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this book represents a journey that began at the end of 2002, aft er a series 
of rather animated breakfasts at the Hotel Okura in Tokyo. Aft er well over fi ve 
years of research and writing, this journey has taught us as much about the 
state of Japan’s space politics, policy, and technology as about what their com-
bination may mean for Japan’s security directions. This book surprised us in 
many ways, the most important of which is that it was not the one we started 
out to write. As industry analysts, we began very modestly with a focus on the 
major pillars of Japan’s space technology— space launch vehicles, satellites 
and spacecraft , and emerging technological niches— as well as the set of pub-
lic and especially private actors who make them.

In connecting the dots for this book, we learned that, as in other countries, 
space technology in Japan did not proceed in a vacuum. The more we studied 
the sector’s twists and turns, the more we learned to place Japan’s space tech-
nology in its proper evolutionary context— that is, in the fl ow of technical and 
paradigmatic changes worldwide, as well as the currents of po liti cal and social 
changes in Japan. Early on, we came to the joint conclusion that the entire 
tenor of Japan’s space program was shift ing from what we could best describe 
as the market- to- the- military. By this we mean that it is no longer commercial 
but national security paradigms that are ever more critical in driving Japan’s 
space policy forward.

Of course, only the excellence of Japan’s civil space program could have 
brought Japan to consider making such a shift . We are not unmindful of the 
many criticisms that have been levied against Japan’s civilian space program— 
some of which are well deserved— but there is also much there with which to 
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be impressed. No matter what the criticisms, we are certainly impressed: with 
the sheer ingenuity of its engineers, with the stunning technological progress 
on a dime and with few huge disasters, with the subtle ways in which the legal 
and institutional structure was stretched to fi t the technological realities, and 
also with the dogged per sis tence with which its leaders stressed autonomous 
and in de pen dent access to space at every turn.

Because not everybody shares our enthusiasm for the minutiae of Japan’s 
space technology and policy, we also worked to make this a book of wider in-
terest to space analysts, academics, policymakers, Japan and Asia specialists, 
technology experts, corporations, and businesses. The book is aimed specifi -
cally at those seeking to understand the broad contours of Japan’s space- 
related history and trends, those looking to understand the role of Japa nese 
public actors and, especially, private corporations in advancing it, and also 
those seeking to understand what the discrete components of Japa nese space 
developments may potentially mean for the country’s security policy in this 
new century.

Stripped to its essentials, our point is simple: Japan has the technical 
wherewithal to be marked as a military space power and now has placed na-
tional security as the centerpiece of its space development strategy. Having 
developed a range of military space technologies that came about in its civil-
ian space program, Japan is actively advancing space as a keystone of its secu-
rity and diplomatic strategy. This reality will aff ect the substance and direc-
tion of the country’s national security in this new century. The militarization 
of space assets in Japan is not so much a game of numbers as it is an issue of 
technological realities, and now also the legal and institutional orientations 
that are beginning to refl ect them. The story of how and why these techno-
logical realities came about and what they mean concretely for Japan’s defense 
glues our narrative together. There has certainly been news about Japan’s 
space programs in the Japa nese media. But much of it has blandly focused on 
the big successes and failures of Japan’s rockets and satellites, as well as the 
activities of various Japa nese astronauts. There has not been much analysis of 
the military angle, excepting the case of Japan’s spy satellites. Most foreign 
obser vers also report on Japan’s space program much in the same way, saying 
very little, if anything, about its relation to military and defense realities.

Of course, for most of the postwar period, the Japa nese government has 
itself never even remotely hinted at anything other than a civilian space 
program— until the spy satellites, until Ballistic Missile Defense, and, more 
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important but much less well known, until the Kawamura initiative, and, 
most transformative of all, the new Basic Space Law all came along. To make 
our case clear, we show how distinct components of Japan’s space technology 
fi t historically in the militarized aspects of space technologies in other coun-
tries at every turn possible.

We are deeply grateful to the following people, who may well agree or dis-
agree with the contents and interpretations presented in this book, but with-
out whose time and keen insights over the years our analysis of Japa nese space 
policy would not have been possible: Yasunori Matogawa, former director of 
the Japan Aerospace Exploration Agency (JAXA); Masakazu Iguchi, former 
chairman of the Space Activities Commission (SAC); and Masakazu Toyoda, 
secretary- general at the Secretariat of the Strategic Headquarters for Space 
Policy (SHSP); as well as Kazuto Suzuki, Setusko Aoki, Akira Kubozono, 
 Hirohisa Mori, and the countless other government and corporate offi  cials 
interviewed over the years by Paul Kallender- Umezu. We also thank the fol-
lowing people who provided comments on part or all of the manuscript: Chris 
Hughes, Andrew Oros, T. J. Pempel, Ken Pyle, Robert Pekkanen, John Pe-
kkanen, and Richard Samuels, as well as the very helpful reviewers for Stan-
ford University Press. We thank our research assistants for their timely and 
superb work: Jacob Brown, Vitaliy Pradun, Hiro Sasada, Jessica Leitham, and 
Tasuku Watanabe. We also thank Stacy Wagner, our editor at Stanford Uni-
versity Press, for her incisive and thoughtful commentary on this manuscript 
and for taking it forward.

Above all, we thank each other as good friends and colleagues over the 
years: SMP thanks PKU for tolerating her tendency to speak academically 
with such great good humor back in the real world and for so generously shar-
ing his expertise; PKU thanks SMP for following along in his tracking of the 
actual twists and turns in the everyday news when we  were seeking the big 
picture, and most of all for listening carefully back in the ivory tower. Finally, 
and most important, we thank our spouses and families for giving us the love, 
time, and space that made our long journey possible.

SMP
Seattle, Washington, United States

PKU
Tokyo, Japan
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1

this book focuses on japan’s capabilities in space, with a view to under-
standing their progression over time.1 In the face of repeated commercial 
disappointments and continuing scientifi c uncertainties, Japan has managed 
to develop and maintain an indigenous space industry— one that today marks 
it as a military space power. Certainly, these developments in the industry 
have taken place in plain sight of the public within a steadily advancing civil-
ian space program.2  Were all this part of a long- term coherent national strategy, 
of course, it would be understandable and perhaps play a part in the current 
debates refashioning our understanding of Japa nese grand strategy. Incon ve-
niently for the theorists, however, Japan’s commitment to the space industry 
long predates the very recent formulation of anything like a coherent national 
strategy, which came with the passage of Japan’s fi rst ever Basic Space Law in 
2008, and the subsequent Basic Space Plan in 2009.

How, then, can we understand the long- term and signifi cant commit-
ment the country has made to space? How do we begin to understand the 
shift  from what we call the market- to- the military in space developments? 
This latter question is all the more important because the new Basic Space 
Law matters in a fundamental and transformative way. It means that Japan’s 
space policy has offi  cially transitioned from one that exists only for peaceful 
purposes (a distinct defi nition that originally limited Japan from the devel-
opment of any space technology that could be used for military purposes) 
to one with a strong— and, at long last, visible— emphasis on national security 
and the use of military space as a critical component of Japan’s strategic 
defense.3

 1 THE MARKET- TO- MILITARY TREND



2 IN DEFENSE OF JAPAN

Important answers lie in the market. To be clear, the market was the driver 
not because of corporate success, but because of corporate setbacks. Through 
a conjunction of historical accidents rather than overarching purposeful 
design, corporations found their choices narrowing over time. With invest-
ments already in the commercial space industry that  were not turning a profi t, 
corporations looked to salvage or bolster their bottom lines by pushing their 
allies in the government to develop military space projects. Because of the 
unusual prevalence of dual- use technology in the space industry, this could be 
eco nom ical ly profi table and, as it turned out, po liti cally attractive and legiti-
mately possible over time as Japan faced rising external security challenges.4 
These elements make up the essence of the market- to- military trend. In the 
meantime, through small twists and turns, the strategy of militarizing Japa-
nese space assets— as observable through formal laws, institutions, reports, 
plans, policies, and so on— continues to refl ect the economic interests and 
especially capabilities of the private makers of space technology.

Why might a focus on space development be important at all? This is a dual- 
use sector, with assets that yield both civilian and military value and that are 
diffi  cult to distinguish neatly across these very dimensions.5 Whether right or 
wrong, desirable or not, governments and militaries around the world increas-
ingly mark space as a strategic asset and see it as a primary provider and en-
abler of of war- fi ghting capabilities. For most of the postwar era, because of 
tightly held constraints on the kinds of technology it could develop for space 
use, Japan never remotely hinted at the militarization of its space program. By 
this, we mean the recognition, value, and use of space assets for military, or 
national security, purposes. In the context of space- based military capabili-
ties, we follow the key mission areas identifi ed by the United States Joint 
Chiefs of Staff  as well as the United States Air Force Space Command (AFSPC).6 
These include the abilities of a government to provide space support (i.e., to be 
able to get to and maneuver in space with functioning launch vehicles and 
spacecraft ) and space force enhancement (i.e., to be able to increase the combat 
and success potential of a combat force). Both of these have long been seen 
without controversy, at least outside Japan, as force multipliers in that the 
technology increases the potential of traditional forces across a range of opera-
tions. But then there is the possibility of weaponization of space assets, which 
has also been carefully excised from mention in Japan’s civilian space program. 
This takes us into the nebulous— and, we believe, largely indistinguishable— 
realm of space control and counterspace (i.e., to be able to reap advantages of 
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space assets while others cannot through surveillance, protection, prevention, 
and negation); and also space force application (i.e., to be able to overtly engage 
in weaponization), which is highly controversial in terms of cost and eff ec-
tiveness in the long run.

The dimensions above are certainly relevant to an analysis of Japan’s space 
developments, and this is essentially what we undertake in this book. The 
market- to- military trend in Japan’s space sector is very much in keeping with 
worldwide trends, which showcase the importance of land, naval, air, and in-
creasingly space, as dominant theaters of operations. As the most prominent 
example, since 2001, there has been a corresponding concern at the highest 
echelons of the U.S. government about protecting the nation’s ever- burgeoning 
reliance on space assets for both commercial and, especially, military purposes—
a trend we will show is also refl ected in Japan’s case in successive stages and 
across technologies.7 Other observers have of course provided commentaries 
on the shift ing priorities of Japa nese space policy from the late 1990s onward, 
foreseeing either a continuing and deepening national security role or an 
opportunity to be managed by major space players like the United States.8 To 
date, however, detailed analyses of the concomitant space systems— rockets 
and missiles, satellites and spacecraft , guidance, reentry, command, control 
systems, and so on— needed for Japan to develop an in de pen dent strategic mili-
tary capability have not been available.

We take steps in this general direction, with the goal of showing the range 
of systems Japan has and is developing with its space technologies that can be 
used for its national defense goals. From a global perspective, this is hardly 
controversial. The fact is space is not a true sanctuary from military activity 
by governments around the world— Japan now explicitly included.9 There are, 
of course, caveats in our Japan- centered narrative— failures, underdeveloped 
technologies, wrong turns and twists. Nevertheless, we maintain that Japan’s 
cutting- edge space technologies, and now its institutional and legislative 
changes, mark Japan as a military space power. To put it in the more well- 
known dimensions above, we show how Japan long ago traversed space support, 
is now deeply engaged in space force enhancement, and may well have discrete 
elements of both space control and space force application well under way.

UNDERSTANDING JAPAN’S SPACE POLICY

In this book we focus on space policy in Japan in a thematic and chronological 
fashion— the legal and institutional context, the players, the industry, and 
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especially the technology— to show how and in what ways Japan has been able 
to develop military capabilities in space. This is pertinent at a time when there 
are changes in Japan’s security policies that fuel debates about the country’s 
security directions and, popularly put, re- militarization ambitions.10 As re-
cently as the start of 2008, it seemed that the debate over the scope and con-
tents of Japan’s defense had emerged forcefully from its postwar shadows, 
with even nuclear options no longer as taboo in Japa nese public discourse as 
they once  were.11 As some suggested outright, it may well be true that Japan’s 
military posture has not been this robust since before the Pacifi c War.12 A 
num ber of small but concerted institutional and legal moves have interacted 
with geopo liti cal developments to move Japan steadily down the path to ever 
more assertive security postures.13 In early 2007 these moves resulted in the 
transformation of the Japan Defense Agency (JDA) into the Ministry of De-
fense (MOD)— the symbolic upgrading of Japan’s defense concerns most visi-
ble to an audience both at home and abroad.

But the complicated fact is that such discrete elements in domestic politics, 
and the din associated with them, are now coalescing across people, parties, 
institutions, and laws in new struggles over how best to secure Japan in this 
new century.14 Nobody is quite sure what all this tumult means, or where it 
may be headed. In the meantime, these struggles continue to highlight ongo-
ing controversies on a number of signifi cant dimensions— the constrained 
but increasing nature of Japan as a military actor, the push and pull of Japan’s 
continued dependence on the alliance with the United States, and possibly 
the residual but eroding anti- militaristic sentiments across Japan.15 They 
also certainly continue to energize debates about retrenchment and radical-
ism in Japan’s security policy.16 Even with the gathering storm over Japan’s 
re- militarization debates, however, the case for Japan as a military space power 
is diffi  cult to make all around. There are at least three reasons for this, the last 
of which segues into the analytics.

First, a focus on Japan’s actual military capabilities is a small part of the 
debates over Japa nese security policies. Seen in this light the very idea of Japan 
as a military space power seems misplaced given disputes over Japan’s status 
even as a conventional military power. However, earlier works have broken 
considerable ground in correcting impressions of Japan as a military pygmy.17 
Even a very cursory examination we undertake below in line with these works 
shows that Japan continues to be on par with other countries in terms of mili-
tary expenditures and even, to some extent, force capabilities. Table 1.1 illus-
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trates Japan’s defense expenditures over the course of the 2000s. Putting aside 
the United States, whose expenditures dwarf those of all others, it shows that 
Japan’s known value of military expenditures is comparable to that of other 
dominant players.18 Despite the 1 percent ceiling, estimates over roughly a fi ve- 
year period place the country’s military expenditures among the highest in 
the world.19

Table 1.2 shows Japan’s military capabilities in comparison to other domi-
nant military players, especially in the Asian region. In keeping with other 
estimates, it presents a mixed picture of Japan’s defensive and off ensive capa-
bilities across the ser vices.20 Japan’s Ground Self- Defense Force (GSDF) con-
tinues to lack any serious off ensive capabilities for land warfare abroad, but 
can certainly defend its own turf.21 The Air Self- Defense Force (ASDF) may 
also be somewhat stronger on defense, being able to protect its airspace using 
its fi ghters for defense and its Airborne Warning and Control System (AWACS) 
aircraft  for coordination to improve situational awareness. Although Japan 
does not fi eld off ensive ground- attack missiles or air- to- ground munitions, 
ASDF pi lots have begun to practice dropping live bombs, done fi rst in Guam 
in July 2007, using F-2s that are jointly produced by the United States and 
Japan.22 The ASDF has also moved to improve its aerial refueling capabilities, 
and to modernize its own fl eet.23 Finally, the Maritime Self- Defense Force 
(MSDF) has considerable defensive and off ensive powers and is the strongest 
part of Japan’s military capabilities. It has a signifi cant number of modern 
cruisers/destroyers, with the Kongō- and Atago- class destroyers also to be 

Table 1.1. Japan’s Defense Expenditures in Comparative Perspective

 

Country
Value (US$, in 

millions)
As Percentage of 

GDP
Value (US$, in 

millions)
As Percentage of 

GDP

United States , . , .

United Kingdom , . , .

Japan , . , .

France , . , .

China , . , .

Rus sia , . , .

sources: 2002 fi gures: “Table 44— Comparative Defense Expenditures and Military Manpower, 2002– 
2004,” The Military Balance 106(1), 2007, pp. 398– 403; 2007 fi gures: “Table 38— International Comparisons of 
Defense Expenditures and Military Manpower,” The Military Balance 109(1), 2009, pp. 447– 452.
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equipped with the Aegis Combat System that allows them to integrate and 
coordinate air defense networks over naval task forces.24 The MSDF also has 
80 P-3C Orion aircraft  for anti- submarine operations and maritime patrol in 
the region.25

Looking more specifi cally at its aggregate defense expenditures as well as 
its standing across land, air, and naval mission capabilities, there is strong evi-
dence that Japan’s military power is oft en greatly underestimated. Our pur-
pose in highlighting them is to suggest that, like conventional ones, Japan’s 
space- based military capabilities also deserve attention as a cohesive  whole. 
This is because, in line with the Revolution in Military Aff airs (RMA)— 
which only underscores the importance of space assets and technologies to 
national defense— the SDF no doubt recognizes that its advantage over regio nal 
rivals will come not so much in the quantitative upgrading of conventional 
capabilities across its ser vices.26 Rather, it is bound to come in the technologi-
cal and qualitative enhancements in space- based resources.

Such an analysis is especially valuable today as Japan is thought to have a 
much more eff ective military than it had in the postwar period— that is, in 
terms of internal management and or ga ni za tion, foreign integration, and 
work with the United States, and, of par tic u lar interest to us, use of intelligence 
and technology.27 As we attempt to show in the rest of the book, Japan’s con-
siderable military capabilities are made more considerable by the country’s 
already advanced space technology prowess. Features like its reconnaissance 
and surveillance capabilities, as well as the country’s burgeoning ballistic mis-
sile defense (BMD) system, will continue to be upgraded and integrated into 
its military space infrastructure by domestic players. Therefore, like its conven-
tional capabilities, Japan’s space capabilities should not be underestimated, 
and deserve to be better understood by allies or rivals.

A second reason why it has been diffi  cult to appreciate Japan’s military 
capabilities in space is because any such cohesive emphasis has been absent at 
the national level, both in terms of strategy and or gan i za tion al coherence. As 
we document more thoroughly in Chapters 2 and 3, from the time that Japan 
launched its historic Pencil rocket in 1955 to the passage of the Basic Space Law 
in 2008, there was much contestation over and many changes in the gover-
nance even of civilian space activities, let alone military oriented ones. Indeed 
the one element that was supposed to color all of Japan’s space actitivites in 
relation to defense was the Diet’s Peaceful Purposes Resolution (PPR) in 1969, 
which pointed in the opposite direction to space militarization in terms of 
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 offi  cial policy. Great care was taken by the government to express all its subse-
quent interpretations and policy changes under this rubric, and the emphasis 
was generally on the commercialization of space assets and the scientifi c 
 explorations of the heavens. In de pen dent access to space was certainly part of 
the offi  cial rhetoric and policy, but any hint of its relation to boosting Japan’s 
defenses was absent from public documents and statements. To be sure, the saga 
of Japan’s spy satellites and BMD drew much attention, but these  were treated 
almost as isolated developments in the larger debates about the peaceful pur-
poses resolution and Japan’s re- militarization rather than as discrete elements 
of a military space infrastructure.

