewise
concludes that “the Japanese notion of security makes no distinction between
economic and military considerations, resulting in a situation in which the
importation of military technologies, domestic development of advanced, multi-
purpose technology, domestic development of advanced, multipurpose technol-
ogies, and indigenous production of new weapon systems are just as important
for their economic impact as for their impact on the government’s ability to
ensure territorial integrity against an external threat.”®

Japanese strategic beliefs have converged on a national commitment to indi-
genize technology, to diffuse it throughout the economy, and to nurture firms
that could benefit. These beliefs have been embraced throughout Japan’s mod-
ern history and have informed the development of the institutions of the Japanese
economy, although with varying intensity. Pursued separately and measured in
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conventional economic terms, each note has effects that can be costly and
inefficient. Pursued jointly and understood in ideological context, the three-
note chord has led to industrial strength and national security. Japanese ideology
and practice raise two important questions: (1) Is the Japanese conception of
its technology and security significantly different from that of the United States
or Western Europe? (2) Is this technology and security ideology limited to
defense production, from which it was derived, or is it a set of general beliefs?
I take up these questions in the following two sections.

Is Japan Different?

Ideas about Technology and Autonomy Are Familiar

The components of Japan’s technology and security ideology, and the strate-
gies they inform, are not alien to Western thought and practice. As noted in
Chapter One, many non-Japanese thinkers have put forth ideas that coincide
closely with the Japanese ideology, particularly its emphasis on industrial devel-
opment, self-reliance, and nurturance. Joseph Schumpeter’s claims that tech-
nology is the central component of economic competitiveness and that capitalism
is a relentless process of innovation resonate throughout Japanese economic
practice. So does his claim that the “preservation of capitalism require[s] power-
ful political adjustments and careful management by elite bureaucrats.””
Thomas McCraw notes that Schumpeter’s “attitude toward big business is
echoed in the Japanese way of thinking. . . . Japanese culture has seldom looked
with much fear on big companies . . . [which] have usually been regarded not
as evil monopolies but as national treasures.” Friederich List likewise anticipated
the mercantilist thread in Japanese technology ideology. List’s argument that
a nation’s independence and security depend on the independence and vitality
of its manufacturers is isomorphic to Japan’s relentless acceleration toward
autonomy and its unflagging commitment to nurturance and technology diffu-
sion. Indeed, Okubo was exposed to List’s neomercantilism during his visit to
Germany in the early 1870s, and List’s ideas suffuse Okubo’s 1874 economic
program, Japan’s first formal rejection of laissez-faire principles. List’s works
became widely available in Japan in the 1880s.”

In short, Japanese industrialists, security planners, and policymakers have
been more informed by Schumpeter’s belief in the centrality of technology
and List’s belief in the importance of domestic industrial and technological
capabilities than have their counterparts in America.

To be precise, the embrace of different principles—in particular Smithian
ideas of free trade and comparative advantage—are characteristic more of the
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late twentieth-century United States than of the United States in earlier periods
or of many U.S. allies in the postwar period. U.S. protectionism and industrial
nurturance, a la Alexander Hamilton in the early nineteenth century and (in a
different context) Herbert Hoover a hundred years later, were widely accepted
until the United States assumed its hegemonic role after World War II. And
even then, military production in the United States was treated exceptionally.
Japan is hardly the only late-developing state to nurture strategic industries, or
to rely on foreign technologies to do so.”

Likewise, elements of the Japanese technology ideology are consistent with
postwar European beliefs. Consider this account of Britain by William Walker:
“It was taken for granted that industrial autarchy would be maintained in the
defense area. . .. The norm was national procurement, maintenance of a near
con.lprehensive defense technology base, support for national champions, and
national ownership of the means of production if need be.”* In postwar France
Charles de Gaulle eschewed collaboration with allies to nurture French nau'onai
laboratories and manufacturers. Like Japan, France pursued an apprenticeship
strategy of licensing for learning, designed to wean the French aircraft industry
fr(?m its dependence on U.S. technology. The French motto was reculer pour
mieux sauter: take a step back in order to leap forward.

i Or consider the 1958 words of F ranz Joseph Strauss, soon to become Chris-
tian Democratic defense minister of the Federal Republic of Germany: “The
technical economic position of a country today is largely determined by the
performance of its aeronautics industry and related areas.” Strauss laid out a
Elan parallel to but even more ambitious than Japan’s strategy. He recalls that
We proceeded systematically. Beginning with the maintenance, assembly, and
hcepsed production of American aircraft, we were able to create the necessary
engineering capacities and scientific-technical potential, and ultimately our own
aerospace industry.”” In short, pursuit of autonomy in defense and aircraft
manufacturing is not peculiarly Japanese.

In the postwar United States, however, autonomy and nurturance often
t09k a backseat to alliance geopolitics. Listian principles of mercantilism were
rejected in favor of Ricardian ideas about comparative advantage and free trade.
The orthodoxy of neoclassical economics served American power. During the
pold War, moreover, U.S. policy nurtured the industrial and technological
fnfrastructure of allies as well as of domestic producers. “Offsets”—production
in allied nations in return for deployment of U.S. troops and military systems—
provided extensive foreign access to U.S. design and production for military
and aerospace uses.” One unintended consequence was increased dependence
by U.S. prime contractors on components manufactured abroad. Defense De-
partment “Buy American” support often ends at the prime contractor, the final
assembler of (often foreign) components. Several government studies show
that foreign dependence increases farther down the supply chain. American
manufactured alternatives could substitute for some of these components and
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subassemblies, but in many cases U.S. program managers report that it would
take five years to develop replacements.” Sometimes these dependencies are
driven by price, Japanese dual-use technologies, for example, can be significantly
less expensive than U.S. technologies developed entirely for military markets.

The Japanese, by contrast, employ different criteria. According to a Mitsubishi
aerospace plant manager,

It is easier to control a Japanese firm than a U.S. one. They are more flexible
about design changes, deliveries, cost, and so forth. We have a natural preference
for Japanese suppliers. . . . [Our “make or buy” decision] includes a concern for
what our customer wants, and the Defense Agency usually wants to nurture the
capabilities of other Japanese firms. If we try to do too much on our own, the
Defense Agency will ask us, “What are you doing to your younger brother?” We
have been in this business a long time, and we know it is our responsibility to
spread the work around.*®

As we see in more detail in later chapters, Japanese belief in the (often uneco-
nomical and inefficient) primacy of national producers is indeed different from
U.S. practice, and its evolution certainly was abetted by Japan’s propitious
alliance with the U.S. hegemon. In Japan, national wealth now precedes military
power, whereas in the United States military power was pursued as if it could
be sustained independent of national wealth. It was as if Cold War American
strategists, with no larger power to protect them, had reversed Japan’s develop-
mental ideas and promoted “strong army, rich nation” just when the Japanese
were abandoning military technonationalism in favor of commercial devel-
opment.

Technology Diffusion Is Familiar Too

The relationship between civilian and military economic activity is rarely
linear, and the interdiffusion of civilian and military technologies is hardly
peculiar to Japan.” Most accounts stress the ease and rapidity with which
product, process, and organizational technologies spread. William McNeill,
speaking of sixteenth-century Europe, reports that “whenever anything new
really worked, it spread court to court, shop to shop, and camp to camp with
extraordinary rapidity.” Such relationships obtained even earlier; consider gun
design and manufacture. The earliest drawings date from 1326 in Europe and
1332 in China, suggesting a common origin. The origin could have as easily
been civilian as military, since explosives were first used for ceremonial and
commercial purposes, and the first recorded gunsmiths were bellmakers. Mili-
tary explosives, in turn, were the vanguard of the modern chemical industry.”
But in the Middle Ages the interdiffusion cycle could be measured in centuries,
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flt the eve of the Industrial Revolution in human generations, and today scarcely
in years.

Historians also stress the importance of military end use as a stimulus to
technological innovation. The spoked wheel and the precision manufacture
of a friction-reducing hub and axle were invented for the armed chariot (in
Mesopotamia, in 1800 B.c.). The same is true for the wooden pulley blocks
designed for the British Navy that would later stimulate development of the
machine tool industry, as well as for the common ship designs of merchant and
military fleets in recent centuries. Military mapmaking significantly advanced
cartography, but hardly in isolation from civilian application.”

Military applications profoundly affected the development of civilian products,
but there is no clear evidence that military products uniformly or even routinely
originated from military enterprise. There is no reason to believe that military
products were inherently more performance-oriented, thereby elevating the
sophistication of military over civilian products. Indeed, major technological
innovations in the form of new products have for centuries been as likely to
derive from civilian as from military activities.