By and large, what attention there was focused on the negative facets of 
Japan’s civilian and commercial space activities: the lack of progression and 
failure to commercialize Japa nese space technologies in global markets, the 
lack of space planning at the highest levels, mixed signals from top committees 
supposedly controlling space activities, endless reviews following depress-
ingly familiar failures, a devastating downgrading of Japan’s space activities 
to the second rank of national scientifi c priorities, and attacks on Japan’s in-
ternational space activities by a budget- conscious Ministry of Finance (MOF). 
Compounding these negatives was the fact that the research, development, 
and testing of specifi c space technologies, was spread across a morass of public 
institutions and private corporations that themselves went through successive 
bouts of changes. All this made it diffi  cult to pinpoint, much less assess, the 
potential military applications of legitimate civilian space technologies. While 
this morass of players, especially on the public side, was oft en pinpointed as a 
source of national incoherence in space policy, it also had the eff ect of shield-
ing the development of technologies from negative bud getary, po liti cal, or 
public attention. Component by component, even highly controversial milita-
rized space technologies, such as potential re entry warheads or anti- satellite 
(ASAT) systems, continued to be researched, manufacturted, and tested under 
legitimate civilian uses and goals.

Third, as we now turn to showing more specifi cally in terms of the analyti-
cal framework of the project, the construction of academic and policy debates 
on Japan’s security policies has not exactly allowed a comprehensive focus on 
Japan’s space capabilities. From a po liti cal economy perspective, the debates have 
generally favored analyses based on ideas and institutions, but not so much 
interests. Specifi cally, existing debates on Japan’s militarization have focused 
attention on the importance of theoretical paradigms and constitutional 
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changes. As discussed below, controversies about such approaches are broadly 
important in framing our market- to- military thesis concerning Japan’s space 
technologies. However, we argue that, by and large, a focus on the concrete 
private interests behind Japan’s space technologies lends greater specifi city to 
explaining Japan’s space policy over time. We therefore concentrate as much 
as possible on the activities of defense- related corporations that are central to 
advancing the actual state of Japan’s space technologies— the kinds of products 
they are able to produce and what those products suggest for the market- to- 
military thesis over the postwar period.

This, then, is a book about Japan’s space- related technologies and policy 
and not a book about Japan, international relations theory, or legal change. 
Nevertheless, below we situate and relate our focus to broader questions of 
Japan’s security along these very dimensions to show how and in what ways 
they might be relevant to our question. This clarifi es our own positions on some 
of the existing controversies and puts our specialist focus in broader contexts. 
Our emphasis allows us to assess whether and how realist approaches (empha-
sizing power and techno- security concerns) and constructivist frameworks 
(emphasizing pacifi st and anti- militarist norms)  were relevant to the course of 
the space technology that came into play in the postwar period. It also allows 
us to get a clear sense of whether constitutional norms constrained the milita-
rization of space assets over the same period.

Analytical Approaches

This section draws out three possible ways of analyzing the market- to- military 
trend: realist and constructivist approaches, as well as constitutional concerns, 
both of which have fi gured prominently in larger debates about Japan’s mili-
tarization, and interest- based approaches that have not. We do not provide 
any defi nitive or competing tests of these theoretical paragdigms or analytical 
approaches; rather, we assess their interplay in the evolution of Japan’s space 
saga. Our focus is largely on the interest- based approach that we think is most 
relevant to the advancement of space technologies in national defense.

Contested Theories    In some of the more prominent debates over Japan’s 
militarization, scholars have focused on a long- running debate that pits theo-
retical perspectives in the study of international relations against each other. 
At the center of the controversy is the school of realism, with its historical 
emphasis on self- interest, relative power, competition, and security as the prime 
determinants of outcomes among states.28 These concerns are reinforced by 
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the per sis tent presence of anarchy in the international system, which has itself 
led to a fundamental divergence in contemporary realism, whether of the ne-
orealist (focused on international outcomes) or neoclassical realist (focused 
on foreign policy strategies) variety. Simply put, off ensive realism holds that 
anarchy provides strong incentives for off ensive action as a means to security; 
however, defensive realism gives greater weight to moderation and prudence 
in the search for security.29 Such intra- realist divisions are not necessarily 
clear- cut conceptually or practically as states’ motivations stem from a range 
of interrelated security, power, and expansion concerns.

But for realists of all stripes, the imperative for Japan (as other states) in 
contemporary international politics is clear: militarize or  else! This is not an 
issue of autonomy or international collaboration, which is indeed a false di-
chotomy, whether in conventional or space assets.30 As the Council on Security 
and Defense Capabilities (CSDC), a highly infl uential advisory group to the 
prime minister, noted pragmatically at the end of 2004, whether a state like 
Japan militarizes by direct acquisition of military goods from abroad or by 
indirect indigenization of related technology at home is less important than 
the fact that it must do so in its own interest.31 Following realist premises, this 
is because the consequence of anarchy in world politics for Japan, like all other 
positional states, is that it cannot ultimately count on anyone; that it must 
above all seek to survive by evaluating its power relative to other states; that 
the only certainty is uncertainty; and that there are never iron- clad guaran-
tees of security for any state even from allies or alliances in a fl uid geostrategic 
environment. This fl uidity is evidenced today in the relationship between the 
United States and the former Soviet  Union: their strict bipolarity is gone, and 
other strategic competitors are rising.

Not surprisingly, as discussed earlier, scholars have shown a great deal of 
interest in understanding the potential impact of these structural changes on 
Japan’s security policy. Although it is fair to say that there is ever more support 
for a realist framework in the latest emerging literature on Japan’s security 
policy, it is still diffi  cult to pinpoint defi nitive backing for either off ensive or 
defensive realism across the board because it is diffi  cult to categorize security 
postures neatly across these dimensions. Perhaps more on point is whether 
Japan’s acquisition of military- related—specifi cally space- related—technology 
has implications for the off ense- defense balance.32 Although alluring in its 
simplicity (balance shift s based on technology aff ect the likelihood of con-
fl ict) and predictive power (technology favoring the off ense increases the 
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likelihood of confl ict), the off ensive- defensive balance of military technology 
also remains controversial. Chief among the controversies is that scholars 
have found it very diffi  cult to come up with objective and robust criteria for 
distinguishing between off ensive and defensive technologies (and postures)— 
which in turn means an emphasis on both tangible and perceptual elements. 
Such problems are especially acute in dual- use space technologies, and for 
this reason we stick to the more nuanced earlier emphases on space support, 
space force enhancement, space control, and space force application in our as-
sessment of Japan’s space technologies.

Contrary to realist impulses, scholars have used constructivism to argue 
that Japan is and will remain disinclined toward militarism. At its core, the 
constructivist paradigm accords centrality to ideological, ideational, and so-
cial pro cesses in world politics and from that persepective asserts that they 
can have a causal impact on actors’ behavior even in what has long been ana-
lyzed as a materially oriented realpolitik realm with self- interested actors.33 
Put simply, the “international” is not some given and absolute reality but one 
that is socially structured and unstructured by interacting actors with shared 
identities and interests that are themselves socialized over time across institu-
tions and issues. Collective beliefs and values have a profound impact on the 
behavior of actors, the way they see the world, and the way they wish to see it.

From this vantage point, then, even realpolitik is constructed. It is con-
structed not in the heads of self- interested actors or in material capabilities 
but, more importantly, in practices, pro cesses, and normative expectations in 
the international system. Nor is all of this some reactive slam on rationalist 
approaches. Aft er all, at any given time, actors may well strategize rationally 
to reconfi gure existing sets of preferences and identities and even the broader 
social context. From studies asserting the importance of state identity and 
cultural- institutional context as having an in de pen dent impact on national 
security policies to those stressing the ways in which these elements deter-
mine defense politics at a given time, the focus is on carefully tracing pro cesses 
and empirics to provide ammunition for central claims about the importance 
of norms and changes in social construction.

Central to constructivist- oriented paradigms about Japan is its alleged 
“culture of anti- militarism,” with its roots in antipathy toward the collective 
memories of uncontrollable militaristic actions during the Pacifi c War.34 
Given the realities of Japan’s postwar defeat and surrender, analysts focus on a 
set of institutionalized norms that have shaped and, some believe, continue to 
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constrain postwar Japa nese security policy— strict civilian control, penetra-
tion by economic ministries, constraints of Japan’s peace constitution, and 
anti- militaristic public skepticism. In short, pacifi st and anti- militarist norms 
pervade Japa nese society.35 Whether sympathetic to the school of construc-
tivism or not, others have also oft en lent indirect support over the years to 
such constructivist claims with their broad- based assertions that Japan is not 
militarizing commensurate with its economic might in the global system as 
realism might predict or that it continues to remain a po liti cal or security 
pygmy.36

Like the realist paradigm, the constructivist one is compelling but also 
questionable in practice. As they cannot use it to explain both continuity and 
change, those who helped pioneer studies on the culture of antimilitarism in 
Japan are, for example, more cautious about its continued importance in the 
future of Japa nese military security.37 This is not to say that the normalization 
of Japan’s defense posture commensurate with the use of force exercised by 
powers such as France or Great Britain will take place anytime soon, but that 
both Japan’s military and its military operations are now accepted across do-
mestic politics. Others have also acknowledged that, although long- standing 
anti- militarist constraints continue to be at play, decisions such as the devel-
opment and deployment of surveillance satellites do ultimately refl ect a pro-
gression toward realist- oriented security policies.38 Even those who downplay 
potential shift s in Japan’s security postures or identity on the grounds of tepid 
or incremental responses in legislation, policies, technologies, and direction 
are mindful of the realities of change in Japan.39 At the very least, their works 
suggest that the social construction of defense politics for Japan (in de pen dent 
of actors and material capabilities as constructivists stress) has changed do-
mestically and internationally. To put it in constructivist terms, then, the 
point is that Japa nese actors may now be engaged in the social reconstruction 
of a new defense paradigm for Japan. The slower recognition and ac know-
ledg ment in this direction thus far may be because constructivism overem-
phasizes the role of social structures and norms and does so at the expense of 
understanding the role of agents who can create and change them in the fi rst 
place— which segues into our own argument about the importance of follow-
ing the interests of private actors.40

For the purposes of simply framing our central concern with the market- 
to- military trend, the bottom line from these nuanced academic works is this: 
if realist paradigms (of any stripe) are valid, we should expect to see a greater 
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emphasis in the direction of military capabilities in space and to see such an 
emphasis come to the fore more visibly with the increasing geopo liti cal un-
certainties for Japan; but if constructivist paradigms are valid, we should 
 expect to see that the specifi c set of norms considered important signifi cantly 
swayed or checked the market- to- military trend over the postwar period.

Contested Constitutionalism    Parallel to the academic debates, there are also 
controversies over constitutional limits and interpretation that are more 
pragmatically relevant in the real world. Although such controversies serve as 
the fount for the constructivist paradigm related to Japan, they stand on their 
own for most lawyers and legal scholars. The most well- known controversy 
concerns Article 9 of the 1947 Japa nese constitution, by the existing provisions 
of which the Japa nese people not only forever renounce war as a sovereign 
right but also the threat or use of force to settle international disputes. To give 
eff ect to this aspiration, the provisions also make clear that Japan will never 
maintain land, sea, and air forces, as well as potential war materiel.41

From its inception, the revision of the American- imposed constitution 
has been a cornerstone of conservative politics in Japan.42 Formal activities 
to revise the constitution date back as early as 1955, the same year that Japan 
launched its historic Pencil rocket. Even the Americans backtracked under 
the exigencies of the Cold War early on, beginning with calls in 1950 for Japan 
to support U.S. eff orts during the Korean War. Successive LDP governments 
 were also committed, to varying degrees, to what can best be described in the 
pragmatic interest of Japan’s defense as constitutional bypassing. By the mid- 
2000s, a number of concerted steps by conservative leaders signalled strong 
interest in constitutional change— researching the right to collective self- 
defense, pushing through a new educational law focused on instilling patrio-
tism in schools, upgrading the JDA to ministry status, revising the Self- 
Defence Force (SDF) law, and most directly on point, suggesting a timetable 
for constitutional revision.43 The question perhaps is no longer whether or not 
the Japa nese constitution will be changed. Rather, the critical question may 
well turn out to be in which direction, to what extent, and with what ultimate 
purpose constitutional changes will come about, as the various legislative 
changes as well as public proposals show.44

The pragmatic politics of Japan’s contested constitution came to the fore 
when the Japa nese government dispatched the SDF personnel for the multina-
tional force in Iraq in December 2003.45 In turn, this triggered several high- 
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profi le responses from the United States and Japan, with the United States 
suggesting that Article 9 hindered U.S. as well as Japa nese defense interests at 
several levels. Diplomatically, the United States’ support for Japan’s eff orts to 
become a permanent member of the United Nations Security Council was 
contingent on the willingness and ability of Japan to deploy military forces in 
the interests of the international community. Domestically, the presence of 
constitutional interpretations prohibiting the exercise of Japan’s right to col-
lective self- defense also needed to be revised in order to strengthen the military 
alliance between the two countries, pressures for which built as Japan geared 
up for missile defense deployment in the 1990s, as we detail in Chapter 6.46 
In fact, the old domestic taboos and regional reservations about dispatching 
Japa nese forces had already been melting away at that point, as incrementally 
the SDF began to play a greater visible role in foreign operations since 2001.47 
At that point, in the wake of 9/11, Japan dispatched ships of the Maritime Self 
Defense Force (MSDF) to the Arabian Sea to provide rear- area logistical sup-
port for the U.S. military operations, both against Al- Qaeda and against the 
Taliban in Af ghan i stan. To make that possible, in October 2001 the Anti- 
Terrorism Special Mea sures Law (ATSML) was enacted, and it expanded the 
scope of permissible noncombat operations for the SDF.

The LDP and the DPJ have moved to consolidate their party positions on 
issues of national security. In contrast to most of the postwar period, they 
can do so quite visibly in a domestic po liti cal environment in which there is 
growing public support for revision or amendment of a U.S. imposed consti-
tution.48 Po liti cally, structural changes in Japan’s electoral system toward a 
hybrid mixed- member electoral system, institutional reforms that have in-
creased the prime minister’s crisis and security policymaking capacity, as well 
as a decrease in inter- party diff erences over security issues bode well for Japan’s 
militarization.49 Eff orts at distinguishing policies across parties are certainly 
important in that they continue to gain media visibility around the world 
when they do crop up. The July 2007 Upper  House election, in which the DPJ 
came out ahead and the LDP was trounced, was a forceful reminder that the 
passage of further constitutional or defense- related legislation is not exactly 
assured.50 Of par tic u lar interest was that although many insiders believed 
that the proposed space bill would be signed into law without much trouble, 
the loss of LDP control delayed its passage.51 Such legislative battles might be 
thought to be even more relevant as of August 2009, because the DPJ is in 
power, and Japan appears to have gone beyond a one- party system. One view 
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is that as genuine party diff erences on legislation and policies come increas-
ingly to the fore, electoral politics across parties and individuals may well 
become a more viable force to contend with in shaping defense policies over 
the years.52 However, on the front line of current space development, ideologi-
cal or party diff erences on Japan’s military space policy appear to be less rele-
vant. The Basic Space Law, which enacts Japan’s military space development 
over the next ten years, was passed with strong support by the DPJ. Another 
clear mea sure of this can be found directly in the space bud get passed in Janu-
ary 2010, which has kept all the dual- use and military space programs man-
dated by the Basic Space Law.53

At this stage it can safely be said that diff erences on security issues have 
become less ideological on the left - right divide, are far more pragmatic in 
character, and now run primarily within rather than across po liti cal party 
lines.54 Since 1994, when the voters eff ectively dismantled the Left  in Japa nese 
politics as the Socialists accepted the premiership for their principles (strict 
interpretation of Article 9 and opposition to the U.S.– Japan alliance and the 
SDF forces), it has been clear that there is currently little of the Left  remaining 
in Japa nese politics. There are, in other words, few credible adherents of the 
strict postwar pacifi sm now left  across the full spectrum of Japan’s po liti cal 
parties; and, judging from the patterns thus far in the new security environ-
ment, there are probably few pacifi sts left  who are not willing to compromise 
on boosting Japan’s defense, maybe even through some sort of revision of the 
existing constitution. In the end, rather than high- profi le electoral maneuver-
ing, what needs to be watched with regards to Japan’s defense are incremental 
moves within and across party lines.55

Formal steps toward revision of the Japa nese constitution have been tak-
ing place since 2000, and that trajectory to date is worth noting.56 In January 
2000, Constitutional Research Commissions  were set up in both the Upper 
and Lower  Houses of the Japa nese Diet. By December, basic principles and 
draft s plans for a new constitution began to be circulated by po liti cal parties 
like the Liberal Party (which went on to merge with the DPJ in 2003) and the 
LDP. In October 2001, discussions by the Constitutional Research Commis-
sion in the Lower  House revealed that there was broad consensus in favor of 
constitutional revision, regarding Article 9 and the exercise of collective de-
fense, among the specialists invited by both the LDP and DPJ. A year later, in 
November 2002, the same Constitutional Research Commission submitted 
an interim report calling for constitutional revision in light of the shift ing 
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domestic and international environment. In March 2005 the Lower  House Con-
stitutional Research Commission passed the draft  for its fi nal report, which 
enjoyed the support of the LDP, DPJ, and New Kōmeitō, although both the 
LDP and DPJ continued to circulate their own textual revisions and draft  
constitutions. By April 2005 the Upper  House also issued its fi nal report.