Like the products they enhanced, process technologies often originated in
civilian designs as well. For example, breech-loading artillery pieces were devel-
oped in the 1850s (too late for the Crimean War) when Henry Armstrong, a
Newcastle hydraulic equipment manufacturer, rightly observed that military
manufacturing processes were inferior to civil engineering standards. He took
it upon himself to do better, and did. Likewise, Henry Cort’s revolutionary
“puddling” process for iron smelting, which permitted contamination-free ex-
trusion, rapidly became the state of the art for cannon manufacture throughout
Europe after the 1780s, but it was not first developed for the military. Much
was. Napoleon I offered a prize for a practical method of preserving field rations,
and the winner, Nicholas Appert, is credited with spawning the canning industry.
Likewise, Henry Bessemer’s converter technology was developed in 1857 in
response to a challenge from Napoleon III for a cheaper, stronger steel. Besse-
mer’s process, first employed for artillery pieces of his own design, thereupon
transformed both commercial and military products.'®

Similarly, interchangeable standardized parts originated in the system named
for French general Jean-Baptiste de Gribeauval, who in 1765 introduced the
idea for small arms manufacture in French arsenals. By 1798, when Eli Whitney
received a War Department contract for machined interchangeable parts, stan-
dardization was already on the verge of wide diffusion to civilian manufactur-
ing.'” The first industrial machine tool, the boring machine, was invented in
1734 by a Swiss engineer, Jean Moritz, who had been hired by the French to
make cannon barrels lighter, more accurate, and more uniform. His machine
was later adopted by John Wilkinson in Great Britain.

The cross-national interdiffusion of military and civilian process technologies
was already under way well before the French Revolution. It was carried further
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when, in the 1850s, British Parliament dispatched a group to study the “Ameri-
can system” of manufactures that originated in the arsenals of New England,
where mechanized production technologies diffused to sewing machines, bicy-
cles, typewriters, and ultimately automobiles.'” In short, systematic spin-off in
metallurgical, mechanical, and chemical process technologies seems a recent
development in the history of technology. In fact, it may be merely one part of
a longer process of institutional change and interdiffusion—the result of a
shifting institutional locus of research. It may not have been systematic by policy
design.'” Let us therefore turn briefly to the development of the institutions
of economy and technology, institutions that enhance or retard this interdiffu-
sion, as a way to place the Japanese story in comparative context.

Even the Institutions Are Similar

The comparative historical evidence suggests several major transformations
in the institutional locus of arms production and in their technological contribu-
tion to the general economy. Moreover, Japanese and Western transformations
are similar in many important respects. Each is accompanied by shifts in the
ways governments thought about the relationship of technology to national
security. The first transformation was from artisanal to mass production of
armaments. As arms were produced in factories, new skills were created and
diffused, new demand was generated, and new flows of credit and tax revenues
enhanced the general economy. “War and the heavy costs of waging it acceler-
ated the entire process [of wealth creation]. . . . Indigent and underemployed
men do not buy cannon and other expensive industrial products. But by putting
indigent thousands into the army and navy and then supplying them with the
tools of their new trade, effective demand was displaced from articles of personal
consumption towards items useful to big organizations—armies and navies in
the first place, but factories, railroads, and other such enterprises in times to
come.”'*

Not until the eighteenth century were armaments routinely manufactured in
factory settings, in large batches, using machined and standardized parts. Mod-
ern production methods did not, however, settle the matter of state versus
private ownership. State-owned and -operated military production had been
undertaken in twelfth-century Venice; by the sixteenth century, the dukes of
Lorraine had established the first integrated arsenal at Nancy, where they
housed hundreds of artisans and the furnaces, forges, foundries, mills, and
shops that served them.'”

Alexander Hamilton was wary of relying on private entrepreneurs for the
production of weapons: “There appears to be an improvidence in leaving these
essential implements of national defence to the casual speculations of individual
adventure. . .. As a general rule, manufactories on the immediate account of
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government are to be avoided; but this seems to be one of the few exceptions
which that rule admits.”'%

Still, by the late nineteenth century government arsenals had lost their techno-
logical edge to innovative private entrepreneurs, individuals who (it is ironic to
note) were often trained in national military academies.”” Samuel Huntington
reports that, before the Civil War, West Point made greater contributions to civil
engineering than to military tactics, and its graduates were more distinguished in
civilian than in military pursuits: “West Point produced more railroad presidents
than generals.”'* In fact, the initial effort to establish a professional peacetime
military came from Hamilton during the presidency of George Washington.
Hamilton lobbied vigorously for a military university and, although Congress
rejected his proposals as “too advanced for public opinion,” they ultimately
were accepted.'” West Point became the first engineering school in the nation,
a school serving both military and civilian employers.

In any event, private manufacturers were now supplying better arms more
cheaply than even the most advanced government arsenals in Europe. Such
entrepreneurs as Krupp, Vickers, and Armstrong shifted the institutional locus
of arms manufacture through their willingness to take risks and to “revolutionize
armaments simply by bringing military technology to the level of civil engi-
neering.”''” Walter MacDougall playfully notes the irony of this transformation:
“. .. technocracy turned the state into the role of the venture capitalist and the
private firm into the performer of the public service!”"! Despite efforts to
save them, government arsenals became less innovative and less able to attract
treasury support for capital investment. The state of the art in arms manufacture
was securely in the private sector by the turn of the twentieth century.'”> More-
over, the gap widened not only between government arsenals and private arms
factories but between arms and civilian manufacturers as well. Although the
Crimean War (1854-1856) had provided British and French inventors and civil
engineers with an unprecedented range of opportunities for spin-on, “by the
1880’s, military engineering had begun to forge ahead of civil engineering,
reversing the relationship of thirty years before.”""* By 1900 the research budgets
at major British arms manufacturing firms were 6—12 percent of net profits,
significantly higher than at civilian manufacturing firms.

These shifts invited the next major institutional transformation in the produc-
tion of weapons—the emergence of an intimate and sophisticated military-
industrial complex.'"* First, in late nineteenth-century Europe, military procure-
ment began to dwarf most private enterprise in both scale and scope. As a
result, it became ever more central to the development of technology and to
the economic activity of industrial states. Second, military procurement revealed
itself as a highly politicized process inviting collusion between public officials
and private entrepreneurs. In practice, collusive entrepreneurs recreated the
noncompetitive environment in which state arsenals had enjoyed monopoly
power. And third, the transition to private arms manufacture marked a transition




62  “Rich Nation, Strong Army”

to a global arms trade. Prussia and Russia grew dependent on Krupp, as France
and Britain tried unsuccessfully to maintain a state monopoly.'”* This monopoly
was broken by the 1880s, and thereafter the integration of the global arms
market accelerated technological diffusion.

This development stimulated what seemed to be a later stage in the evolving
relationship between the civilian and military economies: the state intervened
directly in support of weapons research and development. Government funding
of military R&D, comparatively modest before the turn of the century, reached
record levels once governments began to guarantee procurement routinely.

At this point, writes McNeill, “tactical and strategic planning began to shape
warships instead of the other way around.” By 1887, private firms accounted
for half of all European arms production. But invention became ever more
dependent on political direction. There is ample evidence that capitalists
throughout Europe encouraged workers to demand more arms production, for
“no parliament could long resist pressures from unemployed voters, backed up
by entrepreneurs eager for government contracts.”'*®

It seemed that military planners had finally achieved an optimum institutional
setting for the development and procurement of weapons systems. They had
navigated between the Scylla of democracy (by accommodating workers’ de-
mands for jobs) and the Charybdis of efficiency (by acknowledging that private
entrepreneurs could be more innovative and flexible than state arsenals). Since
antiquity armies had been eager users of any technological advantage; by the
turn of the twentieth century, it seemed, they could have access to and could
determine the nature of military technology in a systematic and economically
efficient manner. To further this arrangement, in World War I scientists were
commissioned into the armed forces, and by World War II civilians were manag-
ing science for the military.""”

As we see in Chapter Three, Japanese arms production followed this same
general course of institutional development. Arsenals first established by feudal
lords were taken over by the shogunate in the early nineteenth century and
then transferred to the control of the young Meiji state as it assumed the
commanding heights of the industrializing Japanese economy. By the 1880s,
entrepreneurs were eager (and finally judged competent) to receive the state’s
largesse; the success of textile exports notwithstanding, privately owned defense
plants were soon the most technologically sophisticated manufacturers in Japan.

Incredibly, in the United States, the research and development budget of
the Department of Agriculture remained larger than that of the military agencies
as late as 1940. At that time virtually all federal R&D was still being done in
federal laboratories by civil servants. Soon, however, three-quarters of all federal
research was being undertaken in the private sector, usually at government
direction. Nathan Rosenberg nicely captures the general relationship between
the civilian and the military economies as it evolved between 1900 and 1980:
“While the federal government now plays a larger overall role in the financial

The Ideological Basis of Japanese Technonationalism 63

support of R&D activities than it did before World War II, the actual perfor-
mance of R&D has been predominantly in the hands of private institutions.”''®
Of course, private ownership did not guarantee that technology developed for
military use would find civilian applications. In fact, U.S. private institutions
seemed no better suited than government arsenals to facilitate the interdiffusion
of technology. The successful application of dual-use technology requires more
than private ownership. It requires a strategic commitment to the diffusion of
innovation, and it requires an institutional, as well as ideological, infrastructure
to nurture it.

Nurturing by Design and by Externality

It is indisputable that the U.S. federal government, and the Department of
Defense in particular, has been a signal influence in nurturing the development
of U.S. technological capabilities. In the chemical industry, for example, wartime
demands for substitute materials stimulated enormous investments. There were
some cases, as with DuPont in 1940, in which the federal government directly
paid firms to build new capacity, and others in which the government stimulated
the diffusion of new polymer technology by establishing cooperative research
projects. John Kenly Smith reports that “during the war the U.S. government
removed the obstacles to technological change. . .. If this had occurred in
peacetime it would have been an enormously successful application of industrial
policy of the type Japan has been using to build up key domestic industries in
the postwar era.”’”® More recently, as Maryellen Kelley and Todd Watkins
have discovered, most defense contractors are simultaneously engaged in civilian
markets, and, compared to plants that are not suppliers to the DOD, U.S.
defense plants are more modern, more efficient, more productive, and more
creative in human resource management and in collaboration with other firms.
Kelley and Watkins conclude that defense production during the Cold War
had widespread positive effects for the general economy, suggesting that Cold
War defense production gave birth in the United States to “defense industrial
keiretsu.”'*” But we ought not conceive of U.S. practice as fully consistent with
!:he technology and security ideology that characterizes Japanese beliefs and
informs Japanese practices. We can isolate and explore the differences by
briefly reviewing two cases in which similarities seem greatest: aerospace and
microelectronics.

Aerospace. Nowhere has the U.S. government nurtured industry more exten-
sively than in aircraft and defense products. The U.S. aircraft industry has
been more research-intensive than any other industrial sector in the United
States except electronics, and well into the 1980s nearly three-quarters of U.S.
aircraft R&D was federally funded. Aerospace has been the largest beneficiary
of military R&D spending in the postwar period: the U.S. aerospace industry
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never had to pay more than one-quarter of its R&D expenses and in most years
paid less than one-fifth.'”!

Indeed, government support began almost as soon as the aircraft was invented.
The first federal program for aircraft research, the National Advisory Committee
on Aeronautics (NACA), began to support the design of military and civilian
aircraft in 1915, and the development and sale of military aircraft was the single
most important U.S. government policy affecting the competitiveness of the
commercial aircraft industry. Military procurement helped boost production
runs; it lowered capital costs by underwriting production equipment; military
programs created whole generations of aerospace engineers. The NACA pro-
gram to pool research results and promote extensive cross-licensing was the
most “Japanese” of all U.S. aerospace policy, in part because it was administered
for the government by the industry association and in part because it was a
determined effort to nurture and diffuse technology. After NACA became
NASA, costs would be pooled through joint use of wind tunnels at NASA
research and test facilities (worth an estimated $10 billion in 1991) in the design
and testing of every commercial aircraft built in the United States.'” Some of
the most successful commercial aircraft products were spun off from military
systems, and the effects may have been even greater at the components level.
Some examples:

« The Boeing 707 and KC-135 were developed from a common prototype and shared
20 percent of tooling costs.

« The core of GE’s largest commercial engine was originally developed for the C-5
military transport, and the core of its medium-sized commercial engine was originally
developed for the B-1 bomber.

« McDonnell Douglas sold sixty DC-10s to the DOD as air-refueling tankers to keep
production lines open.

o The Boeing 747 design team first worked together on the C-5A program competition.

« Loan guarantees to Douglas in the 1960s and Lockheed in the 1970s ensured that
the companies would remain players in the aerospace business.'”

Before we conclude that U.S. practice is just like Japan’s, only more success-
ful, several observations are in order. With some exceptions, postwar U.S.
policy has been of incidental benefit to the commercial aerospace industry. U.S.
dominance of the global commercial aerospace market was an externality of 2
military and space effort that generated enormous indirect benefits. As Theo-
dore Moran and David Mowery conclude, American public support for the
civil aerospace industry was indirect and unplanned. Neither NASA nor the
Defense Department, which had done so much to nurture U.S. industry, was
mandated to link benefits to the maintenance of a full spectrum of technological
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and industrial capabilities. To the contrary, as George Eads and Richard Nelson
note, the federal government has always stopped short of providing funds
for the development of commercial products. Although the government was
generous in providing infrastructure for the aircraft industry in the 1920s and
19:305, in the 1940s Congress refused to appropriate funds for the construction
o.f Jet transport prototypes, despite a widespread concern that American compa-
nies would lose ground to the British.'?*

One must therefore measure the benefits to industry against the opportunity
.costs..Thr(')l.Jghout the Cold War the DOD aggressively promoted basic research
In universities, and by the 1980s its Manufacturing Technology (ManTech)
Program was the largest technology diffusion programin the federal government.
“Yet, the Office of Technology Assessment of the U.S. Congress concludes that

the defense business has generated benefits for and imposed extra costs on
firms also involved in commercial work. These benefits have been far less than
they could have been if promoting commercial competitiveness had been a
major policy goal.”'* This contrasts to postwar Japanese experience, where the
nurturance of domestic manufacturers has not distinguished commercial from
military CI.ld use. While the Japanese sought to facilitate technology “diffusion,”
the Americans worried about its “proliferation.” A large portion of the DO]’D
aerospace budget was spent on prime contracting firms that had no significant
cqmmercial activities and whose manufacturing practices were not concerned
with designing for manufacturability. Consequently, although there was consid-
er?!)le dual-use production at the supplier level, the distance between the
mﬂgary and commercial economy seems to have widened in the United States
as 1t was narrowing in Japan.

Two final observations are relevant to the difference between the United
States .and Japan. NASA programs generated research freely available in the
open literature. Like the research of American universities that believe they
can best serve the national interest by remaining open in the international
marketplace of ideas, NASA reports have circulated to the benefit of domestic
firms and their foreign competitors.’® And, as if to underline differences be-
tween U.S. and Japanese ideologies, the NACA joint research initiative that most
resembled Japanese practice was canceled in 1975 by the Justice Department as
a violation of U.S. antitrust law.

Micro.electronia. Congress and the federal government have been aware of
the decline in spin-off externalities and of the desirability of nurturing domestic
manufa.c'turers in new ways. In the face of foreign—particularly Japanese—
competition in the 1970s and 1980s, the DOD began to experiment with
methods of sustaining a domestic technology base. Some of its initiatives—
such as support for SEMATECH and other consortia through the Defense Ad-
vanced Projects Research Agency for dual-use technologies—resemble Japa-
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nese modalities, but DOD programs have had to face the intransigence of
American ideas about technology and security in the Cold War context. Microe-
lectronics provides an example.'”

It became clear to the Department of Defense in the late 1970s that U.S.
industry was rapidly losing the capability to produce the components and subsys-
tems on which U.S. military systems and national preparedness depended.
Aware of an increasing reliance on Japanese integrated circuits, the DOD
determined that Japanese research consortia, like the Very Large Scale Inte-
grated Circuit (VLSI) Project, were a key to solving the problem. U.S. chip
design and manufacturing was still highly innovative, but most firms were
merchant houses without direct links to final applications of their products.
The DOD reasoned that advances in microelectronics circuitry are better stimu-
lated by users than by designers and producers, because they have a clear
understanding of the performance requirements of the whole system. The
challenge was to bring suppliers and integrators together in such a way that
the capabilities of each would enhance the other, thereby benefiting the DOD.

In 1979 the DOD initiated the Very High Speed Integrated Circuit Project
(vesIC), the largest single microelectronics program ever undertaken by this
department. After several months of consultation, negotiation, and exhortation,
nine contractors were selected for “Phase Zero” studies. Five of the nine were
teams of systems integrators and components manufacturers. The remaining
four were firms that did both. Firms fully expected that any technological gains
made in this program could be used in the commercial market; indeed, the
DOD directly promised commercial payoff. As a result, participants integrated
the VHSIC project into their mainstream commercial activities.'”®

Six winners—four teams and two solo entrants—moved into Phase One.
The DOD provided specifications for military systems that would use VHSIC
chips, but it purposely did not specify a preferred process technology. As a
result, the six entrants investigated a wide range of technologies. Some, such
as IBM, focused on developing a single chip; others, such as the TRW/. Motorola
team, sought to develop a family of chips. The DOD encouraged this design
and development competition, but it also encouraged the sharing of information.
A central data base was established for all VHSIC reports, and at semiannual
meetings the participating contractors reported their progress and problems.
In addition, the DOD sponsored three-day workshops nationwide for nonparti-
cipants, to diffuse the VHsIC technology. Some twenty-five different firms, from
merchant semiconductor houses to systems integrators, shared more than $1
billion in VHSIC support and technology.