Given the economic stakes evident in the militarization of space- related 
technologies that we stressed earlier, business interests in Japan have also 
weighed in on the constitutional revision debate. In April 2003, Japan’s highly 
infl uential and very powerful business lobby group, Nippon Keidanren, called 
for constitutional revision and legal restructuring in areas like foreign policy 
and national security; in January 2005, it went on to produce a report that 
advocated the revision of the constitution and the enactment of legislation to 
allow a national referendum on revisions to the constitution. All this activity 
led to an even more concrete result, as far as enabling procedures for formal 
revision. In April 2007, the LDP and New Kōmeitō used a majority vote to 
push forward the national referendum bill to amend the constitution in the 
Lower  House; the bill then also cleared the Upper  House a month later in May 
over the express objections of the then DPJ opposition.57 At the very least, the 
procedural way is now paved for Japan to mould the U.S.- imposed constitution 
from a bygone era into one that speaks to Japa nese interests in the unfolding 
new geopo liti cal game. As of 2010, constitutional revision in Japan remains an 
open- ended story, fueling controversy over changes such as the newly enacted 
anti- piracy law that allows the government to dispatch the MSDF (along with 
the Japa nese Coast Guard) abroad to combat piracy, and the coming into ef-
fect of the National Referendum Law.58

The constitutional dance has always generated much controversy and in-
terest because of what it implies about Japan’s reassertion of its sovereign mili-
tary rights in the international and regional system. We cannot say for sure 
whether and how Japan’s constitution and Article 9 in par tic u lar, will indeed 
change even with the procedural steps locked in place.59 From our vantage 
point as industry analysts, we also have a slightly diff erent perspective on the 
matter. Seen through the prism of development of space assets, the controver-
sies over constitutional revision are, in our judgment, less a barometer of Ja-
pan’s remilitarizing ambitions; instead, we believe they are far more instruc-
tive today in showing that the Japa nese government and industry have come a 
very long way from that episode in Japan’s postwar history in which they con-
sciously chose to avoid association with defense production.60 The bottom 



18 IN DEFENSE OF JAPAN

line  here is that, given the wording of Article 9, we should expect to see the con-
stitutional text, norms, and interpretations check the progress of militarization 
of space assets.

Focusing on Economic Interests    Framing our approach with existing theo-
retical paradigms and constitutional controversies is important because they 
not only provide a rich context but also ensure against excessive dogma. 
While mindful of their importance, however, we believe that far more rele-
vant for the advancement of Japan’s space technologies are the industrial and 
electronics companies, who are also Japan’s primary defense contractors, and 
who have also operated under the same social and po liti cal exigencies as other 
actors in postwar Japan.

The starting point for understanding their activties is the contemporary 
geopo liti cal context, which has been uppermost in explanations of Japan’s 
ever more visible realist orientations. The type of threats Japan faces at the 
tumultuous start of the twenty- fi rst century, with two nuclear- armed neigh-
bors in northeast Asia, means that, more than ever, Japan’s military defense 
requires a sophisticated technological response— one that has long been 
entrenched and is now openly being acknowledged, across sectors and over 
time.61 In an open interview, Gen Nakatani, former JDA director- general and 
later member of the  House of Representatives, pointed correctly to the changed 
nature of threats for Japan’s security in the region.62 These have moved from 
concerns about outright invasion to ones that highlight the more sophisti-
cated link between technology and security, such as ballistic missile attacks, 
surveillance and intelligence, and the presence of spy ships in Japa nese waters. 
In laying out its visions for Japan’s security needs in the new century, the 
CSDC began a 2004 report by noting that the complex nature of threats Japan 
now faces range from terrorist attacks by nonstate entities to traditional 
warfare.63

The unstable external environment was also the launching theme for the 
National Defense Program Guideline released in 2005 by the then JDA.64 The 
Special Committee on Space Development, under the Policy Aff airs Research 
Council of the LDP, took its cue from the rapid development of missile 
launches by North Korea and China’s burgeoning space program to heavily 
criticize the existing institutional and strategic space policy structure for its 
failure to consider integrated space development and utilization in a way that 
spoke to Japan’s national security.65 The timing of nuclear testing by North 
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Korea in 2006 played into the hawkish orientations of the incoming Abe 
 government and further underscored the necessity of an integrated riposte 
such  as the institutionalization of a Japa nese version of the U.S. National 
 Security Council (NSC), which has not come to fruition, and the upgrading 
of the JDA to a full- fl edged MOD, which has.66 As of 2009, a range of events 
and opinions suggest that regional military realities are coloring Japan’s secu-
rity discourse— chief among them North Korea’s continued nuclear and mis-
sile tests, as well as China’s rising power over the long run.67

But the external still has to be fi ltered through the domestic lens. We be-
lieve that ultimately, of course, the specifi c turns and twists in Japan’s defense 
will be determined by domestic factors, including the fate of institutionalized 
norms that already, contrary to expectations even a de cade ago, appear to be 
more belligerent.68 Thus our line of reasoning is simple but solidly situated in 
the fl ow of geopo liti cal realities in which Japan fi nds itself: Largely because 
they can profi t from the shift ing pa ram e ters of Japan’s security concerns by 
pushing the militarization of space technologies, the interests and capabilities 
of private actors have become increasingly critical to the future of any general 
debates about Japan’s militarization.

This focus in the broader security picture of Japan is not new. In fact, pri-
vate industry and defense contractors have long been embedded in and  were 
central to Japan’s militarization saga across historical periods.69 Our empha-
sis that Japa nese space- related corporations have moved to advantage them-
selves eco nom ical ly in the contemporary shift ing geopo liti cal landscape has 
resonance in the interwar period as well. Nor is our emphasis analytically 
controversial from the perspective of po liti cal economy in which, relative es-
pecially to diff use interests, the greater infl uence of concentrated interests on 
economic policymaking is considered to be a well- established proposition.70 
Generally, po liti cal economists expect policy to be biased in favor of special or 
concentrated interests because publics or electorates may well be confounded 
by the eff ect or technical complexity of such policies. However, this is not to 
discount the importance of diff use interests, which can have a powerful im-
pact given factors such as preference intensity on a par tic u lar issue or policy, 
patterns of group or ga ni za tion, and domestic po liti cal institutions. Thus al-
though we emphasize the importance of space- related enterprises in the con-
text of Japan’s space policy, we too remain attentive that the anti- militaristic 
sentiments of the Japa nese public has thus far constrained the outright milita-
rization of Japan’s space technologies, whether by public or private enterprises.
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Thus, to sum up, our simple underlying contention is that space- related 
technologies can, have been, and are increasingly being shift ed from the mar-
ket to the military in the interest of Japan’s national defense. As Japan’s exter-
nal security concerns  rose to the fore of public discourse, we contend that in 
seeking to survive over time, a specifi c set of Japa nese corporations has shift ed 
more visibly than ever before from commercialization to militarization of 
space- related technologies— a pro cess that has had and will continue to have 
important implications for Japan’s space military capabilities for national de-
fense. We also contend that as the security discourse in Japan has changed, 
this market- to- military trend, vocalized by the corporate sector, began to be 
refl ected in the national space strategy. Developments as recently as 2005, 
such as the Kawamura initiative discussed later in this book, made clear that 
the policymaking structure for Japan’s space development would shortly refl ect 
the market- to- military trend.

If our underlying reasoning is correct, we can expect to see several inter-
related things: that the underlying space technologies are transposable from 
civil to military uses; that a key set of corporations with concrete interests re-
main pivotal in advancing space technologies on both fronts; that the more 
commercial prospects seem shaky, the more likely it is that the military angle 
looms large over civil space- related ventures; and that, fi nally, the fabric of 
po liti cal and legal structures refl ect military space concerns. Although not 
doctrinaire and certainly mindful of other elements that come into play, we 
will trace these essential themes through the narrative. Over the course of the 
fi rst de cade of the 2000s, we have seen the market- to- military trend come to 
center stage in Japan’s space policy, with important consequences for Japan’s 
defense and security debates at a pragmatic level.71 At the end of 2002, as our 
research for this book got under way, the trend was barely detectable, even in 
an integrated analysis of the technological and legal developments in Japan’s 
space sector. In 2009, as we went to press, the covers of this trend  were being 
lift ed more quickly than we had anticipated, revealing a much more overt 
militarized stance in offi  cial Japa nese space policy.

Mindful of the historical complexities, as well as theoretical and constitu-
tional controversies outlined above, we want to be clear about what we are not 
saying: We are not claiming that corporations  were the only players in shaping 
Japan’s space policy or the broader nature of Japan’s defense politics. In addi-
tion, we are not claiming that the development of space technologies, the func-
tionality of which can be more critical in military systems, is the solution to 



THE MARKET- TO- MILITARY TREND 21

all of Japan’s defense concerns in the future. But we do maintain that corporate 
interest and competence are critical elements in the market- to- military trend. 
By concentrating on the space industry, we seek to show that the technologi-
cal state of Japan’s militarization is far more advanced than appreciated, given 
the range of space- related technologies that are already at play within the 
portfolios of relevant corporations and government agencies. To that end, we 
are focused, fi rst and foremost, on carefully tracking the incremental but con-
crete changes in specifi c space technologies across the postwar period.

If the historical experience of other space powers is a guide, we should fully 
expect Japan to also exploit the dual- use strategic nature of space technology. 
Perhaps more signifi cant, Japan’s own historical experience attests to this 
leaning as military production was dual- use right from the start, and private 
contractors have long been central to technological diff usion across private 
and public spheres.72 Such changes and advances in Japan’s space technologies 
have not come about overnight; rather, as we show, the technologies  were pains-
takingly acquired by Japa nese corporations, oft en in conjunction with govern-
ment agencies, over the course of several de cades. As discrete elements and 
to the untrained eye, these technologies do not themselves appear to be any-
thing other than what they are— solid rockets to launch scientifi c satellites, 
liquid rockets to launch heavier satellites, communication and Earth obser-
vation satellites, highly precise positioning systems, pod de- orbiting ability, 
satellite inspection technologies, and so on.

But the critical point, as stressed earlier, is that many space technologies 
are inherently dual- use, making it diffi  cult even for professionals to distinguish 
their civilian and military uses from each other. The most salient recent exam-
ple came in early April 2009 with North Korea’s rocket launch. When North 
Korea asserted that its rocket launch was only a satellite mission, Japan and the 
West charged that any such rocket could also be linked to a ballistic missile 
program that had the capability to deliver a nuclear weapon.73 The same logic 
can also be brought to bear on assessing Japan’s civilian space program. To 
those familiar with space technology and applications, those very same pre-
cise positioning systems, pod de- orbiting systems, and, especially satellite in-
spection technologies just mentioned, for example, are also basically military 
applications that Japan can legitimately say it developed for expressly peaceful 
purposes.

At the most basic level, it is this duality embedded in Japan’s technoeco-
nomic security that allows us to posit the basis for a comprehensive Japa nese 



22 IN DEFENSE OF JAPAN

security policy in the space sector in the long run.74 Japan’s well- established 
doctrine of comprehensive security— one that pragmatically recognizes the 
twin importance of economic and military security— as a means of advancing 
its national interests is critical.75 As a nation beholden to the U.S.– Japan 
alliance— where a weaker state like Japan faces the attendant risks of entrap-
ment or abandonment from its more powerful partner— Japan’s quest for 
technological autonomy through defense production has undoubtedly allowed 
much of its strategic military capability to be couched within the postwar goal 
of economic growth.76 By focusing on what private actors have been able to 
achieve, we show how this line of reasoning resonates, albeit unevenly, across 
a range of Japan’s space activities.

A ROADMAP FOR THIS BOOK

The story of the militarization of Japan’s space technology is inextricably 
bound with unfolding geopo liti cal realities. Within them Japan’s defense- 
related corporations have moved successfully to exploit the changing external 
and internal security atmosphere in the interest of their own commercial sur-
vival and profi tability. Thanks to their eff orts, there is little question that space- 
related assets have made progress in boosting Japan’s military capabilities and, 
as we enter the next de cade, military space will become an essential, fundamen-
tal, deployed, and strategic component of Japan’s defense. When the changes in 
the space sector in Japan are examined cumulatively and carefully over time— in 
par tic u lar, the products from private actors— they suggest that Japa nese milita-
rization has moved well beyond the theoretical and constitutional dimensions. 
Concerns with space- sector funding notwithstanding, we aim to show that 
taken together, the incremental market developments within this sector over 
the postwar period are coalescing into a strategic military capability.77 Japa nese 
space development, in short, has moved from the fi rst phase of catch- up, 
through the second phase of attempted commercialization, and well into the 
third phase in which the market- to- military trend is increasingly evident.

With this as background, empirics take center stage in the remainder of 
the book: What are the notable activities and products in Japan’s space indus-
try? What do space- related technologies imply about Japan’s military capability 
over time? What, in turn, does all of this imply about Japan’s tangible milita-
rization prospects in the near future? The remainder of the book illustrates the 
market- to- military trend in a thematic and chronological fashion. Chapter 2 
sets out the actual evolution of Japan’s space policy that has brought eff orts to 
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militarize space technologies over the course of the 2000s into sharp relief. It 
provides an account of space development in Japan from the postwar period 
to the close of the 2000s, focusing on the historical, institutional, and corpo-
rate elements that have coalesced to push Japan further down the path from 
the market to the military. Chapter 3 turns to the Japa nese players in the space 
militarization saga, laying out the key players, their motivations, and tactics. 
The next three chapters then turn directly to the historical development of 
specifi c space assets, drawing out links to the ways in which they have been 
or are being militarized in the interest of defending Japan. Chapter 4 focuses 
on one of the stated offi  cial pillars of Japan’s space program, namely rockets. 
This includes both liquid and especially solid rockets that have implications 
for Japan’s acquisition of ICBM technology. Chapter 5 focuses on the second 
offi  cial pillar of Japan’s space program: satellites and spacecraft , which are 
critical for reconnaissance and, less appreciated, for supporting military com-
munication networks and counterspace, particularly anti- satellite (ASAT), 
capabilities. Chapter 6 focuses on specifi c cutting- edge space- related technol-
ogies that are currently under development, particularly with Operationally 
Responsive Space (ORS), Command, Control, Communications, Computers, 
Intelligence, Surveillance, Reconnaissance (C4SIR), and counterspace tech-
nologies. Chapter 7 concludes by assessing Japan’s capabilities, drawing out 
the analytical and policy implications of the country’s space capabilities. It 
also reexamines our fi ndings under the newly minted Basic Space Law and 
the new Basic Space Plan, which for the fi rst time in Japan’s postwar history 
give the country a comprehensive national space strategy.
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in this chapter, we turn to the historical onset of space development in Ja-
pan, paying close attention to the country’s institutional structure governing 
space policy, as well as the ups and downs the Japa nese space industry faced in 
global competition in the postwar de cades. During this period, there have 
been a range of legal and po liti cal constraints put in place to govern the devel-
opment of space assets as shown in Table 2.1, and some of these  were designed 
specifi cally to guard against the military uses of space. Over time, however, 
the militarization of space- related technologies became an ever steadier com-
ponent of the overall space policy rubric in terms of rhetoric, planning, and 
industry demands. Using the principal constraints on Japan’s space policy as 
set out in Table 2.1, this chapter focuses on tracing such developments in two 
parts, one focusing on government- centered changes and the other on industry- 
related demands.

GUIDING PRINCIPLES FOR SPACE ACTIVITIES

It is helpful to begin with a clear understanding of the fundamental legal and 
institutional context in which the Japa nese government has operated. This 
section provides a brief discussion of the main instruments set out in Table 
2.1, with a par tic u lar focus on those restraining the military uses of space that 
have long been of pragmatic interest to defense- related actors in the public 
and private spheres.

In 1969, Japan’s industrialization of space began with two events, both of 
which indicated a clear and unequivocal offi  cial commitment to peaceful- 
only, nonmilitary development.1 The fi rst of these was the well- known Peace-
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ful Purposes Resolution (PPR) by the Diet, which was urged on by the prevail-
ing elite and po liti cal sentiment that for a country like Japan the peaceful uses 
of outer space  were to be one and the same as peaceful uses of nuclear power 
(as exemplifi ed in the three non- nuclear principles earlier in 1967). Decrying 
both, the Diet resolved to severely circumscribe Japan’s future space activities 
to exclusively peaceful purposes.2 This took Japan’s stance well beyond the 
provisions of the 1967 Outer Space Treaty, that off ers no clear- cut statement as 
to whether the practical use of outer space for exclusively peaceful purposes 
signifi es nonaggressive (which was accepted internationally) or nonmilitary 
uses (which Japan expanded domestically).3 The other event was the estab-
lishment of the National Space Development Agency (NASDA) of Japan, 
which was designed to bring some coherence to the implementation of Japan’s 
space policy. As the establishment law of NASDA lacked any such statement, 
a supplementary provision by the Diet stipulated that its activities  were also 
to be circumscribed to peaceful purposes.4

Other bans and resolutions governing Japan’s activities in outer space have 
also drawn attention. In 1967 Japan had a reasonably cast- iron policy on weap-
ons exports.5 A resolution on arms export controls— the Three Principles on 
Arms Export (TPAE)— committed the government to prohibiting exports to 
communist countries, to countries under weapons embargo by the United 
Nations, and to states or countries presently at war or likely to prosecute war. 
In 1976 there was an even stricter resolution expressly forbidding not only 
weapons sales abroad, but even dual- use machine tools and plants. The export 
of arms to areas designated in the TPAE was prohibited, the export of arms to 
other areas not subject to TPAE  were to be restrained in line with the spirit of 
the Constitution and the Foreign Exchange and Foreign Trade Act, and, fi nally, 
equipment related to arms production was to be treated in the same category 
as arms.

The 1976 stricter application of TPAE made arms exports practically im-
possible, which was of grave concern to defense- related corporations. The res-
olution, however, was subsequently given an escape clause with respect to the 
United States.6 A 1983 agreement specifi ed that transfers of military technolo-
gies to the United States would be exempt from Japan’s ban on arms exports. 
It also confi rmed that commercial technologies with defense applications, so- 
called dual- use technologies, would be available. Perhaps most important, the 
notes indicated that if Japan improved on or modifi ed technologies of U.S. 
origin, referred to as derived technologies, these would fl ow back to the United 
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States free of charge. Japanese- developed defense technologies, or nonderived 
technologies, would be available to the United States for a fee.

These constraints have also interacted with a set of international agree-
ments and United Nations (UN) treaties that are relevant to Japan’s space de-
velopment and utilization. These include, for example, the 1963 Partial Test 
Ban Treaty prohibiting nuclear testing in outer space and the 1977 convention 
that generally prohibits parties from using military techniques that change 
the dynamics or structure of outer space. More directly on point, the UN has 
identifi ed fi ve treaties and agreements as central to space law— the 1967 Outer 
Space Treaty, the 1968 Rescue Agreement, the 1972 Liability Convention, the 
1976 Registration Convention, and the 1984 Moon Agreement, which is the 
only one not signed by Japan.7

Of par tic u lar signifi cance is Article IV of the 1967 Outer Space Treaty, 
which is a pragmatic blend of the national (especially that of the United States’s 
and Soviet  Union’s) defense concerns during the Cold War and the multila-
teral interest in preserving space from militarized appropriations during that 
time and beyond.8 The fi rst clause of Article IV stipulates that states do not 
place in orbit or install on the moon any kind of weapons of mass destruction 
(WMD), including nuclear weapons (but leaving aside other kinds of weapons, 
such as American and Soviet intercontinental ballistic missiles, or ICBMs, 
that actually had to pass through outer space). The second clause of Article IV 
stipulates that the moon and other celestial bodies (but leaving aside outer 
space more generally) are to be used “exclusively for peaceful purposes” but 
that military personnel and any (presumably also military) equipment or 
facility are not prohibited so long as they are used for peaceful purposes or 
exploration.