There was only one cloud on the horizon: classification. Participating firms
invested about $300 million of their own funds in the hope of reaping commercial
benefit. Several potential participants, including Intel, refused to join, concerned
that the military program would divert scarce resources from more profitable
use and that the Defense Department would restrict the application of results.
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.Th? concern proved well founded. Defense, fearing that premature commercial-
ization would .allow Soviet duplication of the advances made in the program
i}?zzﬁggd the integrated circuits and the process innovations that helped creatt;
In many aspects of the program the DOD seemed perfectly in tune with the
Japanese ideology: there seems nothing immutable about U.S. practices or
value.s. Indeed, until the very end, when the department classified visiC technol-
0gy, 1t seemed that the federal government would be able to change the institu-
tions and ideology of American technology. But ultimately the problem in
microelectronics was not unlike that in aerospace. In neither case could private
firms use.the same research to develop products for both the military and the
commercial marketplace. In both cases firms were forced by government concern
with secrecy and classification to segregate their activities. In both cases, con-
cludes Anpa Slomovic, “the interests of the contractors and the interests ,of the
DoD are in conflict: while the DoD wants to restrict commercial applications
and to dlssel'n%'nate the technology within the defense contractor base, the
program participants want to use VHSIC technology in commercial applica;ions
i.ind to restrict their rivals’ access to the technology.” The result of this (largel
irreconcilable) difference was enormous opportunity cost and spin-away. 5 Sy
producers were left grumbling that the real winner would be Japanese corilpe.ti-.
tors, Whos§ investments in integrated circuits were unencumbered by govern-
ment restrictions. They had no alternative but to construct an elaborate parallel
system of microelectronics R&D—“supported with massive documentation”—
to avoid DOD restrictions on their commercial products.'*°
The military and commercial microelectronics markets have evolved differ-

ently. Slomovic provides an elegant summary of the differences, many of which
resonate with structural differences in aerospace markets:'*" ’

Commercial Military

Short product lifetime Long product lifetime
Volume production Batch production
Standarflized products Customized products
Emphasis on cost Empbhasis on performance
Market price Regulated price

'I.nasmuch as the commercial market has become nearly as demanding as the
military market, components designed for one easily meet the requirements of
the other. Thus, although dual-use production is found throughout the U.S.
and Japanese economies—especially among components manufacturers—road-
blocks of the sort thrown up by the U.S. Defense Department are unthinkable

in Japan, where the technology highway is designed t imi
but access as well. g SR i
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Can We Make the General Case?

I have now identified resonances between Japanese technology ideology and
Western, particularly U.S., practice. We have seen, in the process, how the
evolving institutions of military production in the United States, and leadership
of an anti-Soviet alliance, made the adoption of that ideology problematic during
the Cold War. The question remains, however, whether the Japanese technology
highway—and the beliefs that enable it—is a specific or a more general phenom-
enon. This chapter ends with an attempt to answer the question.

Every industrial nation defines its national security to include the capability
to produce weapons of its own design. All nations feel more secure when their
defense industrial base can produce equipment autonomously. It is unexcep-
tional that Japan, or any nation, should pursue autonomy to reduce its vulnerabil-
ity. It is less clear, however, that every industrial nation has combined a concern
for national security and technological independence in a set of coherent beliefs
which, taken together, form an ideology guiding (or at least justifying) decisions
about general industrial structure, technology transfer, and economic growth.
Some nations, like the United States during the Cold War, place power alongside
wealth in calculating national security. The former Soviet Union went much
farther in tipping the balance toward guns over butter. Japan moved in the
other direction: “rich nation” finally achieved precedence over “strong army.”
It is beyond the scope of this study to demonstrate in detail the ubiquity of
the Japanese technology and security ideology across each industrial sector.
Nonetheless, it is necessary to show that the Japanese ideology goes beyond
the arms and aircraft industries. I therefore review evidence from two sectors,
computers and steel, each central to Japanese postwar economic development.

Computers

The computer industry first received public attention in a MITI advisory
commission report in December 1956, which became the foundation of the Basic
Law for the Promotion of the Electronics Industry (Denshinhd) promulgated in
June 1957."* The new law established both the MITI-supervised Council on
the Electronics Industry and the Electronics Industry Section (Denshi Kogyo
Ka) in MITT’s Heavy Industry Bureau in August 1957. This section, working
closely with the Electronics Industry Association of Japan, became the general
headquarters for the postwar development of the Japanese electronics/informa-
tion industry. The Denshinha set as its first specific policy goal the indigenization
of electronics technologies. The law sought to reduce royalty payments for
licensed technologies and to foster collaboration among domestic firms.

The development of the Japanese computer industry attests to the power of
interfirm research collaboration and business-government cooperation. In an
industry in which technological frontiers are pushed back with astonishing
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;‘sg;l:;;y,}{apag s producers have moved from laggard to vanguard. Cooperation
. Scto anA dgelopme_:nt ha}s playc_ed an integral part in this technological
s o “rér. h.sd en-Ichi Imai e).(plalns, the industry was both targeted and
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uter makers. These investment isi
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m;]:cpl)lartlﬁse manuf:af:mfers sFart.ed out far behind. Not only have they had to
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za:l((i)rl: vﬂllrtualllly every MITI-sponsor'ed venture since the nﬁd-lgggsﬁ.)zm“;}f;t
oy e’ffo I:ct)sf t ave bezn _the only partlcipar}ts in these ventures. Prior to the
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€at away at IBM’s technological advantage. At the beginning of the FONTAC
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Table 2.2. Japanese consortium responses to IBM

Japanese product

IBM product Japanese response

1962 Computer Basic Technology
Research Assoc. (FONTAC)

1964 360 series
1965 FACOM 230-50

1966 Super High-Performance Com- ~ NEAC 2200, TOSBAC 5000
puter Project

1967 HITAC 8000, FACOM 230-60

1968

1970 370 series

1971 370VS series

1972 New Series Project

1973 370/VS en-

chanced
1974 M series, ACOS series

1975 COSMO serioes
1976 ERA in VSLI

1977 303X series
1978 M-200, ACOS-900

1979 M130F-160F, M140H-160H,
ACOS 250

Source: Wakasugi, 1987, p. 24; Anchordoguy, 1980.
Note: The dates of model introductions are somewhat deceptive because there can be as much
as three years between new product announcements and the beginning of volume production.

Project, the Japanese had nothing to compete with what for IBM was an aging
model, the 1401 series. Three years later, FONTAC had helped the Japanese
match the 1401 series, but IBM had already moved to a new generation of
products. The Super High-Performance Computer consortium lifted Japanese
industry into the same product generation as IBM, although just barely. IBM
introduced the 370 series shortly after Japanese competitors for the 360 hit the
market. By the end of the New Series Project, however, IBM’s lead had been
narrowed to two or maybe three years, and protectionism was becoming less
necessary for Japanese sales. With the VLSI microelectronics consortium, Japan
forged ahead in semiconductors. The consortia of the 1980s and 1990s were
designed to push back technological frontiers rather than to match results
achieved elsewhere.

Consortia have been important, but other tools have had significant effects:
government subsidies, depreciation allowances, foreign licenses, protectionism,
and demand-side programs to promote the use of domestic machines.' For
example, the Japan Electronics Computer Company was established by MITI
to purchase hardware from equipment manufacturers and to rent it at cost—
as much as 40 percent below IBM’s price—to domestic users. In its first
two decades, the company purchased over $7 billion of Japanese computer
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equipment, thereby nurturing both the manufacturers, who enjoyed stable mar-
kejts from which they could develop economies of scale, and the users, who
gained access to advanced information and computing capabilities at a disc’ount.
'In the 1960s Japan Electronics accounted for two-thirds of all computer rentals
in Japan, and Japanese government subsidies and tax breaks accounted for
nearly half the industry’s capital investment. These proportions increased in
ﬂ'{e ear.ly 1970s and finally receded as the industry became fully competitive.
Licensing agreements signed in the early 1960s by American firms wishing to
sell or produce in Japan helped start the industry. MITI refused to permit IBM
and Texas Instruments to establish wholly owned subsidiaries in Japan unless
they agreed to license their technologies to Japanese firms.'*® In the early 1970s
Japan’s computer makers again received a shot in the arm from AmericaI;
prodqcers, this time in the form of technology needed to make IBM-compatible
mach}nes, provided at low cost by computer manufacturers in difficulty or about
to exit the industry (GE, RCA, Amdahl, Honeywell). In the 1980s having
rf:ached the technological forefront—a euphemism for successful ind’igeniza-
t?on—Japanese business and government readapted consortia and other institu-
tional tools to meet new challenges.