The interpretation of the Outer Space Treaty’s “exclusively for peaceful 
purposes” provision is of considerable signifi cance to understanding Japan’s 
maneuvering in the context of existing international space law. Since the be-
ginning of the space age, the offi  cial position of the United States has largely 
been that the use of the word “peaceful” allowed for the “nonaggressive” mili-
tary exploitation of space— implying that military use of space was permitted 
and legal as long as those activities remained passive or “nonaggressive.”9 
Obviously, then, there continue to be two competing defi nitions of “peaceful 
purposes”— one is “nonaggressive” and the other is “nonmilitary.” As no state 
has ever formally challenged the U.S. position, the consensus within the UN 
has also been that “peaceful” specifi cally equates to “nonaggressive.”
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As we noted earlier, Japan’s 1969 resolution did not even admit to military 
uses, the common consensus in international society. Thus, from that histori-
cal benchmark in 1969, each and every step of Japan’s offi  cial space policy 
until the fi rst de cade of the twenty- fi rst century has been directed at fi nding 
nonmilitary justifi cation for the nation’s space development, whether it was to 
improve the life of the citizenry or to unravel the mysteries of the universe. It 
has been an unnatural struggle. As in other countries, the practical realities of 
the military use of space in Japan began to chip away at the domestic PPR edi-
fi ce, beginning visibly just over a de cade later with the controversies about the 
use of commercial satellites by the Self- Defense Force (SDF). This was the strug-
gle that the Japa nese space policy community had in mind when attempting 
to bring Japan’s legal framework for space activities on par with international 
space law norms— certainly, “nonaggressive/nonoff ensive” but not “nonmili-
tary” uses of outer space.

CHANGES AT THE OFFICIAL LEVEL

Although Japan was heavily criticized from within for not having a coherent 
national space strategy for most of the postwar period, we believe that a care-
ful survey of the language of Japan’s offi  cial space- related documents reveals a 
coherent realist progression in space policy that stemmed from security con-
cerns.10 More specifi cally, these documents indicate the Japa nese govern-
ment’s increasing ac cep tance of the militarization of space technologies de-
spite the constraints. For this reason, we begin by focusing on the major shift s 
in offi  cial texts that have taken place from the beginning of Japan’s space pro-
gram to the present.

Textual and Policy Shifts

From the 1970s through 2002, Japan’s space policy has always emphasized the 
country’s technological aspirations for space development, while giving only 
a vague agenda for their practical usage. The Space Activities Commission 
(SAC) released its fi rst full- blown Fundamental Policy of Japan’s Space Activities 
in 1978.11 The Fundamental Policy was revised twice, in February 1984 and 
June 1989. SAC authored the fi nal version in 1996, before the commission be-
came an implementing authority under the Council for Science and Technol-
ogy Policy (CSTP).

Over the course of roughly two de cades in which there  were enormous 
structural changes in global politics, Japan’s offi  cial space policy continued to 
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focus on loft y justifi cations for a national space program— the exploration of 
space and the solar system leading to diff erent thinking about the universe, 
the consequent creation of a new philosophy and culture in an intellectually 
mature society, and so on. By and large, the Fundamental Policy was concerned 
with generalities. For example, it mentioned the essential nature of satellites 
in daily lives and the necessity of establishing a global Earth observation sys-
tem in harmony with other nations. It also focused on how space development 
involves sophisticated generic technology, which can integrate various fi elds 
of science and technology and which can spill over creatively and propel de-
velopments in other fi elds, such as materials, computers, robotics, electronics, 
communications, and information pro cessing. In addition, it urged that Japan 
use space development for environmental research and monitoring. None 
of this is controversial in the least, much less militarized in overtone. Over-
all, the basic policy at this early stage of Japan’s space development seemed 
permeated with two important themes— civilian use and international 
cooperation.

However, the Fundamental Policy emphasized increasing the level of so-
phistication of key space technologies. For satellites, it was particularly clear 
about their utility for Earth observation, communications, broadcasting, and 
navigation. For launch vehicles, it was emphatic about ensuring Japan’s in de-
pen dent access to space via developing a range of solid and liquid rockets. 
SAC’s emphasis needs to be understood also in the context of the competitive 
military realities of space technologies, which had been impressed on the Japa-
nese by the Americans. Even in the late 1960s, the United States feared that 
Japan’s autonomous development of a technological capability to launch sat-
ellites could be converted to a means for launching ballistic missiles and, 
as such, would pose a threat to its own supremacy and leadership.12 This led 
the Johnson administration to force Japan to accept the transfer of U.S. rocket 
technologies (based on Thor- Delta launch vehicles) under black box condi-
tions. Large and important sections of Japan’s space development commu-
nity opposed this as a move by the United States to destroy Japa nese indigenous 
technology. Despite setbacks, as we show in Chapter 4, Japan’s indigenous 
rocket program did indeed go on to yield solid- rocket systems that  were deemed 
by the United States to be suitable for conversion to ballistic missiles.

Starting in 2000, Japan began a marked shift  toward the militarization of 
space assets that resulted from the shakeup in the science and technology 
policymaking structure (see Chapter 3). For now, we focus on the then newly 
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created CSTP directly under the Cabinet Offi  ce (CO, the prime minister’s of-
fi ce), which was pivotal in moving the space industry into the area of national 
security. With the Second Science and Technology Basic Plan (2001– 2005), the 
CSTP eff ectively took strategic space planning out of the Ministry of Educa-
tion, Culture, Sports, Science and Technology (MEXT), which was primarily 
concerned with securing bud get for technological development and scientifi c 
research, and moved it into a wider community of experts linked to the prime 
minister’s offi  ce.

In September 2001, the CSTP released the fi rst post- realignment statement 
on space policy, focusing on a national promotion strategy across eight priori-
tized science and technology areas, including “frontier” areas such as space.13 
The signifi cance of the Promotion Strategy report lies in the fact that it was the 
fi rst offi  cial and visible statement to acknowledge the role of space in Japan’s 
national security. Although pitched at a very broad aspirational level, its specif-
ics on how safety was to be ensured left  little doubt about the importance of the 
space sector for the future of Japan: information- gathering satellites and associ-
ated space transportation capabilities, advanced positioning and exploration 
technologies, and next- generation satellite technologies.

The CSTP followed that in June 2002 with a more comprehensive but es-
sentially reinforcing statement on space policy.14 As in the past, the Basics of 
Future Space report set out the objectives and priorities of Japan’s space policy, 
such as the development of knowledge, and the advancement of economy and 
society. Other goals, however, such as ensuring safety, linked it to the future 
of Japan’s national security. The priority for satellites, for instance, empha-
sized security and crisis management before listing communication and po-
sitioning, and Earth observation. There was, again, a distinct emphasis on 
maintaining in de pen dent access to outer space by developing and supporting 
launch vehicles. Overall, these policy moves in the early 2000s  were subtle but 
important steps in highlighting the relationship between space planning and 
national security issues for Japan.

The tilt toward the militarization of space policy was cemented in 2004, 
when CSTP released the defi nitive version of a detailed space plan for the next 
ten years.15 As the new Basic Strategy pointed out, with very limited bud gets 
and personnel Japan had already reached a technological sophistication on 
par with the leading space powers of the day. That in itself was quite a feat. 
With the premise that space technology, as identifi ed in Table 2.2, was strategic 
and would have ripple eff ects throughout the economy and society, the Basic 
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Strategy stressed the importance of autonomy and in de pen dence across the 
board. It left  little doubt about the importance of space for national security or 
public safety in Japan. Although the CSTP did not address each identifi ed 
core technology explicitly, we can extract the way that they can be used in 
military operations.

Overall, continuing the themes from its earlier reports, the CSTP deemed 
it absolutely essential that Japan maintain the ability to in de pen dently launch 
satellites and space transportation systems into space when needed. Both the 
government and, especially, the private sector  were critical in advancing the 
state of space technologies: the development of information- gathering satel-
lites (can be used for spying), maintenance of solid- propellant technology (can 
be used for ballistic missiles), and even the establishment of a Global Positioning 
System (GPS)- compatible regional satellite positioning system (considered 
an indispensable space- based force- multiplier technology)  were now offi  cially 
matters of state policy and in, various ways, critical to national security and 
crisis management. The distance Japan’s space policy traveled under the CSTP 
was, by Japa nese standards, dramatic. From there, the new national security 
rubric was also reinforced in the Kawamura initiative, which is detailed next.

The Kawamura Initiative

If the CSTP reports indicated only a market- to- military trend that challenged 
the principles governing defense policies, the ever more concrete proposals 
that came thereaft er left  little doubt about the future of Japan’s space develop-
ment. By 2006, there  were concrete plans under way to militarize Japan’s 
space development, both to bring it in line with international norms and to 
answer to pressing governmental and corporate interests that had long been 
constrained  by institutional and legislative structures in Japan.16 We dub this 
the Kawamura initiative, as these plans emerged from successive deliberations 
in 2005 within the National Space Strategy Planning Group (NSSPG) led by 
Takeo Kawamura.17

Set against the legal structure both domestically and internationally 
that had long attempted to constrain the militarization of space assets, the 
Kawamura initiative in Japan was striking. A combination of factors that 
form the subsequent narrative in this book— among them, the push for tech-
nological development without commercial payoff s, the failure to see and deal 
with space development as a coherent national strategic priority, the battles 
over the Quasi- Zenith Satellite System (QZSS/Michibiki), lack of funding for the 
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GX rocket program, for example —  were brought home with clarity to con-
cerned Japa nese actors in the days aft er the November 2003 failure of the 
H-IIA rocket carry ing the second pair of Japan’s spy satellites that had drawn 
much attention. At that point, various players engaged in unsavory maneuvers 
to avoid responsibility for the debacle.18

Seeking a coherent strategy and institutional responsibility in such a con-
text, the NSSPG focused its agenda on using space assets to respond to a range 
of pressing security concerns for Japan— nuclear weapons and missiles in 
North Korea, piracy in the Malacca Straits, natural resources in the East 
China Sea (the Senkaku Islands), the presence of unidentifi ed ships, the pro-
liferation of WMD, and terrorism. Within these geopo liti cal realities the 
Kawamura initiative was timely, and its emphasis on utilizing space for national 
security stemmed from more than a de cade’s worth of activity by a set of pub-
lic and private Japa nese actors to normalize Japan’s defense posture in the face 
of an evolving series of threats.19

Institutionally, in an eff ort to eliminate crossed and tangled lines of com-
mand resulting from administrative reforms, the Kawamura initiative included 
a recommendation that control over space development be taken away from 
bureaucratic charge for the fi rst time in postwar history and placed directly 
under the state minister for space utilization within the prime minister’s CO. 
This would not only establish the strategic signifi cance of space within the 
highest echelons of po liti cal decision making in the country, but it would also 
better equip Japan fi nancially and mechanically in dealing with the United 
States as it moved into more complex space- related technologies.

On the legal front, in the Kawamura initiative, the NSSPG chided Japan’s 
space policy insiders for being wedded to an unnecessarily narrow interpreta-
tion of the peaceful uses of outer space; and asserted that Japan’s interpretation 
of peaceful as “nonmilitary” uses of outer space was out of line with the inter-
national (and especially the United States’) interpretation of “nonaggressive” 
or “nonoff ensive” uses. In addition, as the NSSPG pointed out, Article IV of the 
Outer Space Treaty does not prohibit the use of military personnel in outer 
space so long as the personnel  were in place for scientifi c research and for a 
peaceful purpose. In short, the NSSPG used the Kawamura initiative to advo-
cate the overturn of Japan’s 1969- era PPR that had prevented Japan’s space 
development from overtly militarizing and to replace it with a law echoing the 
norms of the Outer Space Treaty— one that allowed defensive military appli-
cations (such as those for gathering information) to be launched into orbit.
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We believe that with the Kawamura initiative, the NSSPG sought to fi nd 
ways to dispel long- standing frustrations voiced by some in the LDP, then 
JDA, and defense- related corporations. At the po liti cal level, the initiative 
went on to aff ect the wider po liti cal thinking on the subject and was crystal-
lized in LDP proposals that spoke more cohesively to a national security para-
digm for Japan in much the same way as the NSSPG report.20 These included, 
for example, moves to replace the PPR with new legal foundations for the mili-
tary use of space, steps to wrest control away from a plethora of bureaucratic 
actors, and consolidate strategic space policymaking directly in the CO. These 
eff orts  were actually then enshrined in a space bill that was submitted to the 
Diet in summer 2007 by Fukushiro Nukaga, head of the Special Committee on 
Space Development in the LDP.21 The passage of the Basic Space Law in 2008 
signifi ed that Japan had entered a historic new era in its national space policy 
in which the market- to- military trend is unmistakable.

On the corporate side, the Kawamura initiative also spoke to concerns 
long voiced by corporations, most notably the Mitsubishi Group [with Mit-
subishi Electric Corporation (Melco) and Mitsubishi Heavy Industries (MHI) 
in the vanguard] and Nippon Keidanren (Japan’s formidable Business Federa-
tion lobby). Any overturning of the peaceful purposes paradigm would mean 
economic benefi ts for a specifi c set of Japa nese industries, relieving them of 
the stress of having to compete for commercial systems in which they had, 
thus far, not been able to establish a foothold against Western competitors. It 
would also allow them to export and import next- generation technologies 
(such as those related to BMD), which would strengthen profi table relation-
ships between Japa nese and U.S. industry. This brings us to another critical 
strand in the evolution of Japan’s space saga— Japanese defense- related corpo-
rations themselves.

THE ROLE OF CORPORATE INTERESTS

Japan’s defense- related corporations have not exactly been disinterested in the 
changing structures and directions of Japan’s space program. As early as 1961, 
Nippon Keidanren set up its Space Activities Promotion Committee, marking 
the start of its interest in the contents and directions of Japan’s space industry.22 
The express purpose of this committee, which was formed well before the 
birth of NASDA in 1969, was and still is to conduct research on both industrial 
space developments and applications. Every year, on behalf of about fi ft y- six 
or so manufacturers, it puts forward policy proposals for the government’s 
consideration from Nippon Keidanren.



EVOLUTION OF JAPAN’S SPACE POLICY 41

Positing that industry is willing to work in partnership with the govern-
ment, space agencies, and business enterprises, Nippon Keidanren’s rationale 
for the continued focus on aerospace technologies of interest to Japa nese cor-
porations also echoes the market- to- military trend.23 Nippon Keidanren has 
not been shy about demanding consistency between international space law 
norms and Japan’s principle of peaceful utilization of space as described above. 
Such demands have a long lineage. Japa nese industry has, in fact, been con-
stantly and implacably opposed to the peaceful purposes rule from its incep-
tion, with open calls as early as 1968 for the promotion of scientifi c utilization 
of space in order to modernize national defense.24 As discussed in the previous 
chapter, corporate demands have found sanctuary in the geostrategic environ-
ment surrounding Japan at present. The recent activities of Japa nese industry, 
particularly related to technological application and legislative/policy changes 
as discussed below, are thus good indicators of the market- to- military trend.

Sectoral Background

An understanding of Japa nese corporations’ incentives for militarizing space 
assets requires a brief historical detour into the economic realities of Japan’s 
space sector in the postwar period. First, it is helpful to briefl y dispel the wide-
spread and rather simplistic evaluations that generally fail to account for the 
full historical and integrated technological progress of Japan’s space program.

As in other countries, Japan’s space program has seen historic highs and 
lows.25 In line with Japan’s industrial rise that had caused much trade friction, 
many evaluations suggest that in the 1980s Japan’s space program was a well- 
oiled machine that was a growing commercial challenge to U.S. and Eu ro pe an 
interests across a range of technologies. As the 1980s drew to a close, the in-
crease in Japa nese content of major space launch vehicles (SLVs) and satellites 
boosted the confi dence of key actors— the H-II had been commissioned as all- 
Japanese and the technology content of the CS- 3a communication satellite 
was reportedly 80 percent Japa nese. Major Japa nese aerospace fi rms such as 
MHI and Nissan Motors involved in the production or design of advanced 
propulsion research considered SLVs as a new commercial frontier for profi ts 
in contrast to older industrial businesses and invested accordingly. Similarly, 
with the successful launch of a series of advanced communication and broad-
casting satellites, Melco, Nippon Electric Corporation (NEC), and Toshiba 
 were all keen on commercial satellite market entry in the 1990s and moved 
toward investment in plant and production facilities. For example, Melco was 
reported to be eyeing annual sales growth of 10 to 20 percent in the space sector. 
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Construction companies began to look to lunar bases as possible future ex-
pansion opportunities.

During this period, government actors  were no less immune to the lure of 
space.26 Japan’s then NASDA was busy drawing up plans for new medium and 
heavy- lift  capabilities for launching numerous satellites in development or 
under study. It was also planning large- scale space projects, such as a reusable 
orbital plane called the H-II Orbiting Plane– Experimental (HOPE- X) and a 
contribution to the International Space Station (ISS) with the Japa nese Ex-
periment Module (JEM also called Kibō). Even a manned space era did not 
seem out of the question for Japan. In retrospect, the mid- 1990s  were among 
the last years in which the Science and Technology Agency (STA), the Insti-
tute of Space and Astronautical Science (ISAS), and the SAC also pursued 
aggressive space development programs. They had ambitious programs for 
Japan spanning more than fi ft een years— developing a series of geosynchro-
nous (GEO) and low- Earth orbit (LEO) satellites as part of a global Earth 
observation system called GEOS, launching planetary and lunar missions, im-
plementing the JEM for the ISS, and also developing a fully reusable shuttle.

From the mid- 1990s, however, Japan’s space program appeared to be on 
somewhat of a slide with some technical issues, and the program was repeat-
edly battered by the domestic press in par tic u lar. In reality, along with techni-
cal troubles, bud get problems loomed ominously. The ambitious program 
planned in the late 1980s ran into trouble, largely because its found ers had 
based it on the expectation of continuous increased funding in the era of 
seemingly unstoppable Japa nese growth and had not anticipated the econo-
mic fallout from the lost de cade of the 1990s. The stagnant growth and fund-
ing directly aff ected the economic livelihood of key corporations involved in 
the space game. The string of technical troubles began with the ETS- VI/Kiku-
 6 satellite in 1994, the hypersonic shuttle prototype (HYFLEX) in 1996, the 
Advanced Earth Observing Satellite (ADEOS/Midori) in 1997, and even the 
successive failures of the H-II in 1998 and 1999. It seemed that Japa nese space 
development had reached its technical limits. But we believe that from an evo-
lutionary perspective, the lack of fi nancial backing and markets was perhaps 
more critical to understanding the substantive new directions necessitated for 
the corporations’ space divisions.

In early 1996, se nior Japa nese space offi  cials  were still confi dent (at least 
publicly) that NASDA could at least average 10 percent per annum increases 
in the bud get to execute the plans.27 Around that time, Keidanren requested 
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huge bud getary increases for space development, suggesting about ¥7 trillion 
in funding for space- related activities to cover space projects over the next 
fi ft een years.28 In light of previous budgets— such as the one in fi scal 1994, 
which represented more than a 7 percent gain over the previous year— their 
requests  were not out of line.29 However, the bud getary situation in the late 
1990s was dire. In 1996 the total space activities bud gets began to be cur-
tailed, just as increased investments  were needed to complete the new ambi-
tious programs. The space bud get for fi scal year 1996 grew just 1.2 percent 
over that of 1995, marking a slowdown in space spending. For the fi scal year 
beginning April 1997, leading space- related institutions requested a 6.5 per-
cent boost in the space bud get. But they found themselves again under severe 
bud getary constraints, which forced a 14 percent reduction in Japan’s long- 
term space programs. NASDA’s bud get allocation, for example, received a 
paltry 1.7 percent increase; ISAS, with a 0.36 percent increase, did even worse. 
In fi scal 1998, the space activities bud get  rose only about 1.4 percent over the 
previous year.

There  were two upshots of the progressive bud getary tightening. First, space 
development projects suff ered. Some, such as the Engineering Test Satellite- 
VIII/Kiku- 8, the Solar X-ray Observing Satellite (Solar- B), the Advanced Land 
Observing Satellite (ALOS/Daichi), and the SELENE (Selenological and Engi-
neering Explore/Kaguya) moon mission  were either scaled back or delayed; and 
the HOPE unmanned shuttle program was cancelled outright. Second, as a 
result, the very same primary contractors who had been enthusiastic about 
their commercial space prospects now found that very little money actually 
reached their space divisions. In addition, they  were  hampered by the 1990 
U.S.– Japan agreement that aff ected their ability to compete for satellite manu-
facturing projects even in the domestic market, with the notable exception 
of those satellites designated for science or research.30

Compounding the bud get problems was the market situation confronting 
corporations. According to one estimate, Japan’s space business had shrunk 
by nearly 40 percent, and the number of the workers in the industry was about 
a third less than it was at the turn of the century.31 In this context, Japan’s 
attempts to become a commercial SLV provider and commercial satellite 
builder  were widely seen to have “failed,” partly because of a dramatic plunge 
in these markets worldwide. Japan’s industrial base for space development 
was scarcely big enough to provide the subsidies for Japan’s satellite builders 
to achieve the economies of scale needed to compete globally.



44 IN DEFENSE OF JAPAN

The national space program was seen by many to be in crisis, lost, or at a 
crossroads.32 Failures involving coolers for sensors, apogee kick motors, solar 
arrays, spacecraft  communication, cryogenic fi rst- stage and second- stage en-
gines, and solid rocket motors  were indicative of pervasive problems with 
rigorous testing and quality control and assurance, rather than Japan reach-
ing its technological limits. Such problems continued because of a combina-
tion of features, such as underfunding and understaffi  ng at the public level 
and inadequate incentives for investing in improved manufacturing and test 
facilities at the private level.33

By the close of the 1990s, Japa nese industry was concerned enough by the 
economic situation that then Melco president Takashi Kitaoka asked publicly for 
funding, such as that for R&D projects, that contractors had expected to allow 
them to compete commercially.34 While certain strategic programs  were funded, 
the return to increased and increasing bud gets for the space program overall did 
not arrive. Japa nese companies’ space divisions, geared to receiving increased 
work and contracts on a revolving carousel year aft er year, found themselves in 
dire economic straits. They  were increasingly forced to consolidate and, as we 
discuss in Chapter 3, even Japan’s major contractors could not buck the trend. 
Faced with high uncertainty about the future and dim prospects for commercial 
profi ts, Japa nese defense contractors thus believed that they had little choice: 
militarize or see their investments in space technologies wither and die.

As it happened, the bud getary and commercial problems of Japa nese cor-
porations dovetailed nicely with U.S. moves toward an ambitious plan to 
harness the U.S.– Japan technology partnership for defense purposes.35 As a 
precursor to the ballistic missile defense (BMD) system, Japan had been par-
ticipating in the U.S.- led Strategic Defense Initiative (SDI) since the mid- 
1980s (see Chapter 6). Its leading defense contractors, such as MHI, Kawasaki 
Heavy Industries (KHI), Melco, NEC, and Fujitsu, had cooperated with U.S. 
contractors in the Western Pacifi c (WESTPAC) Missile Defense Architecture 
Study. Remarkably, given the strict arms export ban in place and long before 
any governmental level decision had even been made to pursue theater missile 
defense (TMD) or BMD, they had competed to submit an architecture study 
proposal for an estimated contract value of $3 million. There is little doubt 
that they saw such technologies as a potential avenue for bolstering their eco-
nomic livelihood under government patronage.

But which technologies? With the North Korean missile tests in both 1993 
and 1998, the geopo liti cal timing only legitimated Japa nese contractors’ interest 



EVOLUTION OF JAPAN’S SPACE POLICY 45

in militarizing a wide range of space assets under the patronage of both the U.S. 
and Japa nese governments— and it was quite a range. As formal U.S. govern-
ment overtures to the Japa nese government made clear in 1993, a complete mis-
sile defense system would include a satellite and surveillance system, a data- 
gathering- and- analysis controlling system, and a missile system. All this could 
be potentially lucrative for defense contractors. In 1994 the Higuchi Panel— the 
advisory group charged with draft ing security policy for the twenty- fi rst century 
that submitted a formal report to then Prime Minister Tomiichi Murayama— 
also emphasized the importance of Japa nese acquisitions in military communi-
cations, including use of reconnaissance satellites and mid- air refueling and 
long- range transport aircraft , as well as indigenous capabilities in BMD.36 These 
would be important, the report emphasized, not just for Japan’s autonomous de-
fense but also to give operational aid to the United States.

Other military- oriented space projects, such as the Information  Gathering 
Satellites (IGS), did, in fact, prove to be eco nom ical ly important for Japa nese 
corporations. Their saga also marked the beginning of a distinct trend in 
Japan’s space policy— fl at funding for many parts of the civilian space pro-
gram but increasingly visible support for military space development. The 
counterpoint to the story of declining bud gets over most of the 1990s is the 
fact that aft er 1998 a sudden gush of money went to the nation’s fi rst military 
satellite program, and there  were moves to reverse, at least slightly, the down-
ward spiral in military spending.37 Why and how this money and program sud-
denly, as it  were, appeared in the midst of a recessionary- budget space program 
was a windfall from a corporate point of view. Estimated to cost about $1.75 
billion, the constellation of spy satellites constituted the single largest satellite 
procurement in Japan’s history at that stage. And because they  were originally 
labeled as research projects, the spy satellites  were also able to bypass the 
strictures of the long- resented U.S.– Japan 1990 agreement.

Thus, overall, the fi rst signs of Japan moving to military space development 
came with overt moves to develop spy satellites and, later in the de cade, the 
conversion of missile and space technologies diverted to BMD research and 
development. Stepping back, these developments represent concrete moves 
by Japa nese contractors to develop three crucial planks of a military space 
infrastructure— military communications, spy satellites, and missiles. This 
same infrastructure of course mirrored the offi  cial pillars of the Japa nese space 
program— SLVs, satellites, and associated technologies— then being developed 
by the very same defense contractors.
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With the pursuit of profi ts stymied, Japa nese corporations have been left  
with little choice but to seek more military business, entering a symbiotic na-
ture with government and policy makers who have taken space technologies 
to heart as a way to bolster national security. This, then, is the critical causal-
ity embedded in our market- to- military trend, which we maintain has been a 
driving force in Japan’s space technology development for some time and is 
accelerating pace in the current geopo liti cal realities surrounding Japan.

Industry Moves

That defense contractors would seek better business and more profi ts is not 
controversial in Japan or elsewhere. As is now evident, corporate moves to mili-
tarize space development have their roots as far back as the late 1980s with the 
formation of the WESTPAC Missile Architecture Study (see Chapter 6, Table 
6.1). At that point corporate players had already identifi ed the constraining ef-
fects of Japan’s arms export ban as the principal impediment to greater bilateral 
defense technology collaboration with the United States.38 But there has been a 
signifi cant change in just over a de cade: in the 1990s few corporate players advo-
cated an outright end to the ban; by the close of the 2000s, they had banded to-
gether to get it revised outright. As we discuss below, such institutional and 
legislative changes in Japan’s space policy are continuing to catch up with the 
real- world demands inherent in the business of Japan defending itself.

When it comes to specifi c demands regarding space development, the public 
got its fi rst taste of the real militarization issue in Japan in May 2004, when the 
Society of Japa nese Aerospace Companies (SJAC) requested that the government 
fund four major space programs to give direction to Japan’s space industry in the 
next two de cades.39 These  were the development of a two- stage reusable launch 
vehicle based in part on existing Japa nese designs, the launching of a series of 
huge dirigibles (fl oating balloons) to act as substitute satellites for communica-
tion applications, the construction of space robotics aimed at in- orbit satellite 
repair and ser vice capabilities, and the planning of a $100 billion project to erect 
a giant space solar power station in orbit.40 SJAC believed that the four high- 
technology projects could help double the nation’s share of the global commer-
cial space market to 20 percent by 2020. Because SJAC and Nippon Keidanren 
share the same business groups and their shared strategic goal is increased tax-
payer funding, it would stand to reason that if SJAC then asked Nippon Keidan-
ren for an endorsement, the four- pronged program would be received warmly.

It did not turn out to be so. Nippon Keidanren apparently had no interest 
in any one of these proposals, which  were brushed aside by key offi  cials. In-
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stead, the focus fell on a crisis for Nippon Keidanren and two of its main cli-
ents.41 The two clients  were MHI, the main systems integrator for the H-IIA 
rocket, and Melco, the main builder of Japan’s present and future constella-
tions of IGS spy satellites, as well as the country’s regional Quasi– Zenith Satel-
lite System (QZSS/Michibiki) GPS system.

The crisis was the future of the H-IIA—Japan’s launch vehicle that was 
supposed to have put Japan on the map on the global commercial space launch 
industry. For Nippon Keidanren and its clients, the most important issue was 
not the additional SJAC programs; it was the restart of the launch of the 
H-IIA, which had been halted because of a launch failure that had destroyed 
two of the nation’s Melco- built IGS. In addition, at that point the QZSS/
Michibiki faced deadlock, and there  were concerted eff orts under way to push 
politicians and lawmakers, especially in the LDP, to deal with the problem.42 
A key element of Nippon Keidanren’s strategy to support Japa nese space 
spending was the overturning of the nation’s ban on arms exports and also 
the overturning of the PPR. As far as we are able to ascertain, in 2003 Nippon 
Keidanren formally began active lobbying within the LDP to overthrow both 
restrictions. As a corporate player put it only too well:

In Japan, the space has been not related to or separated from the defense. But 
in order to enhance Japa nese defense capability, the space is getting more im-
portant and necessary in terms of information and communication. Thus the 
change of resolution is hoped so that the space can be fully utilized in the na-
tional defense capability enhancement. Another reason the change is asked 
for is that even high per for mance space products or systems are developed in 
Japan, one example of which is the LE- 5 series second stage rocket engine that 
has world- class per for mance, [but] it is not allowed exporting such products 
or systems. This export restriction that comes from the narrow interpretation 
of the “peaceful purpose only” policy is impeding promotion of Japa nese 
aerospace industry so that the change is hoped. Emergence of new defense 
oriented space programs will activate space development in Japan. Such acti-
vation as well as removal of export restriction will help promotion of Japa nese 
industry. Also it will support the nation for the reason described above.43

Nippon Keidanren, and specifi cally the heavyweights within it that represent 
the Japa nese space and defense industry, was thus challenging the conceptual 
basis of Article 9 of Japan’s Constitution. In 2005, parsing Article 9, Nippon 
Keidanren stated that while the philosophy of peace in the fi rst paragraph 
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should be retained, the second paragraph diverged from reality in various 
ways. In its view, without going through formal constitutional amendments 
(which  were cumbersome), immediate mea sures  were required to legalize 
“necessary activities” for security.44 We believe this to be one of the major turn-
ing points in the tide to move Japan’s space development from the market- to- 
the- military—a trend that was pushed from within the LDP itself with the 
Kawamura initiative.

In 2004 at the behest of industry, there  were other landmark events that 
pushed Japan onto a more visible path in terms of the militarization of its space 
program and that underscore our theme that legislation and policy  were only 
catching up with the real- world technology developments of interest to Japan’s 
corporate actors. The fi rst signifi cant event was the announcement in January 
2004 by then JDA Director General Shigeru Ishiba (who was later appointed 
minister of defense of his willingness to review the ban on weapons exports, 
which was based on notions prevalent during the Cold War.45 Because this was 
obviously of concern to Japan’s neighbors, Prime Minister Junichiro Koizumi 
then moved to clarify the announcement, saying the projected move was to 
enable Japan to proceed with procurement and development of BMD with the 
United States. But the announcement can also be seen as Ishiba publicly fl oat-
ing the opinions of Japan’s military and especially space contractors who saw 
BMD as an opportunity to expand their business. Both Yasuo Fukuda, then 
chief cabinet secretary, and Fukushiro Nukaga, former chief of the JDA and 
chairman of LDP’s Policy Aff airs Research Council (PARC), publicly supported 
Ishiba’s idea, with Nukuga making clear that such a legal change would not only 
allow Japan to maintain its technological capacity but also allow it to become a 
big arms exporter. The revision of the TPAE was fi rst publicly fl oated, in fact, by 
Chief Cabinet Secretary Hiroyuki Hosoda following December 2003 remarks 
made by Ishiba that Japan should revise the articles. These moves  were closely 
linked to successful lobbying eff orts by Japan’s defense industry and represent a 
clear victory for kokusanka (indigenization), which served corporate interests.

Beginning roughly in mid- 2003, industry broached the subject directly in 
a series of reports and proposals.46 In one, there was a distinct emphasis on 
strengthening national security and crisis management as the number- one 
priority of Japan’s future space direction. This was followed by improving 
 Japan’s GPS positioning capabilities in space, which was a direct reference to 
the QZSS/Michibiki program, Japan’s super- accurate version of GPS. By build-
ing these priorities into Japan’s space development, Japan could secure its di-
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rection and industry could recover more effi  ciently. In July 2004 two Nippon 
Keidanren proposals  were also fl oated in Nagatacho (home to Japa nese politi-
cians) and Kasumigaseki (home to Japa nese bureaucrats).47 The target of these 
proposals was change in the existing framework governing the peaceful uses 
of space. Specifi cally, the goal was to review the peaceful purposes of space 
policy and to allow the defense establishment to utilize space assets. Doing so 
would allow Japan to use space for defensive purposes, bringing its position in 
line with international norms.48

More visibly, Nippon Keidanren’s position, which was lobbied for by Nippon 
Keidanren’s Space Activities Promotion Committee (headed by Melco’s Ichiro 
Taniguchi) and which had signifi cant support in the ruling LDP, was that the 
Japa nese government should commit to “space development in (the) national 
security area.”49 The individual and cumulative purpose of these proposals 
was an attempt by Nippon Keidanren’s powerful business lobby to radically 
shift  the legal, conceptual, and strategic framework of Japan’s space activities. 
We believe that Nippon Keidanren’s two proposals are as relevant to the debate 
about Japan’s apparently off - on quest to become a “normal” country as any of 
the heated exchanges on the Diet fl oor about the dispatch of the SDF to Iraq. 
For this reason, they deserve close attention.

Nippon Keidanren’s fi rst proposal contained four requests. The fi rst two 
formally asked the Japa nese government in polite but blunt language to expe-
diently fi x the nation’s H-IIA rocket, which had blundered catastrophically in 
November 2003, when it blew up Japan’s second pair of IGS satellites. The third 
clause essentially asked the government to make a concrete plan for space 
development that would help preserve the nation’s technological base (or at 
least not waste the approximately $20 billion spent on space activities over the 
previous de cade), and to “make clear” exactly what the government intended 
to do and what it wanted further from space activities. While the third clause 
refl ected the subtle and inexorable shift  to the designation of Japan’s space 
development as a basic strategic national technology, the fourth clause is more 
directly on point. It not only sought government assurance on the industrial-
ization of space activities to achieve improvements in and launches of satel-
lites for communications, position determination, information gathering, and 
observation purposes. It went further and bluntly stated that with the increas-
ing importance of space utilization for national security and crisis manage-
ment, the government needed to reconsider its stance on the peaceful uses of 
outer space and to bring it into conformity with international interpretations.
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These positions represented the offi  cial view of Nippon Keidanren, whose 
Space Activities Promotion Committee, in par tic u lar, has been an indispensable 
player in Japan’s market- to- military trend. In short, Japan’s leading business 
group was asking legislators to consider relaxing the principle built into space 
development that strictly prohibited the use of space for any military or defense- 
related purposes. The subcommittee, which also represents another sixty or so 
space, aerospace, and related companies, distributed the document to politi-
cians. It proposed that Japa nese companies, and Melco in par tic u lar, be allowed 
to develop and use defensive national security systems and technologies in space, 
in line with international norms and, specifi cally, the Outer Space Treaty of 1967. 
As we discussed earlier, international norms meant moving closer to the offi  cial 
U.S. position and the UN general consensus on “peaceful purposes” such that it 
was not to be interpreted as “nonmilitary”; rather, it was to be interpreted as al-
lowing military use of space as long as such use was “nonaggressive.” The pri-
mary reason for asking for a new, broader interpretation of the PPR was to re-
move the increasingly ridiculous inconsistencies that fi rst became apparent in 
the 1980s, when the JDA began using satellite communications, and then more 
specifi cally in 1998, when the nation started its IGS reconnaissance program. The 
request in July 2004 was therefore only catching up with the reality of the pace of 
Japan’s steady militarization of space for defense purposes.

The fi rst proposal was only half the issue in considering the corporate role 
in the market- to- military trend. Another Keidanren committee— the Defense 
Production Committee— submitted a draft  of a second proposal to legislators 
aft er the Lower  House elections in July 2004, causing an uproar in the Diet. 
Essentially, this proposal asked the Diet to consider returning to a 1967- era 
resolution that allows Japan to export technologies that could be used both for 
peaceful and defensive applications— a resolution that was explicitly tight-
ened in 1976 to forbid Japa nese industry from exporting dual- use technology 
under any circumstances. Nippon Keidanren’s proposal, which also chal-
lenged the 1976 resolution banning nearly all arms exports, would allow directly 
for more open militarization of Japa nese industry’s space technologies.