.It is important to note that any depiction of a monolithic MITTI-industry
alliance to battle the foreign menace is overdrawn. MITI and NTT (Nippon
Telegraph and Telephone), until the latter’s privatization in 1985, were the
two government agencies most responsible for nurturing the computer industry.
Their relationship was both cooperative and competitive. They shared a common
goal a'nd a common set of enemies (the tight-fisted Ministry of Finance and
American lobbyists demanding open Japanese markets). They tended to sponsor
C(_)mplementary rather than duplicate research. Yet the relationship was not
without conflict. The distinction between research to develop prototypes and
_research for commercial purposes, their working division of labor, has led to
important turf battles. MITI’s celebrated VLSI project, for example, was tar-
geted not only at IBM but at NTT, the latter having establisheci a VLSI
consortium a year earlier. MITI tried to absorb NTT’s VLSI consortium into
its own, but NTT refused to go along.'”’

Anf)ther source of conflict is the fact that NT'T’s family of telecommunications
suppliers is not identical to MITD’s clientele. Oki Electric was barred from the
V!..SI consortium but later gained access to VLSI technology through its work
Wltl} NTT."™ Fujitsu also used NTT to circumvent MITTL. During the New
Series Project, Fujitsu sought to cut a deal with Amdahl, an American company
foun.ded by the IBM engineer who had designed the 360 series. Amdahl was
seeking to make a machine compatible with the 370 series but desperately
qeeded additional capital. Fujitsu saw a golden opportunity to gain access to
vital technology, but MITI refused to fund the Amdahl venture because it
wanted Japanese firms to develop indigenous technology, and Fujitsu was the
only firm at the time with “pure national technology.” Fujitsu signed the deal
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nonetheless and invested some $54 million in Amdahl from 1972 to 1976
because NTT agreed to purchase Fujitsu machines that used Amdahl’s tech-
nology.

Conflicts and double-dealing are by no means confined to the public sector.
Fujitsu’s relationship with its ostensible partner at the time, Hitachi, was replete
with dirty tricks. One Fujitsu executive described the relationship with Hitachi
in terms that were far more honest than the relationship itself: “While above
the desk we were shaking hands, below it we were kicking. . . . with one hand
we were shaking hands and with the other hand hitting each other.”"*® Conflict
has been at least as widespread on the private as on the public side. Depiction of
a monolithic Japanese computer industry overlooks these tensions and therefore
understates the difficulties and limitations of research collaboration. Nonethe-
less, it is abundantly clear that the Japanese computer industry was affected
profoundly by strategic choices made by business leaders and bureaucrats, often
in close consultation and always in terms of a common technology and security

ideology.

Steel

The Japanese steel industry has always been the object of public nurture,
and its health has always been identified with Japanese national security. Modern
Japanese steelmaking took its first tentative step in Saga, when the han govern-
ment built the first reverberating furnace in 1850 to forge cannon. The technol-
ogy was, however, preindustrial, relying on charcoal, water wheels, and poor-
quality Japanese pigiron. Four years later, the Satsuma daimyo ordered construc-
tion of Japan’s first modern blast furnace, which, like the Saga reverberator,
was based on a Dutch design. In 1874 the Meiji government built the Kamaishi
Ironworks on the site of the coal mines in Iwate using imported equipment and
instructors. Despite a variety of technical problems, one historian of technology
claims that “the iron produced at Kamaishi was equal to the world’s best-

quality iron, manufactured by Krupp in Germany, and it was usable for military
purposes.”'*

This seems a bit overstated, for by the late 1880s imported iron and steel still
accounted for four-fifths of consumption in Japan. Concerned about excessive
dependence on imports, the Navy installed a five-ton open hearth furnace at
the Yokosuka arsenal in 1890 and assigned its engineers to redesign the Ka-
maishi mill. In the mid-1890s, confronted with a steel shortage during the Sino-
Japanese War because the great powers denied Japan weapons, the government
accelerated its advance toward self-sufficiency in steel."*' In 1897 it built the
Yawata steel mill (today’s Nippon Steel, the world’s largest integrated
steelmaker). The largest mill in Asia, with a capacity of 60,000 tons, Yawata
was still less than 1 percent the size of U.S. Steel. The Yawata works—Japan’s
first Bessemer furnace—was built in Kyushu by the government and managed
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of steel and coal as the critical bottleneck impeding recovery of the domestic
economy. There was not enough coal production to feed the mills, and not
enough steel production to modernize the mines, so the board targeted both
through the use of preferential import exchange rates and funds from the
Reconstruction Finance Bank.'"” The government reintroduced wartime price
controls, and the reconstruction bank subsidized the difference between produc-
tion costs and sales prices.'**

After a year of negotiations among MITI bureaucrats and representatives of
the coal and steel industries, and after the breakup of Nippon Steel by Occupa-
tion order, the government announced its “Outline of the Policy for the Rational-
ization of the Iron and Steel Industry and the Coal Mining Industry” on 24
June 1950, the day before the outbreak of the Korean War. The combination
of targeted industrial policy and increased special procurement by the U.S.
military boosted the fortunes of Japanese steel producers. Other legislation
aimed at making Japan self-sufficient in steel: the Foreign Investment Law of
1950, the revision of the Special Taxation Measures Law in 1951, and the
Law for Acceleration of Rationalization of Enterprises in 1952. The Foreign
Investment Law carefully guided foreign banks toward loans while discouraging
direct foreign investment. In addition, public financial institutions, such as the
Japan Development Bank, provided low-rate loans and occasionally guaranteed
the loans of private financial institutions.

A Japanese economic bureaucracy and heavy industry that believed in man-
aged markets and limited competition often referred to nurturance as “rational-
ization.” Three major rationalizations of the steel industry were undertaken
between 1951 and 1965. Each was directed at increasing production and at
licensing foreign technology. By the 1970s, Japan was exporting not only the
world’s lowest-cost steel but production equipment as well.'”

The First Rationalization Plan (1951-1955) focused on modernizing the
rolling mills of existing firms, even as ambitious firms such as Kawasaki Steel
struck out on their own, against MITT’s wishes. Both hot and cold mill technolo-
gies were licensed and diffused with government support from the newly formed
Japan Development Bank and from city banks that followed the new bank’s
lead.™ During this plan period, imported machinery accounted for some 60-
70 percent of the total machinery purchased by the Japanese steel industry.
The burden of these purchases was eased by tax measures that allowed the
firms to depreciate the equipment rapidly (nearly half within five years) and by
an exemption of designated equipment from import duties. MITI was deter-
mined to provide domestically the materials needed by higher value-added
industries such as automobiles. Ira Magaziner and Thomas Hout report that