Japan’s defense contractors have long chafed against such restrictions. There 
has been considerable public debate on the changing role of arms exports and 
technology sharing regimes, dramatically spurred by the FSX (Fighter Sup-
port Experimental) row, which played a signifi cant role in helping ensure Japan’s 
place at the core of BMD.50 Since the mid- 1990s, industry has been working 
hard to change the restrictions, most specifi cally, perhaps, with the establish-
ment of the U.S.– Japan Industry Forum for Security Cooperation (IFSEC) in 
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1996.51 IFSEC members include some of the world’s largest defense contractors 
located in the United States (for example, Boeing, Lockheed Martin, Raytheon, 
Northrop- Grumman) and Japan (for example, Mitsubishi, Ishikawajima- 
Harima, Melco, NEC). Taking as its departure point a combination of changes 
in external security threats, mechanisms of U.S.– Japan cooperation, defense 
acquisitions, and industry trends, the revised statement in 2003 built on a 1998 
report that called for the promotion of eff ective defense equipment and tech-
nology programs between the two countries. Given both geopo liti cal and 
global industry trends, the IFSEC noted that future U.S.– Japan cooperation 
on defense programs would mean, among other things, increased interaction 
among defense industries.52 The same report called for a more “fl exible appli-
cation” of Japa nese arms export control policies and continued that very 
theme both generally and in the specifi c context of BMD.

The revised IFSEC statement makes it clear that the or ga ni za tion’s goal 
was not just to seek “enlightened” U.S.– Japan cooperation on defense pro-
grams but also to combat reduced military spending. More directly, while the 
joint statement was dubious on the possibility of a general relaxation of Ja-
pan’s principles on arms export, it proclaimed that it was the major obstacle to 
more eff ective defense equipment and technology cooperation and sought at 
the very least a more “fl exible interpretation” of it. This combined lobbying 
eff ort is not unimportant. It makes evident that Nippon Keidanren and Japa-
nese industry heavyweights in space  were— and still are, in general terms— 
supported by their U.S. counterpart in terms of pushing for changes that 
support the market- to- military trend in Japan along several defense- related 
dimensions, including space- related ones.

Nippon Keidanren and the backers of the change for the arms export resolu-
tion change have been quite clear about their motivations and quite clear about 
the changes. The 1976 arms export resolution classifi ed rocket stages and engines, 
as well as key components like valves, as arms integrated subsystems.53 MHI, for 
example, wants to be allowed to export tanks and valves for the U.S. Delta space 
launch vehicle and to market abroad its LE- 5B second- stage liquid- fuel engine, 
which powers Japan’s H-IIA rocket. Extending, clarifying, or changing the 1976 
weapons export defi nition, or at least expanding the parts and systems lists and 
target countries to which sales can be made, will help bolster Japa nese industry 
and contribute to the U.S. missile defense program. As MHI offi  cials put it,

There are two barriers that restrict the promotion of the industry: the separation 
of space from the national defense and the export restriction. Changing them 
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will bring us national defense enhancement by full utilization of space, and acti-
vation of industry by both will lead to the emergence of new defense- oriented 
space programs. Allowing participation of Japa nese industry in U.S. defense 
programs will bring merit to both countries. The U.S. can utilize Japan’s excel-
lent technologies, such as propulsion, sensing, and so on, into their program. 
Participation in the U.S. programs, of course, encourages Japa nese industry.

Japan’s desire to participate in the U.S. missile defense program has not been 
dampened by the current resolutions because of a series of factors: weapons 
technologies are exempted for BMD technology transfer from Japan to the 
United States, MHI and some other electronic companies are key partners in 
the system development, the United States can avail itself of Japa nese engi-
neering and semiconductor electronics and other know- how, and U.S. indus-
try will accrue huge profi ts from BMD sales to Japan.

The same logic extends to other space- related ventures. Nippon Keidanren, 
for example, is interested in the construction of a satellite network contribut-
ing to safety and security, as well as support for the H-IIA and the H-IIB heavy 
launch vehicles. One specifi c request that shows concern with corporate profi t-
ability is that the government commit to a minimum of three H-IIA launches 
(with their concomitant satellite payloads) in order to maintain a decent reve-
nue stream for Japan’s space industrial base.54 The message is clear, through 
the contractors, through their powerful lobby Nippon Keidanren, and through 
direct contact with politicians that a governmental response is necessary. This 
is not just to stop the fl at- lining of the national space bud get that corporate Ja-
pan strongly believes has long been damaging the ability of Japa nese industry 
to respond to the needs of the country in the future. It is also, more fundamen-
tally, necessary to stabilize the fl uctuations in revenues suff ered by companies 
due to the start- stop nature of development since the late 1990s under a frac-
tured government policymaking structure for space ventures.

CONCLUDING ASSESSMENT

In the late 1960s, Japan apparently committed itself to the peaceful develop-
ment of space activities, or at least avoided the appearance of overtly de-
veloping increasingly sophisticated dual- use technologies. However, as Nippon 
Keidanren’s gathering momentum for legal changes shows, the ideal of keep-
ing space development away from the development of dual- use and military 
technologies turned out to be an impossible dream. All space endeavors are 
built on military technology, and the market- to- military trend in Japan is well 
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on its way, as recent changes in space- related laws and policies make clear. 
While the domestic Japa nese defense industry has been demanding that weap-
ons exports to all nations be allowed in principle, given the huge economic 
stakes, the government has responded by lift ing the arms- export ban. For the 
present, however, arms exports will be related to missile- defense products 
developed with the United States, which will be the only recipient.55

Our more basic point throughout this chapter has been simple: when assess-
ing the concrete direction of Japan’s military capabilities, whether in space or 
otherwise, the economic interests of corporations must be taken into account. 
They are certainly not the only actors shaping Japan’s space policy, but by virtue 
of making the actual technology, they have a stake in government policies like no 
other set of actors. Looking across the range of its lobbying activities, Nippon 
Keidanren has been very eff ective in leveraging the burgeoning national security 
concerns in Japan in the interests of its own defense contractors, who are in-
volved in both civilian and military space- related projects. We have concentrated 
not on the money or contributions they may have expended in infl uencing poli-
cymakers (on which information is unclear) but, rather, on the changing struc-
ture of the legislative and policy outcomes that can be linked to their economic 
interests. These eff orts are not likely to dissipate anytime soon, especially given 
the upgraded status of the MOD in Japan’s policymaking apparatus and the by 
now acknowledged centrality of space- related ventures to Japan’s defense. With 
an eye on the future of Japan’s national space policy and the economic impact on 
some of its most infl uential member corporations, Nippon Keidanren has lob-
bied the government for the designation of the space sector as a “critical technol-
ogy” in the nation’s industrial base.56 Above all, like other space powers, it has 
stressed the importance of a coherent national space strategy for Japan.

Working through the Space Activities Promotion Committee, its propos-
als to this end have also been specifi c.57 In June 2006 Nippon Keidanren let the 
government know that it strongly supported the enactment of a basic space 
law because it was indispensible to moving forward from development to three 
new pillars for the space industry, namely, national security, industrialization, 
and research and development. It further lobbied for the setup of a space devel-
opment strategy headquarters with the prime minister at its head. In July 2007 
it again urged the necessity of a basic space law, calling for a unifi ed space 
promotion system that would smooth the path of the Japa nese space industry 
and take it to a new stage. Slowly but surely, as we show, the Japa nese space 
industry has made its mark felt on the contents and directions of Japan’s space 
technology, policy, and laws.
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for most of the postwar period, the succession of administrative changes 
governing the space sector in postwar Japan left  insiders and outsiders strug-
gling to fi nd the locus of decision- making power. As indicated in the previous 
chapter, this became a major impetus behind the Kawamura initiative and the 
subsequent Basic Space Law of 2008. In this chapter we focus on the main 
public and private players involved in Japan’s space program since its incep-
tion. We do not shine as much light on the actual technologies they produce, 
such as rockets and satellites, which are taken up more specifi cally in the next 
three chapters. Rather,  here, we focus on the makeup of the institutions and 
players in Japan’s space saga: Who are the players? How did they come to be 
doing what they do today? What does the sum total of their activities and 
ambitions say about the militarization debate in Japan at the specifi c level of 
space technologies?

This chapter has two main parts. First, it lays out the changes in the or ga ni-
za tion of the nation’s principal space agencies and institutions, with due con-
sideration for their historical evolution and their current role in space policy-
making. It examines the government ministries and associated organizations, 
their various roles, and the key programs identifi ed with the construction of a 
military space infrastructure. Second, it turns to the crucial industry players 
that have not garnered as much attention in shaping outcomes in Japan’s space 
policy. With a focus on the economic fortunes of the various corporations, it 
examines their historical, current, and projected space- related activities, with 
an eye on those involving military ones.

 3 THE PLAYERS
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GOVERNMENT PLAYERS

Japan’s space policy has been disbursed over several government institutions 
in the postwar period.1 This was precisely the situation that the Kawamura 
initiative attempted to alter.2 Figure 3.1 lists the main public players as of 2009. 
The new Strategic Headquarters for Space Policy (SHSP), whose existence was 
mandated by the new Basic Space bill as it came up for passage, held its fi rst 
meeting in September 2008.3 At that time the SHSP became responsible not 
only for draft ing the Basic Space Plan but also for coordinating it across min-
istries and bringing it into eff ect. Its space projects and plans will similarly 
have to be strategized in the context of existing institutional structures.4 Figure 
3.1 reveals that the governance of space activities in Japan, while now presum-
ably dominated by the SHSP, is still functionally characterized by long- standing 
divisions across ministries and agencies that will need considerable work to 
cohere under an overarching national space policy.

The SHSP is a new and high- profi le player in an institutional setting that 
is characterized, as discussed below, by older, established, and less well known 
but very infl uential players in Japan’s space saga. Although its legal status sig-
nals far more coherence than ever before in Japan’s space policy establishment, 
it remains to be seen whether or not the SHSP will play a dominant and over-
arching role in shaping space policy in the national interest in the future.5 
Apart from bud getary affl  ictions, in the short term it too will have to tread 
carefully among the existing actors that have been critical in bringing up Japan’s 
strategic space technologies.

Within the fractured or ga ni za tion of Japan’s space- related policymaking 
structure in the postwar period, not all ministries and agencies have wielded 
equal power as they have pursued their various space projects, visions, and 
plans. Below we lay out some of the key facts regarding the main public players 
in this period, paying attention to two elements: their weight in shaping space- 
related directions, and their oversight specifi cally of those systems that might 
feed into military space capabilities. Table 3.1 provides information on the key 
space- related projects of the main public players, almost all of which will be 
discussed in the book.
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Table 3.1. Projects of Interest to Main Public Actors

Actors Key Projects

Cabinet Offi  ce (CO) IGS program management; overseeing ground station network; 
image and intelligence analysis and distribution; guiding 
development of second and third generation satellite 
constellations

Council on Science and 
Technology Policy (CSTP)

Overall strategic planning for Japan’s space policy, superseding 
SAC in October ; development of satellites and technologies, 
especially sensor technologies, for national security; articulation 
of major change in national policy guidelines

Space Activities 
Commission (SAC)

Implements CSTP policy and closely manages programs; authorizes 
launches; manages technology development and implementation

Strategic Headquarters for 
Space Policy (SHSP)

Mandated by Basic Space Law to coordinate space policy, draft  
and implement Basic Space Plan, and carry out general research 
and consultation on all national space projects

Ministry of Education, 
Sports, Science and 
Technology (MEXT)— 
Japan Aerospace 
Exploration Agency 
(JAXA)

Overall design and program control of Satellite programs, 
equipment, environmental and advanced weather sensors, 
global warming gas sensor technology, and so on; NASDA 
legacy projects, ALOS, GOSAT, GPM/DPR, ETS- VII, WINDS, 
OICETS; ISAS legacy projects, LUNAR- A, SELENE, PLANET- C, 
BepiColumbo, SOLAR- B, ASTRO- F; H-IIA and H-IIA heavy 
version; HTV; International Space Station (JEM/Kibō); 
management for project QZSS/Michibiki positioning system 
technology and infrastructure, Mu-  and possible solid booster 
derivates, Galaxy Express (GX, now cancelled) Medium Launch 
Vehicle LNG engine; USERS reentry pod technology, Advanced 
Solid Rocket (ASR /Epsilon)

Ministry of Land, 
Infrastructure and 
Transport (MLIT)

MT- SAT program; Positioning system and weather satellite 
research; QZSS/Michibiki basic technology development; 
advanced GPS- type positioning infrastructure

Ministry of Economy 
Trade and Industry 
(METI)

USERS and SERVIS commercial satellite prototype programs; 
natural resources monitoring technology program; commercial-
ization promotion for GX (now cancelled); promotion of Space 
on Demand (SOD); USERS reentry pod technology, QZSS/
Michibiki basic technology development; ASNARO/Sasuke 
satellite technology development

Ministry of Internal 
Aff airs and Communica-
tions (MIC)

Space communications technology research; space utilization 
research; gigabit bandwidth technology research; QZSS/
Michibiki communications systems research and development

National Institute of 
Communications and 
Information Technology 
(NICT)

Satellite communications technology R&D, including broad-
band, optical, and millimeter wave; Smart Satellite Technology 
Group (SSTG, now disbanded); satellite rendezvous and repair 
technology; highly advanced atomic clocks.

Ministry of Defense 
(MOD)

Seeking for national defense: ballistic missile early warning; 
signals intelligence, dedicated communications; military 
reconnaissance (optical and radar), Operationally Responsive 
Space (ORS) systems, Space Situational Awareness (SSA) 
systems, satellite protection technology

note: Table represents a summary of fi ndings/projects as covered in Chapters 3, 4, 5, and 6.
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The Space Activities Commission (SAC) and the Council 

for Science and Technology Policy (CSTP)

Although not well known, Japan had set up a Space Development Council in 
May 1960 and a Space Development Promotion Headquarters in the Science 
and Technology Agency in 1964.6 When the Space Activities Commission 
(SAC) was established within the prime minister’s offi  ce in 1968, it abolished 
the Space Development Promotion Headquarters, seeking to replace it with 
the National Space Development Agency (NASDA). From then on SAC became 
responsible for formulating the fundamental policies of Japan’s space pro-
gram at the broadest levels, publishing Japan’s fi rst ever Fundamental Policy 
for space in 1978, which it continued to revise until 1996.

In 2001 the Council for Science and Technology Policy (CSTP) was estab-
lished within the Cabinet Offi  ce (CO). Focused at the broadest planning level, 
one of its seven expert panels was designated as the Special Research Com-
mittee on Space Development and Utilization. The CSTP is offi  cially headed 
by the prime minister and presided over by a minister of state for science and 
technology policy, also located in the CO. Its objective is to articulate a basic 
long- term national science and technology policy, allowing for coordination 
across Japan’s ministries. Its primary purpose is to support the prime minister 
and cabinet in scientifi c matters— space activities included. The establishment 
of the CSTP within the CO downgraded SAC from its po liti cal perch. In the 
wake of administrative reshuffl  ing in the early 2000s, SAC was then appended 
to the one ministry, discussed next, that had long been dominant in space 
policy.

Ministry of Education, Culture, Sports, Science 

and Technology (MEXT)

In 2001 the former Ministry of Education merged with the Science and Tech-
nology Agency (STA) to become the present Ministry of Education, Culture, 
Sports, Science and Technology (MEXT).7 This single ministry was historically 
a key player in Japan’s space policy, and it was only at the end of 2009 that its 
star began to decline in the  wholesale recalibration of Japan’s space policy to 
focus on a national security role. Because the relative power of MEXT will 
remain strong until either the Ministry of Defense (MOD) or the Ministry of 
Economy, Trade, and Industry (METI), or a combination of both, assume more 
power, it is helpful to start  here. Even as bud get increases have been fl at, the 
fact stands out that in 2005, MEXT accounted for about 65 percent of all 
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science and technology- related expenses by the government, and assumed 
prime responsibility for the promotion of the space fi eld.8 As Figure 3.2 indi-
cates more specifi cally, MEXT’s heavyweight status in the overall Japa nese 
space program is evident in the bud getary allocations across principal minis-
tries. There are other ways in which MEXT has been important. On the 
 implementation side, historically MEXT (and its pre de ces sors) oversaw or 
coordinated the work of three principal government agencies that came to be 
central players in Japan’s early space policy— the Institute for Space and Astro-
nautical Science (ISAS), the National Aerospace Laboratory of Japan (NAL), 
and NASDA.9 It is helpful to know something of their background as these 
three space agencies  were critical to advancing Japa nese space technologies 
over the postwar period.

Several committed engineers and scientists began launch vehicle research 
principally at the University of Tokyo from April 1955 onward under the aus-
pices of the Institute of Industrial Science. In 1964 the University of Tokyo 
also became home to the Institute of Space and Aeronautical Science (ISAS), 

MOE
0.3%

MLIT
3%

METI
3%

MAFF
1%

MIC
1%

MOFA
 0.05%

NPA
 0.2%

CO
 0.001%

CS
 19%

MOD
 17%

MEXT
56%

source:  Strategic Headquarters for Space Policy (SHSP), “(Sankō) Heisei 21 Nendo Uchū Kankei Yosan” 
[Reference: Space Related Bud get 2009], available online at  www .kantei .go .jp (accessed 30 June 2009). Total 
space- related bud get at approximately $3.5 billion.

note:  Key to acronyms: Ministry of Education, Culture, Sports, Science and Technology (MEXT), 
Cabinet Secretariat (CS), Cabinet Offi  ce (CO), Ministry of Defense (MOD), Ministry of Economy, Trade and 
Industry (METI), Ministry of Land, Infrastructure and Transport (MLIT), Ministry of Internal Aff airs and 
Communication (MIC), Ministry of Agriculture, Forestry and Fisheries (MAFF), National Police Agency 
(NPA), Ministry of Foreign Aff airs (MOFA), and Ministry of the Environment (MOE).