about one-fourth of all capital investment originated through exemptions, and
up to two-thirds was derived from debt provided overwhelmingly by government
financial institutions. Moreover, the government countenanced price fixing by
the largest firms to encourage investment in new capacity.'”' Capacity doubled.
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' The Second Rationalization Plan (1956~1960), drawn up by the industry
ltsellf, nu@red the export C(')mpetitiveness of the Japanese iron and steel indus-
lfl(’)yr. ﬂ:ee;ltalled several vanefles of officially sanctioned cartels, organized by and
i argeslt(i produc?rs. Novsf the_main goal was to follow the lead of indepen-
gk ﬂ:vats}:: Steel in t!"lC direction of integrated mills and reliance on iron
= T than scrap, which was a less efficient and more unstable feed stock.
€ seco.nd'plal? supported the acquisition of even more foreign technolo
again .for indigenization. Integrated seaside mills were built for easy access to rzglz;
lrlr(l)a:’enals and to export mar.kets. Once again, capacity doubled. Most important
: hever, was the introduction of basic oxygen furnace (BOF, or LD converter)’
ec nology.. The BOF, a low-scrap, low-energy, and low-cost steelmakin ro-
;{ess, was invented apd first commercialized by two Austrian firms ingll‘;SZ
ﬁressteizzix.ersd from Nlpp.on Kokan (NKK), one of the top three steelmakers;
te‘:hnOlolzeb its attractiveness to Jflpanese producers. After learning of the
o gly Yy scanning the professional journals, NKK moved vigorously in
. Mlcense the BOF technology from Alpine Steel (Oesterreichiesh—
: p ontaggesellschaft). Yafwata was also interested and sought a similar
icense from the second Austrian firm. At this point MITI intervened. The
Iﬁnlnlllllsstttgflziirranget(}i1 for NKK to be the single licensee and for other Japanese
B o ;:tensgo_ e techn(?logy th.rough NKK in what is called “bloc introduc-
A :u : nyi)—a single wmc.iow for the introduction of technology. To
a0 e technology, MITI es.tabhshed an “LD committee” of representatives
I private stfzelmakers to supervise the licensing, to share technological informa-
tion about its adaptation, and to divide royalty fees to Alpine."> Under this
z;ratmgeglent, Japanese steelmakers enjoyed equal access to BOF at half the
this to U.S. firms. Part.ly as a result, Japanese firms were the first to introduce
s a(.iva!nced steelmaking technology (Table 2.3).
A supllarly cooperative diffusion of licensed know-how obtained in the case
of continuous casting, another key steelmaking technology. Sumitomo Metals
E((::(e]::lre(;i the know-how from the Swiss Concast A.G,, and the technology was
; sed to the .otherjapanese manufacturers. Former Kawasaki Steel president
wamura Yoshio reflects on the traditional ability of Japanese steelmakers to
cooperate: “T.he J.apanese iron and steel industry community has been good at
mutual C(?ordmatlon. [Through our industry associations we] ... open our
tecjilnnologms and km? -how. In short, it is competition within cooperation.”'*®
tariff(s?:r tlfl:lement in the strategy was protection. Until the late 1960s, the
“ ol gl red oréh steel z.ero—rated the import of iron ore and scrap, whereas
=~ and other finished products incurred a 15 percent nominal duty."*
2 ps : t;e m];chl'nes continued to be exempted from import taxes under 1951
toi] a:: on. urmg.the Second Plan, tax exemptions were 15 percent of the
‘ 0Sts of: the @poned machines and 10 percent of the total costs of
p anF and €quipment investment. Domestic manufacturers were enticed through
public policy to accept local steel. Manipulation of capacity and prices conn'nugd
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Table 2.3. Comparative adoption rate of BOF
technology (percentage of total capacity)

USA. Japan EEC.
1960 34 11.9 1.6
1965 17.4 55.0 19.4
1970 48.1 79.1 429
1975 61.6 82.5 63.3

Source: Yonekura, 1989, p. 58. By permission of the
author.

through MITI-sanctioned cartels and advisory commissions, with the full coop-
eration of the industry association.
The Third Rationalization Plan (1961-1965) was essentially a compilation
of the expansion plans of individual steelmakers, carefully negotiated before
submission to MITL By 1965 Japanese steelmakers had surpassed West Ger-
man and British production levels, and by 1970 Japan was third only to the
United States and the Soviet Union in steel production. The industry itself
was eager for new legislation, proposed first by Nagano Shigeo, president of
Fuji Steel, that would further consolidate the firms. Nagano sought consolidation
into just two major corporations, a move opposed by the Fair Trade Commission;
MITI and the industry supported the reconsolidation of Yawata and Fuji into
New Nippon Steel. Contrary to what one might expect from domestic competi-
tors facing the creation of the world’s largest firm with the support of their own
government, the other firms “supported the merger [because] they were tired
of cut-throat competition and wanted the new firm to assume strong price
leadership.”"** The world’s largest competitor would be a buffer against “fierce
competition”: the notion makes sense only in the context of the Japanese security
and technology ideology. The New Nippon Steel (Shin Nittetsu) was established
in 1970, and MITI continued to provide low-interest loans, rapid depreciation
allowances, and support for price and capacity cartels. It also continued to
supervise and encourage the diffusion of new technology.
Much of the credit for this success goes to the determination of entrepreneurs.
As Seiichird Yonekura notes, “No matter how well-conceived the government’s
plans might have been, it was private firms that carried them out. It was not
the government but private firms that invested tremendous sums of money into
systematic innovations and achieved clear productivity and quality gains. . ..
is possible that overemphasizing the role of the government may lead to overlook-
ing the true essence of the steel industry’s development.”"** No matter how
true, no matter how often repeated, the observation begs an important question.
Why are Japanese entrepreneurs flexible vis-3-vis the introduction of new tech-
nology? What distinguishes their success from failures in Europe and North
America, much less the late Soviet Union?

It 3
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me(r)lii ?Ilzssvlvliﬁle.s 11'1dvallues and beliefs, and their effect on institutional develop-
e believe,d 1rihl te(t)h 0gy- alap_au.lese steelmakers3 like entrepreneurs in other
respon;ibility . a ::lllr ecisions had a public consequence; they had a
e more than maximize profits for their shareholders. Likewise,
. e t1 a ll;esponmblhty to do more than maximize low prices for consumers.
! f;ShL; ;,t rsltlh zziid‘zﬂ;-?f gigea:i:iﬁzt.pglicies wh;ctl;; though not economical
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: :&a;nese 1dleas in this sector, and more generally: “For the United States
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B sh;,:u-ed - gluldg?ce or even corporate prescience may be less important
3 - let that the nation is served by enhancing the industrial technol-
gy and production base, and that enhancement can be collaborative.

steIeI]l ;}::ise brief historical accounts of two of modern Japan’s basic industries
i acgmpt;ters, we.have secs:lrsl8 mixtures of the three elements of Japan’s’
oo nd tec nolog:y 1deology. Autonomy, diffusion, and nurturance are
Cqu1t(?us in the public and private strategies of Japanese industry.
Fore(;;lcllﬁf,eomer examples: in the case of petrochemicals, MITI used the
e Wers@c;nt gaw to pos'tpo.ne t!me licensing of foreign technology until
Pen-ochemic;le J_udge .ready to mdlgem.ze, according to a senior MITI official.
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e and e m;:lrturlng.o.f local technological capacity” through joint
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- 1 ‘1‘1;1Ion was the mdlge.mzat}on of production equipment. Again,
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e, egpqses were replaced by domestically manufactured ones
g b1nt1ro ucing the technology . .. [because] domestic machines do
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of Nissan. During that year, the first formal budgets for space development
were made available by the Ministry of Education, and in 1958 the Japan
Defense Agency approved its first rocketry budget. By 1960, MITT had its share,
and in June 1961 Keidanren—the Federation of Economic Organizations—had
initiated space promotion activities.

From the very beginning, two formal—and oft-repeated—rules guided the
development of space. The first was that space be used only for peaceful
purposes. The second was that the Japanese space effort be guided by the goal
of autonomy (kokusan). The first was constantly challenged by industry. In 1968,
for instance, the Japan Ordnance Association declared that “it is necessary
to promote scientific utilization of space in order to modernize our national
defense.”'s! This view was never openly embraced by the government, although
the nation’s missile budget exceeds its space budget and the firms that build
missiles for the Japan Defense Agency build rockets for the “peaceful utilization
of space” on the same shop floors.

The second is openly embraced at every turn. An official of the National Space

Development Agency of Japan has written: “Our space programs have been devel-
oped by digesting and applying the technologies imported from the United States,
and we have recorded considerable performance. However, based on these ad-
vances, [from here on] we have to overcome the technological dependence and
build the space programs with our own technologies. This is the way we shall
become a technological nation.”*® The space industry has been nurtured by gov-
ernment policy since the 1950s and sustained the goal of autonomy. Once their
tutelage was no longer needed, U.S. engineers brought to Japan to teach rocketry
under license contracts were dismissed justas the foreign technical advisers (oyatoi
gaikokujin) of the Meiji era had been.'® MITI encouraged the formation of an
industry consortium, the Rocket Systems Corporation—led by Mitsubishi Heavy
Industries—in 1990 to act as a demand-side bulk purchaser of rockets, like the
Japan Electronics Computer Corporation described earlier. The National Space
Development Agency supervises and supports a separate consortium, and the
Ministry of Posts and Telecommunications subsidizes insurance for satellite man-
ufacturers and users. The same firms that pioneered Japan’s shipbuilding, electri-
cal equipment, and machinery industries through technology licensing and indi-
genization in the prewar period—Mitsubishi, Toshiba, NEC, Nissan, Nakajima,
and so on—are pioneering commercial uses of space and military uses of jet pro-
pulsion. William Wray asks “whether Japan’s rise as a participant in space ventures
will occur through international cooperation or through the autonomous route of
domestic production (kokusan).”'* Butif the account I have givenis generalizable
and can serve asa guide, the polarities of autonomy and international collaboration
offer a false dichotomy. Both are central to the technonational ideas that have
informed the strategic choices of public and private leaders throughout Japan’s
modern history. Both are embodied in the institutions and the protocols of the
Japanese economy.

CHAPTER THREE

Military Technonationalism and

Arms Production in Imperial Japan

g 'Military technonationalism, with its national commitment to the
mdlgfamzauon, nurturance, and diffusion of know-how, was central to the Japa-
nese industrial revolution. It was stimulated by persistent global arms races and
has informed both the public and the private institutions of the Japanese econ-
omy. In this chapter I explore the early relationship of Japan’s technology
ideology to its military production by tracing the development of the modern

;;l'ms industry in Imperial Japan, from the Edo period to the end of the Pacific
ar.

Arms and the Edo Court

Long before the establishment of the Tokugawa shogunate in 1600, Japanese
swords and armor were already the finest in the world. Armorers and S\’;vordmak-
ers were respected for their artistic skills as well as for their products. Saint
Francis Xavier remarked in 1552 that the Japanese “prize and honor all that
has to do Iwith war, and there is nothing of which they are so proud as of
weapons.” Although arms production remained artisanal well into the Toku-
gawa (Edo) period (1600-1868), an active export business had emerged long
before. According to Noel Perrin, “For two hundred years [Japan] had been
the world’s leading exporter of arms. The whole Far East used Japanese equip-
l('fjlﬁ;t; I:IOIH?EZ, admittedly an exceptional year, 67,000 swords were shipped to

Firearms were introduced in the mid-sixteenth century by either Dutch or
Portuguese merchants. The 3.5-foot muzzle loader they left behind on Kyushu,

~n
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- Notes to Chapter One

1. The epigraph is from The Quotation Dictionary, ed. Robin Hyman (New York:
~ Macmillan, 1962), p- 122. In addition, note the statements of Paul Joseph Goebbels,
- 17 January 1936, in Berlin: International Thesaurus of Quotations, ed. Rhoda Thomas
Tripp (New York: Thomas Crowell, 1970).
2. Mutianus, see Oxford English Dictionary, s. v. Money. Bacon, see Braudel, 1973,
p. 840, as cited in Kapstein, 1989. Colbert cited in Earle, 1986, p. 217. Kaldor, 1981.

3. Gansler, 1988a. For an official justification of why U.S. forces “must be provided
- with technologically superior equipment,” see the Report of the Secretary of Defense
- Frank C. Carlucci to Congress on the Amended 1988/89 Biennial Budget submitted
. February 18, 1988. Washington, D.C.: U.S. Government Printing Office.
- 4 McNeill (1982) speaks of “the industrialization of war.” Consider that three F-
16 fighters carried as much ordnance in the 1980s as did an entire squadron of B-17s
 during World War II.

5. Najita, 1980, p. 6.

6. I acknowledge that such counterfactual claims are notoriously difficult to sustain,
- and there is little reliable research on the ideological basis of U.S. technology policy.
- See Hall, 1989, on the political power of Keynesian ideas, and Hart, forthcoming, for
 one historical treatment of the roads not taken.

7. Histories of modern economic theory rarely mention military production. See, for
- eample, the surveys in Gide and Rist, 1948; Schumpeter, 1954; Barber, 1981; and
- Niehans, 1990.

8. Friedman, 1980.

9. Smith, 1937, pp. 668-69, 315.

10. List was uncomfortable with the label “mercantilist,” for he intended national
fegulation of trade to be a temporary measure. See Hirst, 1965, p. 123. Also note
 that “national economists” like List and Alexander Hamilton departed from classical
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mercantilism by stressing the self-sufficiency in arms manufacture as much as self-
sufficiency in commercial production. Moravcsik, 1992, p. 29.

11. The first quotation is cited in McCormick and Bissell, 1984, p. 19; the second
is from List’s National System, cited in Earle, 1986, p. 218.

12. Quotations from Hirst, 1965, p. 127; List, 1922, p. 117. It is both interesting
and characteristic of List that he would modify this criticism of Smith by suggesting
that productive and unproductive labor vary less by the function than by the nation. In
Spain, he argued, lawyers, priests, and even scientists are unproductive; musicians “serve
only to make idleness to the idler more agreeable.” In the United States, by contrast,
these are each productive occupations. See List’s Letter Five in Qutlines of the American
Political Economy (1827), reprinted in Hirst, 1965, pp. 208-9. Earle (1986, p. 244n) argues
that List consistently misrepresented Adam Smith’s views and “hopelessly confused
Smithianismus—which was what anybody said Smith had said—with Smith’s own ideas.”
The young List was an adherent of free trade. Only later did he develop his views on
tariff as a “nursery.” See Hirst, 1965, p. xvii.

13. In Letter One of Outlines of the American Political Economy, reprinted in Hirst,
1965, p. 154.

14. In Letter One of Qutlines of the American Political Economy, reprinted in Hirst,
1965, p. 155.

15. See Viner, 1948.

16. Quotations from Letter One of Qutlines of the American Political Economy, reprinted
in Hirst, 1965, pp. 162—-64, and from Letter Seven, reprinted in Hirst, 1965, p. 220.

17. From List’s National System, cited in Earle, 1986, p. 249.

18. Marx, 1906, p. 70. This is not to suggest that he agreed with List. In his biography
of Marx, McClellan reports that Engels and Marx agreed to prepare a critique of List
and the national economists but failed to get around to the task (1973, p. 139).

19. Marx, 1969, pp. 300-301.

20. Engels, 1935, pp. 189-96.

21. Luxemburg, 1968, pp. 454, 465-67.

22. See Plotnik, 1937.

23. Mumford, 1934, p. 90.

24. Sombart embraced much of the Marxist method, embroidering its materialism
considerably. Of Marx he opined: “As bluntly as I decline his Weltanschauung, . .. s0
unreservedly do I admire him as a theoretician and historian of capitalism” (cited in
Plotnik, 1937, p. 21). Engels reportedly appreciated Sombart’s separation of Marx the
theorist from Marx the political activist. He wrote: “It is the first time that a German
University professor has achieved the feat of seeing in Marx’s writings, by and large,
what Marx actually said, and that such a one declares that criticisms of Marx’s system
cannot be conceived as a refutation—"let political polemicists bother with that’—but as
a continuation and further development” (cited in Plotnik, 1937, p. 33).

25. For a detailed account of Sombart’s view, see Roland, 1985, and Smith, 1985.

Plotnik (1937) reviews Sombart’s life and economic theory. Krieg und Kapitalismus was
not translated into English, hence I rely on these secondary sources.

26. Weber, 1950, p. 309. Note above how McNeill (1982) disputes this.

27. Weber, 1950, pp. 309, 307-8.

28. Mumford (1934) and McNeill (1982) echo Weber. For Mumford, the army is a
model for a disciplined and hierarchical division of labor based on established roles and
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 functional organizations. McNeill likewise speaks repeatedly of the development in
~ seventeenth-century Europe of a military-commercial complex in which the bureaucrati-
- zation of the military spun off to foster norms of obedience and efficiency, in turn

facilitating the generation of wealth. In particular, he focuses on ways the drilling of

. troops created social bonds and a sense of the larger community and nation. Once

soldiers were willing to obey (indeed, to die) for unseen superiors, there existed “a new

“‘ Leviathan . . . certainly one of the major achievements of the seventeenth century, as
- remarkable in its way as the birth of modern science” (p. 133).

29. Later in this chapter, see the way “military Keynesianism” (a macroeconomic

. concept) and spin-off (a microeconomic concept) have been conflated.

30. Keynes, 1940, pp. 157-58.
31. McNeill (1982, pp. 262-70) notes how Gladstone, concerned about Britain’s

- declining naval power and elected on a platform of assistance to the unemployed, tried
- to “kill two birds with one stone”: in the face of the 1884 depression, he embarked on

aprogram of naval buildup to enhance Britain’s sea power and to put dock workers in
the yards. Kahler (1988) makes the point that the impact of military Keynesianism on
national economic performance is apt to be very different for a developing economy

~ (such as Japan in the 1930s) than on a mature, even hegemonic one (the United States
- inthe 1970s). Note, however, how Schumpeter criticized Keynes’s “propensity to apply
- theory directly to policy, ‘the habit of piling a heavy load upon a tenuous groundwork’”

(McCraw, 1991, p. 338).

32. Kahler (1988, p. 423) calls this “Keynes in uniform.”

33. Tirman, 1984, p. 6.

34. Albrecht, 1988, pp. 38-39.

35. Gaddis, 1982, p. 94.

36. Kaldor (1981, p. 62) cites documents developed by groups such as the Aircraft
Industry Association and the National Planning Association which long before the Korean
War mobilization supported military production to stimulate the demobilizing economy.

37. Casagrande, 1992, p. 121.

38. Hall, 1989, p. 5.

39. Cited in McCraw, 1991, pp. 388-89. McCraw properly points out that this
foreshadowed the industrial policy debate in the United States in the 1980s and under-
lines the difference between policymaking in the United States and Japan. See Swedberg,
1991, for an excellent biography of Schumpeter.

40. Schumpeter, 1950, pp. 83, 86. Schumpeter much preferred analysis of the real
world of oligopolies and imperfect information, of development punctuated by business
cycles and technological innovations.