Figure 3.2.  National Space Bud get of Japan by Ministry, 2009
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which was even more focused on rocket development. In 1981 this institute 
was reor ga nized under the name of the Institute of Space and Astronautical 
Science (ISAS) as a joint research or ga ni za tion among Japa nese universities. 
In January 2001 it was placed under MEXT’s jurisdiction. NAL was established 
in July 1955 as an auxiliary body to the prime minister’s offi  ce, and placed un-
der the jurisdiction of the new STA in 1956. It opened an aerospace division in 
1963 and was renamed the National Aerospace Laboratory. It developed large- 
scale test facilities, including the Kakuda Research Center, which was built in 
1965 to allow research on a wider scope. Since the late 1960s, much of NAL’s 
work has focused on the research of key technologies for space and aerospace 
transportation systems. In 2001, aft er being placed under MEXT, its status 
was changed to an in de pen dent administrative institution and it transformed 
into the Kakuda Space Propulsion Laboratory.10 With respect to launch vehi-
cles, the focus in the early stages was on the development of small- scale, solid- 
fuel rockets that could launch scientifi c satellites, the fi rst of which was 
launched in 1970. It was the general emphasis on getting into space that led to 
the creation of NASDA in October 1969. NASDA was able to rely on the tech-
nology transfer provisions in the 1969 U.S.– Japan Space Technology Agree-
ment to specifi cally develop and launch rockets and application satellites. In 
January 2001, it too was placed under MEXT’s jurisdiction.

NASDA and ISAS had a healthy rivalry, which was not alleviated despite 
the fact that by 2001 both agencies  were under MEXT’s umbrella. NASDA was 
always the bigger of the two agencies, both in terms of personnel and bud gets. 
Around 2003, NASDA had a staff  of about 1,000 personnel, whereas ISAS had 
only about 400, and NAL’s staff  was just shy of 300. On bud gets some interna-
tional perspective is necessary.11 In the United States, the National Aeronautics 
and Space Administration (NASA) spends on an average between $15 and $16 
billion a year for its space projects. In comparison, Japan’s combined offi  cial 
bud get for space programs in 1994 was approved at $3.2 billion, a fi gure that left  
very little room for operational and developmental mistakes across the board. 
Of this amount, NASDA garnered $2.3 billion, and ISAS about $300 million.

There was a sharp bifurcation between NASDA, with its focus on building 
liquid- fuel rockets and satellites for strategic technology acquisition, and ISAS, 
with its focus on solid rocket technology and scientifi c research. Irrespective 
of their competencies and achievements, a succession of failures in both satel-
lites and launch vehicles, even aft er multiple rounds of enquiries and blue- 
ribbon accident investigation committees, led to widespread domestic criticisms 
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of the Japa nese space program as a  whole— especially its jurisdictional splits 
and its in eff ec tive ness in establishing Japan’s credibility as a player in the 
global commercial space arena.12 There  were thus many initiatives and action 
plans focused on quality control, program management, contractor relation-
ship with manufacturers, and peer reviews. While consolidated under MEXT 
and waving the cooperation fl ag, all this suggested that ISAS and NASDA 
cooperated minimally and kept their various fi elds of competence intact.

Japan Aerospace Exploration Agency (JAXA)

These operational affl  ictions led to further eff orts to streamline the policy-
making structure— to create a continuous and systematic approach to space 
development from basic research and development (R&D) to practical appli-
cation. A bill on the merger of the three agencies was therefore submitted to 
the Diet in October 2002. At that point the idea was for MEXT to have looser 
oversight over the proposed merged agency, which was to become an in de-
pen dent administrative agency or semi- privatized entity with more power to 
decide its own direction.13 As an in de pen dent agency, the or ga ni za tion’s man-
agement was supposed to be able to make decisions without the need for 
program- by- program oversight by MEXT and SAC, to draft  members in from 
industry, and to outsource more work to industry contractors.

The thinking no doubt was that both MEXT and SAC would be taking 
a “hands- off ” approach to the new or ga ni za tion that, in theory, would have 
more autonomy for its management and responsibility for its decisions. Insti-
tutionally, the expectation was that there would be synergistic eff ects from 
merging diff erent technical competencies. The new agency was also to have 
responsibility for both aeronautics and space development that would circum-
vent some of the legal problems related to the militarization of space assets. 
Although the aerospace portion of the new agency’s mandate would involve 
developing jet fi ghters and other military- related technologies, those programs 
would not be subject to the “peaceful purposes” clause that had applied to 
NASDA.

Structurally the eff ort bore results, even though NASDA and ISAS offi  cials 
resisted the merger because of their diff erent competencies (technological de-
velopment and basic science, respectively).14 On 1 October 2003, ISAS, NAL, 
and NASDA  were merged into one in de pen dent administrative institution, 
the Japan Aerospace Exploration Agency (JAXA)— the month and year in 
which China succeeded in its fi rst manned spacefl ight.15 The goal was to make 
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it a more effi  cient and vigorous or ga ni za tion, and to work in close collabora-
tion with industry to forge a new role for Japan in space activities.16

As Figure 3.3 reveals, JAXA ended up with consolidated powers in terms 
of Japan’s space development ambitions. Of the three original agencies, only 
ISAS appears to have survived with its focus on space sciences and research, 
whereas the functions of the other two are split among the various directorates. 
ISAS reportedly only accepted the merger aft er assurances that it would be al-
lowed to continue much of its science missions without interference within the 
larger agency.17 Just as crucially, mission selection has been kept within famil-
iar ISAS internal mission selection and other crucial decision- making pro-
cesses. In practice, overall administrative planning is carried out by the Stra-
tegic Planning and Management Department. NASDA’s functions seem to 
have been incorporated in the Space Transportation Mission Directorate, which 
oversees key projects involving space access, such as the H-IIA and H-IIB, 
and the Advanced Solid Rocket (ASR/Epsilon). Satellites, ranging from Earth 
and environmental satellites to the Quasi- Zenith Satellite System (QZSS/
Michibiki), are generally controlled by the Space Application Mission Direc-
torate. NAL’s functions seem to be split between the Aerospace Research and 
Development Directorate and the Aviation Program Group. Human Space 
(the Japa nese Experiment Module, or JEM/Kibō) seems separated from the rest 
of the or ga ni za tion and, as noted above, ISAS is in its own kingdom.

What is important is that, along with the other conventional space agency 
programs, the spy satellite program is also  housed in JAXA. As there is no 
public information available on the issue, it is diffi  cult to say what this means 
for the government’s earlier decision to circumvent the turf wars by placing 
Information  Gathering Satellite (IGS) control within the CO and creating an 
in de pen dent body, the CSTP with its own space- related committee.18 At the 
time of writing, the CO remains in charge of overseeing the development and 
operation of the spy satellite fl eet (originally this was to avoid the issue of the 
then Japa nese Defense Agency (JDA) and now MOD directly controlling the 
satellites). While it is also not apparent from offi  cial or gan i za tion al charts for 
either MEXT or JAXA, if the current JAXA law continues to stand it will 
mean that MEXT has the dominant supervisory role over JAXA through legal 
provisions (for example, concerning the appointment of the agency’s execu-
tives or its own designation as the major competent ministry).19  Here too it 
remains to be seen how jurisdictional issues will be resolved involving JAXA, 
especially with the arrival of the SHSP, and its eff orts to put its own stamp on 
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the space policymaking structure in Japan. Perhaps most important of all 
with respect to JAXA’s future, it is helpful to keep in mind that the new Basic 
Space Law mandates a review of its administrative, jurisdictional, and or gan-
i za tion al structure.20

Ministry of Internal Affairs and Communication (MIC)

The Ministry of Internal Aff airs and Communication (MIC) was formerly the 
Ministry of Posts and Telecommunications (MPT) before it was transformed 
into the Ministry of Public Management, Home Aff airs, Posts and Telecom-
munications (MPHPT) and then renamed MIC in mid- 2004. MIC has long 
had an interest in space activities related to radio waves, and it oversaw other 
interested players, such as the Communications Research Laboratory (CRL), 
Nippon Telegraph and Telephone (NTT), Kokusai Denshin Denwa (KDD), 
and the Japan Broadcasting Corporation (Nippon Hōsō Kyōkai, the NHK).In 
its previous incarnation as MPT, it was the national governmental agency that 
defi ned and funded R&D projects in the space communications area.

In par tic u lar, its CRL research arm was responsible for developing a large 
portfolio of satellite communications technologies that  were designed to en-
able Japan to become a major commercial space power.21 The CRL was also 
closely tied to the development of communications technologies with NASDA 
and the former big three of Japan’s satellite building companies: Mitsubishi 
Electric (Melco), NEC Corporation, and Toshiba Corporation. It turned out 
to be the lead government agency in conjunction with NASDA/Melco, for 
 Japan’s CS (Sakura), CS- 2, and CS- 3 communications satellites. The CRL was 
responsible for developing the highly regarded radar technologies, such as the 
precipitation radar on the joint- NASA Tropical Rainfall Mea sur ing Mission 
(TRMM) environmental satellite. Other technologies have included sophisti-
cated inter- satellite and inter- orbit communications, broadcasting, and spot 
beams. In the 1990s CRL was praised for its fundamental and advanced re-
search in satellite communications, primary focus on mobile and high data 
rate multimedia satellites, optical communications technology, and satellite/
terrestrial communications systems experiments. Its integration in global 
satel lite research networks and especially close work with Japa nese industry 
allowed it to optimize the technology transfer pro cess. On the other hand, the 
CRL also appeared cursed, with its involvement in the highly advanced 
ETS- VI/Kiku- 6 and COMETS/Kakehashi satellites, both of which  were placed 
in incorrect and unsuitable orbits.22
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CRL’s institutional fortunes evolved, and, as with other agencies, it was spun 
off  into an administrative agency in 2001. In April 2004 the CRL was merged 
with another quasi- independent communications research agency, the Tele-
communications Advancement Or ga ni za tion of Japan, to form the National 
Institute of Information and Communications Technology (NICT) at pres-
ent.23 As noted above, the then- CRL was responsible for developing the com-
munications technologies for a series of satellite programs over the de cades 
that signifi cantly advanced Japan’s abilities, such as satellite constellations, laser 
inter- satellite technologies, and extremely high- bandwidth- to- mobile devices 
technologies. Continuing this line of work, the NICT’s bud get for the fi scal 
year 2005– 2006 was about ¥3 billion. Initially the NICT’s space- related pro-
grams  were run in six space technology and communications departments— 
namely, Broadband Satellite Network, Optical Space Communications, Space 
Data Transmission, Millimeter- Wave Devices, Mobile Satellite Communica-
tions Group, and the Smart Satellite Technology Group (SSTG). Its related 
organizations and facilities include Kashima Space Research Center (KSRC), 
which succeeded in broadcasting the Tokyo Olympic Games to the world 
in 1964. KSRC, which presently studies formation and cluster- fl ying satel-
lite control and plate tectonics, includes the Space Cybernetics Group, which 
also looks into multiple satellite control and orbit dynamics. High- bandwidth, 
narrow- beam laser communications technologies, as well as the development 
of microsatellites by SSTG for on- orbit rendezvous, repair, and refueling tech-
nologies are discussed in Chapter 6 with other cutting- edge technology devel-
opment programs that are controversial because of their potential dual- use.24

In late 2005, NICT and MIC launched a bid to be major players in Japan’s 
next generation satellite communications infrastructure.25 Under the rubric 
of ensuring security and safety, their highly ambitious proposal involved an 
infrastructure stretching over twelve fi elds utilizing space communications in 
the ser vice of a network society. While the MIC did not receive a bud get for 
the project, many of the ideas are closely echoed in the new space policy of 2009. 
However, in 2007, NICT’s ambitious space technology programs  were re-
structured and consolidated into one research group under the New Genera-
tion Wireless Communications Research Center. While the Center is offi  cially 
in the NICT’s Yokosuka laboratories, space technology research actually con-
tinues in Kogane.26 In our view, this was primarily because the laboratory’s 
major work, namely building Japan’s space communications technology base, 
was seen to be accomplished.
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There is also evidence of a backlash against the CRL/NICT in today’s envi-
ronment, where the laboratory’s broad- based approach to research is no longer 
seen as needed. Some have protested, saying that Japan needs to continue to 
reinvest in satellite communications research and development for a network- 
centric defense system.27 But we believe that with Melco and NEC in the lead, 
Japan’s contractors are quite capable of conducting the research and develop-
ment they need for next- generation technologies under the rubric of funding 
for national security.

Ministry of Economy, Trade, and Industry (METI)

The Ministry of International Trade and Industry (MITI, the pre de ces sor of 
METI) fi rst established its Space Industry Offi  ce in 1979, upgrading it to a 
Space Industry Division in 1987.28 In July 1997 two separate divisions at MITI, 
namely aircraft  and space, both under the Machinery and Information Indus-
tries Bureau, formally merged into the Aircraft , Ordnance and Space Divi-
sion. At present, METI’s space policy is focused within the Manufacturing 
Industries Bureau— specifi cally, what is now the Aerospace and Defense Indus-
try Division.29 Despite its prominence in Japan’s industrial catch- up, METI 
appears at fi rst blush to have been out of the loop for much of Japan’s space 
policy development. For the most part, it also appears that METI’s main and 
most visible activities  were focused on the promotion of the industrial utilization 
of space, with a specifi c focus on remote sensing and uses of micro gravity for 
applied science and space components experiments. Linked to these have been 
programs designed to develop standardized systems for building satellites 
and lowering costs to make them commercially competitive.

However, METI- and METI- related institutes have carved out a critical role 
for themselves that we believe is tailor- made for today’s environment. Over 
the course of the 1990s, they have forged or used their close links with the 
private sector to come to the fore in programs with dual- use technology that 
might prove to be extremely useful in pushing development of systems of mili-
tary potential. Of par tic u lar interest in this respect is the Institute for Un-
manned Space Experiment Free Flyer (USEF), the New Energy and Industrial 
Technology Development Or ga ni za tion (NEDO), and the Japan Resources 
Observation System and Space Utilization Or ga ni za tion (JAROS).

USEF, which was established in 1986, is METI’s main space or ga ni za tion 
for its non- rocket- related programs and has publicly stressed themes of cost- 
cutting and commercialization of the Japa nese space industry.30 As we discuss 
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below, USEF’s ties to industry are as direct as is its prominent role in develop-
ing dual- use technologies, both of which lend weight to the market- to- military 
thesis. In the last de cade alone, three of USEF’s heads have been former CEOs 
of Melco, namely, Takashi Kitaoka, Ichiro Taniguchi and Setsuhiro Shimomura. 
As Melco CEO in 1998, Kitaoka foreshadowed his later moves by publicly 
 calling for the government to infuse more money into satellite development, 
particularly the Unmanned Space Experiment Recovery System (USERS) proj-
ect. Shortly aft er this, he resigned from Melco in disgrace over a fi nancial scan-
dal and the company’s fi rst losses in fi ft y- two years. This did not stop him from 
assuming the chairmanship of USEF, where he oversaw the USERS project and 
several other next- generation satellite systems for Melco. He was replaced at 
Melco in 1998 by Taniguchi, the former head of the company’s defense and aero-
space section. Aft er becoming chairman of Melco in 2002, Taniguchi went on 
to serve as chairman of the Space Activities Promotion Committee at Nippon 
Keidanren, working assiduously to change Japan’s space policy to its present 
national security role. As of 2010, his replacement as chairman of USEF is yet 
another former CEO and president of Melco, Setsuhiro Shimomura. All of the 
major corporations in Japan’s corporate space infrastructure, the most promi-
nent of which are discussed below, are members of USEF and likely to remain 
so as long as it continues to exist.

USEF has been involved in technologies that are suitable for warhead tar-
geting and reentry from orbit, particularly in two projects: the EXPeriment 
RE- entry Space System (EXPRESS) and USERS.31 EXPRESS, a joint project 
between Japan and Germany, was intended to test autonomous reentry capa-
bility in 1995, but the capsule was not injected into orbit correctly and ended 
up landing in Ghana. The USERS project was aimed at establishing capability 
in long- duration, self- return space experiments. The USERS space capsule 
successfully splashed down in the Pacifi c Ocean near the Ogasawara Islands. 
The experiment— which basically tested the ability of the capsule (the shape 
of which was easily mistakable with the nose cone of a warhead) to perform 
automatic maneuverable pod reentry— incorporated ablative shielding tech-
nologies that ensured the capsule’s accurate targeting. As of 2010, USEF is 
involved in the Advanced Satellite with New System Architecture for Observa-
tion (ASNARO/Sasuke), which can potentially be integrated in a military space 
infrastructure.

METI was also involved in direct support of rocket development, known 
as the GX program, that was to have used the fi rst stage of a U.S. Atlas for a 
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medium- sized rocket and was supposed to be commercially competitive, which 
we discuss later in the book. Looking ahead, METI and USEF have played 
a prominent role in developing radar and sensor technologies that  are tech-
nological building blocks of what is to be Japan’s next- generation Operation-
ally Responsive Space (ORS) and spy satellite constellation. These technologies 
include, for example, the optical sensor and synthetic aperture radar for the 
Japa nese Earth Resources Satellite (JERS- 1/Fuyō- 1) Earth observation satellite 
(Melco), the Phased Array type L-band Synthetic Aperture Radar (PALSAR) 
for the Advanced Land Observing Satellite (ALOS/Daichi) satellite (Melco) 
and the Hyper Spectral Sensor (NEC).

NEDO, which was established as a semi- governmental or ga ni za tion in 
1980, became an in de pen dent administrative agency in 2003.32 In promoting 
and coordinating nationwide R&D on industrial technology, its main minis-
terial coordination is with METI. With respect to current space ventures, 
NEDO is focusing on advancing fundamental technologies for the next- 
generation of small- scale satellites, as well as the QZSS/Michibiki system 
(which will be discussed in Chapter 6). Through the Panel Extension Satellite 
(PETSAT) concept, it is promoting R&D in modular satellites with unfolding 
multipurpose panels. Echoing ORS concepts, such small- scale technologies 
are relevant as building blocks for Japan’s upcoming METI- led “Space on De-
mand” (or SOD) programs. The new SOD concept by METI targets consumer- 
oriented, effi  cient, innovative, low- cost, short- term delivery technologies 
across satellite systems, launch systems, technology verifi cation, and ground 
systems.33 As the emphasis on these types of small technologies suggests, 
METI’s star may well now be rising as of 2009 just as the role of other estab-
lished players begins to wane. In fact, METI may be uniquely positioned for a 
more prominent role in Japan’s space policy on two fronts: user- friendly com-
mercial operations (telecommunication, broadcasting, car navigation, weather, 
and so on) which still constitute the bulk of profi ts for space- related enterprises; 
and, as described above, dual- use and now small- scale technologies that are 
in line with the new emphasis on defense.34

Finally, JAROS had its origins in corporate sponsorship in 1986, when a 
range of satellite makers— among them, Toshiba, NEC, and Melco— sought 
then MITI’s as well as the prime minister’s approval to conduct R&D on re-
source observation technologies for use on the JERS- 1.35 JERS- 1, launched in 
1992, continues to observe and collect data related to land and coasts, forestry, 
environment, disasters, and so on, with both a Synthetic Aperture Radar (SAR) 
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and an Optical Sensor (OPS). Research to advance its SAR technology, in 
par tic u lar, was started in 1993, and it was instrumental in advancing Japan’s 
Earth observation (EO) and, subsequently, the spy satellite program. Presently, 
JAROS receives its sponsorship and commission from METI as well as MEXT 
and is charged primarily with developing space- borne remote sensors to better 
observe Earth resources and environmental changes. It merged with the Japan 
Space Utilization Promotion Center (JSUP) in April 2006. At present, JAROS 
continues to work in cooperation with JAXA, the Remote Sensing Technology 
Center of Japan (RESTEC, connections with MEXT), the Earth Remote Sens-
ing Data Analysis Center (ERSDAC, connections with METI), as well as with 
prominent space- related corporate players.