41. Schumpeter, 1950, pp. 84-85.

42. See Swedberg, 1991, p. 78, and Chapter Two of this book for more on this
point. Ozawa (1974) was one of the first economists to characterize Japanese development
in Schumpeterian terms.

43. Given that Schumpeter was himselfa “fervent nationalist,” this may be redundant.
See Swedberg, 1991, p. 65.

44. Dosi, 1982; Dosi et al., 1988; Dosi et al., 1989; and Freeman, 1987, inform this
section. See too the excellent discussion by Mowery and Rosenberg (1979) regarding
the naive and confused literature on “demand pull” versus “technology push.”

45. Dosi, 1982, pp. 152, 148; Freeman, 1987.
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46. See Freeman, 1987, for a complete comparison of the major paradigmatic trans-
formations.

47. Dosi, 1982, p. 155. . . ]

48. The best syntheses of this literature include Gilpin, 1981; Posen, 1984,.1?,var';%e8 ;
lista, 1988; Hopf, 1991; Levy, 1984; Van Evera, 1984; Quester, 1977; Jervis, 1973
Steinbruner and Carter, 1975; Allison and Morris, 1975.

49. Sidney Verba in Pye and Verba, 1965.

50. Gourevitch, 1986, p. 63.

51. Berger, 1991. .

52. Gourevitch, 1986, pp. 233-34.

53. Sabel, 1991; Hobsbawm and Ranger, 1983. I am gratefu‘l‘ to my ?olleagueSf
Hayward Alker, Peter Perdue, and Barry Posen for the concept of “the political use 0
history.”

54. For a similar formulation in the case of Japan, see Gluck, 1985.

55. Kaldor, 1990, pp. 212, 192. ' i _

56. See Schnee, 1978, for an analytically crisp differentiation among the vefnou;f
purported benefits of spin-off. See Alic et al., 1992, for another treatment of spin-0
as a paradigm. i : :

571.) Nef (1950, p. 176) does not use the word spin-off”; .empha51s added. ol

58. In their 1990 study of the Japanese space program, Morino and Kodama conclu g
that “spin-off effects are more in fundamental design procedures, development manlage”
ment, and improvement of an engineer’s potential rather than in the products themselves
: 7 . .y . . .

° 59). Kurth, 1990, p. 21. As we see in Chapter Two, military Schur.npetena'ln?sm mﬂ;]e
United States was unintended and unidirectional, whereas in Japan it was bidirectional

60. Albrecht, 1988, p. 40. . |

61. See the essays in Smith, 1985, for numerous contemporary and hl‘StOI?CZil exam
ples. The entire Smith volume proceeds from the premise thz?.t. technolog]c:‘il 1nn0val:1(;z
in the industrial economies originated in (spun off from) military enterprise. See

i and Berlincourt, 1989, p. 7. In addition, see the ma}gaz.ine S?‘_":oﬂi ]
EEEEZ&ZL;?E%SA’S Office of Commercial Programs Techn(’)logy Uti!lzauogstsz);l‘i 1;
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Stripes” with NASA-engineered side grooves that were de§1gned to reduce. drag. v
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Etzioni (1971) labeled “extravagant.” NASA was a}lded in making these claims -
producing its glossy magazine by a New York public relations firm (Wall Street Jo " ]
12 September 1962). See Alic et al., 1992, chap. 3, for an excellent (and app}ll'opl'lhoW !
critical) review of the claims made by NASA and the DOD Cowan, 1990, s ows :
inferior light water reactor technology dominated the civilian nuclear power program |

because of the head start provided by military R&D.

62. During the Vietnam War and well into the Reaganyears, U.S. research universities

received considerable portions of their sponsored research support from the DOD. In

1989, this support accounted for 17 percent of MIT’s on-campus research and nearly i

60 percent of total MIT research.

63. Chandler, 1977. It is interesting that List anticipated the influence of rail syit‘elll’: ;
by nearly a century and linked it to national security. Earle (1986, p. 254) calls Lis
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discussion of the influence of railways on the balance of military power “the single
greatest contribution that List made to modern strategy.” Fuller (1945, p. 114) places
List’s ideas about railroads and warfare in a broader context. Sometimes these institutions
are designed, post hoc, to squeeze technology from the military and to diffuse it to the
civilian sector. Virtually every European and U.S. government science-based agency has
felt it necessary (undoubtedly to justify their budgets) to create an office to spin off their
research. See Udis, 1978, for a partial list.

64. Gansler, 1989, p. 92.

65. Kelley and Watkins, 1992.

66. Smith, 1985; McNeill, 1982; Nef, 1950; and Trebilcock, 1969.
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78. Berlincourt, 1989, p. 6.
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84. There is also the moral disjuncture between production for destruction and




348 Notes to Pages 22-25

production for creation which commonly appears in theological and lit:r?r{l work :;neg
in social commentary. The socially retrograde role of “death r'nerchant.s' is drama .
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93. Berlincourt, 1989, p. 5.
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more on how Takahashi’s view of shokusan kogyo was linked to protectionism and on
his view of the military, see Mitani, 1980. On the February 26 incident, see Chapter
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38. Fukuzawa, 1973, chaps. 4, 5, 10; see also Kamitani, 1988.
39. Lockwood, 1955, p. 9. Another of the five Articles of the Charter Oath states

that “the whole body of the community, high and low, shall unite in efforts for economic
development.” See Idditti, 1940, p. 94.
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60. Alexander, 1993, p. 1.

1991, p. 112. ‘

g; gzrr:rliz’ssion onpthe History of Science and Technology Policy, 1991, p. 22. See
31523?552': nlil;rnlngzzgd McKeown, 1988, for more on the hj‘story qf trade and Eldustry
associations in Japan. See Samuels, 1987, for a look at their role in energy policy.

64. Tsurumi, 1978, p. 44; Kobayashi, 1922, p. 166.

. 160. .
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more resistant to these practices, favoring craft p}'oducnon well 'mto the 1(1i e
Revolution. For more on the controversy concerning whether Eli Whltne)i o s
credit for introducing interchangeable parts, see Gordon, 1988; Landes, ;

; also Fuller, 1945. .
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Notes to Pages 60-61 355

105. Nef, 1950, chap. 4.

106. From Hamilton’s “Report on Manufactures,” quoted in Earle, 1986, p. 235.

107. Van Creveld (1989, pp- 144-45) notes that the most literate groups in fifteenth-
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142. For more on how public policy companies served the private sector, rather than
displacing it as in Europe, see Samuels, 1987.
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1. Quoted in Perrin, 1979, p. 8. See Sakakibara, 1962, and Robinson, 1961, for
more on the traditional art and manufacture of Japanese swords.

2. Perrin, 1979, p. 10.

3. Kobayashi, 1922, pp. 5-6.

4. This claim is by Perrin (1979, p. 4). Kobayashi (1922, pp. 6-7) suggests that guns
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the Bushido code.

5. Perrin tells this story eloquently. He compares the Teppd Bugyd of 1607 to the
gun control bureaucracy of Henry IV in France at about the same time (1979, p. 58).

6. For a summary of Sawada’s argument, see “Meiji no Gijutsu Ratsu wa Teppd”
(Guns were the roots of Meiji technology), Nikon Keizai Shimbun, 1 July 1991, and in
the short museum guide to his collection: Shibunkaku Bijutsukan, 1991.
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8. Its manufacture, like the production of seagoing vessels, had been banned by an
isolationist shogunate for nearly 250 years. Yamazaki, 1961, p. 20. E

9. Satsuma’s success with military industrialization inspired its native son Okubo
Toshimichi, who as Meiji home minister would initiate the shokusan kogyo program.
As Brown (1962, p. 186) observed, “The Satsuma experience . . . demonstrated that
government control of the investment process could lead to rapid economic development.
In turn, economic development was the source of military strength.”

10. Fukasaku, 1988, indicates ten wooden copies; Blumenthal, 1976, indicates sixteen.
See also Kobayashi, 1922, p. 16.

11. Cornwall, 1970, p. 38; Blumenthal, 1976, p. 133. It is more than a historical
footnote that the Nagasaki yard, where the hull of the Chiyoda-gata was laid, is today
the largest yard of Mitsubishi Heavy Industries, Japan’s leading defense contractor, and
that the engine was manufactured at the Ishikawajima factory, today Japan’s largest
engine manufacturer.

12. Fukasaku, 1988, p. 50.

13. Kobayashi, 1922, p. 28. Engineer quoted in Yamazaki, 1961, p. 20.

14. In Dower, 1975, pp. 232-33.

15. Koyama, 1972, p. 56.

16. Yamazaki, 1961, p. 17, provides a full list of the government arsenals.
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