Ministry of Land, Infrastructure, and Transport (MLIT)

MLIT has long been investigating the establishment of multipurpose satellite 
systems that would essentially cover the telecommunication needs of the 
ministry as a  whole (but the multifunctionality of which would allow military- 
related work as well).36 One of MLIT’s major programs, which focused on im-
proving air traffi  c control over the Northern Pacifi c route between the United 
States and Japan, suff ered a setback in November 1999 when a faulty turbine 
on the H-II rocket led to the blowing up of the Multi- functional Transport Satel-
lite- 1 (MTSAT- 1) satellite. The replacement MTSAT- 1R and backup MTSAT- 2 
 were launched by H-IIAs in February 2005 and February 2006, respectively. 
The MLIT is also a major player in the QZSS/Michibiki system, as are other 
ministries, such as MEXT, METI, and MIC.

Ministry of Defense (MOD)

Another rising player in the space policy saga is MOD, which was formed in 
January 2007.37 Setting aside MEXT, one indication of the importance MOD 
has gained in such a short time is the space bud getary allocations as set out in 
Figure 3.2. Citing the dependence of many nations on space assets, MOD is 
clearly going to be an even more important consumer of BMD- based systems 
as well as satellite- based communications, imagery, and meteorological infor-
mation in the future. It has not wasted much time in attempting to put its 
stamp on the directions of space policy, having already established a Commit-
tee for the Promotion of Outer Space Development and Utilization (CPSDU) 
in 2008. As discussed in Chapter 5, in January 2009 this committee came up 
with MOD’s own basic policy guidelines, which speak to protecting satellites 
and supporting small satellite programs that have strong implications for highly 
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militarized space assets. Although the research is being carried out openly by 
universities across Japan, it is our view that at some point military communi-
cations and counterspace technologies— especially those based on small satel-
lites, if the trend continues— will probably be aggregated in Melco and NEC, 
Japan’s two primary satellite makers, with direct contracts through MOD and 
METI’s USEF. Given our emphasis on the market- to- military trend in Japan’s 
legal and policy rubric for space at present, we also believe that MOD’s overall 
weight in the space establishment is likely to grow.

CORPORATE PLAYERS

METI’s jurisdictional oversight over Japan’s manufacturing base is an impor-
tant segue to considering the key role corporations play in the technical devel-
opment of space assets, and now we turn more fully to the private actors them-
selves. As Figure 3.1 reveals, private corporations and enterprises are now 
acknowledged as an integral part of Japan’s space policy establishment.

The basic transition toward a more visible national security infrastructure 
in Japan’s space policymaking is what distinguishes the past from the present. 
For most of the postwar period, it was within the fractured nature of Japan’s 
space policymaking apparatus that government and industry attempted to 
move elements of the nation’s space program from a technology acquisition 
phase to an industrialized phase to the applications phase. Because of the risks 
and costs involved in “commercial” space projects, industry has been and re-
mains of course unwilling to pursue investment unless it is either underwrit-
ten or heavily subsidized by the government. Government, on the other hand, 
has oft en proved unwilling to play the roles that industry requires in the PPPs 
(public private partnerships) that have been formed. This has been evident in 
cases of the PPPs for both the QZSS/Michibiki system and the GX medium 
rocket  that  were originally proposed by industry to promote “applications” or 
“commercial” space activities.38 Such issues have had a profound impact on 
the abi lity of future products to become commercially successful in any mean-
ingful sense and have played an important role in pushing toward government 
procurement based on building the nation’s national security infrastructure.

Central to Japan’s space policy is a formidable set of Japa nese corpora-
tions, some with manufacturing experiences stretching back to Japan’s earli-
est eff orts at industrialization and militarization of industry assets. Until a 
wave of consolidation hit Japan at the end of the 1990s— itself an echo of the 
massive consolidation that took place in the United States and Eu rope when 
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the global commercial satellite and launch market bubble burst— Japan’s 
space development industry was controlled by six contractors that, between 
them, accounted for the lion’s share of government funding and that accumu-
lated the vital systems integration technologies. These six contractors can be 
split into two camps: the rocket and launch facility builders and the satellite 
makers. The three space launch vehicle (SLV) makers  were Mitsubishi Heavy 
Industries (MHI), Ishikawajima- Harima Heavy Industries (IHI), and Nissan, 
while the three satellite makers  were Melco, NEC Corporation, and Toshiba.

Table 3.2 sets out the principal private players in the Japa nese space saga 
with a focus on those that have helped shape the nature, contents, and direc-
tions of Japan’s space technology. As is also indicated, almost none of these 
players is a novice in the production of military- related products. Perhaps the 
most important thing to note is that the industrial group that sits atop all of 
the defense contractors in Japan is the very same that is also presently at the 
apex of Japan’s space- related production— namely, the Mitsubishi Group. At 
this stage, the Mitsubishi companies fi gure in the top rankings of aggregate 
defense revenues around the world. Although, relative to other global players, 
their reported revenues from defense are a small part of their overall makeup, 
a focus on aggregate defense revenues still means that MHI is among the top 
twenty players in the world, and Melco is within the top fi ft y. While ordinal 
rankings should not be taken too seriously because the currency’s swing value 
could make a company fall in the list while the acquisition of a new program 
could make it go up, these placements nevertheless show that these are quite 
important fi rms. As the next section suggests, more important than rankings 
is the actual capabilities and present technical knowledge of the key corporate 
players across the stated pillars of Japan’s space program, rockets and satel-
lites. Looking at these two sets of programs more closely, there is little doubt 
that it is these very players that stand to benefi t eco nom ical ly from any expan-
sion in the business of militarized space products over the next few de cades.

Rocket Makers

Until consolidation, Japan’s three major contractors involved in rocket vehicle 
design, integration and production  were Nissan Motor Company’s Aerospace 
Division, MHI, and IHI. They are discussed in turn below, with attention to the 
principal historical turns and twists that aff ected Japan’s rocket development.39

Nissan    Nissan was established in 1933 and acquired its present name in 
1934.40 It has rightly billed itself as a major contributor to Japan’s space pro-
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gram with a focus on rockets. The company was able to enlist some of the very 
same key engineers and physicists who had also played a signifi cant role in the 
development of Japan’s warplane industries in the 1930s, such as Ryoichi Nak-
agawa (chief of the team of Nakajima Aircraft  Company that developed the 
Zero’s sakae- 21 engine) and Yasuakira Toda (who helped another Nakajima 
engineer, Hideo Itokawa, known as the father of Japan’s space program, to 
launch the fi rst Pencil rockets). At Nissan, both Nakagawa and Toda  were part 
of the intellectual team that powered a series of Japa nese rockets, such as the 
Pencil, Kappa, Lambda, and Mu.

Nissan’s postwar role in Japan’s rocket development dates specifi cally back 
to April 1953, when it started R&D on rocket motors. By 1986 all solid rocket 
motors used by NASDA and almost all solid rocket stages used by ISAS  were 
produced by Nissan, and the company was confi dently building on successive 
sets of technologies to develop the fi rst H-II solid rocket boosters (SRBs). This 
technology will feature prominently later in the book, as it is the basis of Japan’s 
SOD space access program, the new Advanced Solid Rocket (ASR/Epsilon).

Looking back over the early postwar period, there is little question that 
Nissan’s technology was behind a series of solid launches for Japan. In February 
1970, when Japan successfully launched its fi rst satellite, Ohsumi, it was Nissan 
that had developed the rocket engine and launch vehicle, Lambda 4S- 5. Nissan 
also went on to design and produce the fi xed apogee motor for the H-I rocket 
that successfully launched the engineering test satellite, ETS-V/Kiku- 5, in 
August 1987. The company also developed and manufactured a series of 
sounding rockets under contract from then ISAS, all of which  were also suc-
cessfully launched between January to February 1998. Subsequently, under 
contract with NASDA, it developed and manufactured one J-I rocket, TR- 1A 
rockets, and the SRBs for the H-II launch vehicle. Despite its historical promi-
nence and solid per for mance, however, Nissan faced im mense restructuring 
pressures in the late 1990s. As part of its revival program to concentrate on 
its core automotive operations, it subsequently sold off  its aerospace division 
to IHI, discussed later below, in early 2000.41

Mitsubishi Heavy Industries (MHI)    Although Mitsubishi was established in 
1950, its origins can be traced back to 1884 in the Nagasaki Shipyard and Ma-
chinery Works.42 Through a series of integrated corporate moves across ship-
building, electrical machinery, machine tools, and aircraft , MHI has come to 
stand at the apex of Japan’s aerospace industries. At present, in fact, MHI bills 
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itself as the leading company in Japan’s aerospace industries— and with good 
reason, given the range of its products across the defense sector (such as jet 
fi ghters, anti- submarine he li cop ters, aero- engines, missiles, torpedoes, and 
BMD program technologies) and the civil aircraft  sector (such as airframe 
components, including fuselage panels for Boeing 777, composite- material 
wing boxes for Boeing 787, and known ambitions to produce an entire fi xed- 
wing aircraft ). More recently, MHI’s complete systems integration prowess 
is being demonstrated by its decision to launch the Mitsubishi Regional Jet 
(MRJ), a domestically produced plane that remains the long- cherished dream 
of the Japa nese aircraft  industry.43

In the space systems sector, MHI has also loomed large.44 It has histori-
cally been a major developer in a series of liquid engine (LE) technologies, 
beginning with then NASDA’s N-I launch vehicles that  were developed and 
launched between 1970 to 1982 and also the N-II launch vehicles developed 
from 1976 to 1987. It was the N-I that actually launched Japan’s fi rst geostation-
ary satellite, ETS-II/Kiku- 2, in 1977. The N-II had a 100- percent success rate, 
with the launch of eight satellites over its lifetime. The successively improved 
LE technologies also led to greater eff orts to break away from reliance on 
American technologies. This began with the H-I rocket in 1981, which had an 
exclusively Japanese- built upper stage. An estimated 84 percent of the H-I was 
built with equipment designed by Japa nese producers like MHI, and it had a 
faultless (nine- satellite) launch record until its phase- out in 1992.

MHI became primus inter pares when it secured the lion’s share of the work 
for the H-II’s development and systems integration from the STA and NASDA, 
including the advanced cryogenic fi rst- and second- stage LE-5, LE- 5A, LE- 5B, 
LE- 7, and LE- 7A engines. Begun in 1986, the H-II was designed with the goal of 
technological autonomy, and considerable strides  were made. At present the 
LE- 7A rocket engine, initially developed for the fi rst stage of the H-II rocket, is 
one of the main space products manufactured by MHI and is used in the fi rst 
stage of the subsequent rocket, H-IIA. In addition, MHI pioneered the LE- 5B for 
the second stage of the H-IIA, which it asserts is the fi rst rocket engine in the 
world that uses hydrogen for cooling the thrust chamber of the turbine gas.

The H-IIA launch vehicle, which is a low- cost version of the H-II, now 
forms the backbone of Japan’s in de pen dent access to space. MHI has loomed 
so large in the H-II and H-IIA development program that it was the Japa nese 
government’s only choice when it decided to privatize the rocket. It was not 
just MHI’s manufacturing skills but also its commitment to marketing the 
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H-II rocket family through a Mitsubishi- led consortium of thirty companies 
in the form of Rocket System Corporation (RSC) that endeared it even more 
to the government.45 RSC received orders for some thirty launches, including 
several tens of commercial orders, but the commercial orders  were canceled 
due to the problems with the H-II. MHI subsequently took over RSC’s activi-
ties, and the latter was closed down in March 2006. Given the tremendous 
spread and depth of its technologies and integration abilities, MHI unsurpris-
ingly remains the main system integrator as well as the prime contractor for 
launch ser vices of the H-IIA. MHI has now developed an advanced, heavy- lift  
version of the H-IIA version, the H-IIB, which has successfully loft ed a huge 
autonomously guided cargo supply ship, the H-II Transfer Vehicle (HTV), to 
the International Space Station (ISS).46

Indeed, if Japan wants to ever build its own complete space station, it must 
work with MHI, which owns the core technologies: the JEM, also called Kibō, 
which is a manned space facility designed for long periods of stay as part of 
Japan’s role in the ISS; and the joint development of the space rocket engine 
MB- XX, which is a hybrid liquid oxygen/liquid hydrogen engine family for 
superior and low- risk upper- stage propulsion. It is MHI’s mastery of cryo-
genic engine technology and propulsion development that has brought it to 
the attention of U.S. and Eu ro pe an players. In the early 1990s, for example, 
Boeing approached MHI to co- develop or provide engines for Delta rockets, 
but the move had to be abandoned because of the PPR.47 However, MHI did 
go on to develop the MB- XX rocket engine with Boeing (now Pratt & Whit-
ney Rocketdyne), which the companies have billed as being critical to posi-
tioning for the next- generation upper- stage engines.48 MHI has also agreed 
to team up with Arianespace and Boeing to give commercial customers 
 options to use each other’s rockets as backup launchers for on- time delivery 
to orbit.

Ishikawajima- Harima Industries (IHI) and IHI Aerospace (IA)    Through a se-
ries of mergers and expansions across business lines dating back to 1853, 
Ishikawajima- Harima Heavy Industries (renamed IHI Corporation in 2007) 
has become another historic heavy- machinery player across Japan’s ship-
building, aircraft , and automotive industries.49 Its reputation for being a Japa-
nese leader in the manufacturing of jet engines is well known, as it holds about 
60 to 70 percent of the market and is also the primary contractor for aircraft  
engines used by the Japa nese defense establishment. These technological 
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strengths have spilled over into other industries. Even as IHI competed with 
MHI to become Japan’s main integrator for liquid- fuel launchers, it has played 
a major role in Japa nese space development eff orts over the years and, more 
specifi cally, in producing key components of rocket engines and other tech-
nologies. Its key products for the H-IIA rocket include turbopumps (for the 
LE- 7A engine, the heart of the rocket), the SRBs (from Nissan), and the 
second- stage reaction control systems. It is also engaged in the HTV propul-
sion system, as well as other satellite propulsion systems. For JEM/Kibō, billed 
as Japan’s fi rst manned facility in space, IHI has developed extravehicular 
platforms and pallets, as well as experimental racks and devices installed in 
onboard labs.

But IHI’s eff orts to establish itself even more solidly in space ventures 
came with the creation of IHI Aerospace (IA) in 2000, a wholly owned sub-
sidiary of IHI and now one of the IHI group companies.50 IA was estab-
lished primarily to take over the aerospace business of Nissan Motors for an 
estimated ¥40 billion. For IHI the rationale for the deal was that it would 
allow two complementary businesses to come together and thereby help 
enhance its own aerospace and defense divisions both in terms of technol-
ogy and government contracts: Nissan’s rockets  were based primarily on 
solid- fuel propellants, whereas IHI focused on liquid- fuel ones; in addition, 
Nissan’s defense contracts  were with the Ground Self- Defense Force (GSDF) 
whereas IHI’s main contracts came from the Air Self- Defense Force (ASDF) 
and the Maritime Self- Defense Force (MSDF). IA was also responsible for 
the dual- use Reentry Module (REM) for USERS, which means the company 
has become familiar with both ballistic missile and payload (warhead) reen-
try technologies.

Both IHI and IA threw their weight behind the Galaxy Express (dubbed 
GX) launch vehicle (see Chapter 6), which was ultimately unsuccessful.51 With 
the GX, IHI attempted to become a major launch ser vices provider and thus 
to also play a major role as a prime contractor, instead of a subcontractor, in 
Japan’s space activities. Toward this goal, IHI and IA formed Galaxy Express 
Corporation (GALEX) in March 2001 to manufacture the GX rocket in coop-
eration with Lockheed Martin. The GX represented a joint public- private 
 development between GALEX, METI, and JAXA focused on an advanced 
second- stage engine. GALEX was supposed to be oriented toward commercial 
business, with launches that  were projected primarily for small and medium 
payloads into LEO or Sun Synchronous Orbit (SSO). However, the Japa nese 
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government noted the potential use of the GX rocket for the launch of national 
satellites even as the program came under intense scrutiny.

As discussed later, the origin, politics, and development of the GX rocket 
 were tortuous, and its future oft en appeared somewhat uncertain.52 In March 
2003, SAC fi nally reauthorized the GX program aft er many years of attempts 
to kill it because of doubts about its development costs and per for mance. At 
that point, SAC fi nally committed to a three- year program to fi nish develop-
ment of the second- stage engine for the rocket. The engine, a new design 
 fueled by liquid natural gas (LNG) and liquid oxygen (LOX), was to be provided 
by IA and JAXA with money from METI. This painful saga does not neces-
sarily signal the end of IHI or IA in the SLV arena, as they may well continue 
to be the major players in Japan’s emerging new Advanced Solid Rocket (ASR/
Epsilon) that is also taken up in Chapter 6.

Satellites

Before looking at the individual Japa nese players in the satellite market, it is 
helpful to have an understanding of their rivalries to determine the domi-
nance of any one of them in par tic u lar. Until a series of changes in the late 
1990s, Japa nese satellites  were developed by a revolving carousel of govern-
ment contracts between Melco, NEC, and Toshiba. Each of these companies 
took turns to be the prime integrator on a NASDA contract, while the other 
two companies would receive important subsystems contracts, so that each 
satellite program could maximize the spread of skills.

During this time, externally there  were requests from the United States 
Trade Representative (USTR) to open the Japa nese communications satellite 
market.53 Under the Super 301 provisions of U.S. Trade Law, a U.S.– Japan 
satellite agreement was signed on 15 June 1990. Its goal was to bind the Japa-
nese government to open non- R&D satellite procurement to foreign producers 
and to enable foreign suppliers to compete in the procurement of broadcast 
satellites by NHK and NTT. This eff ectively sabotaged Japan’s domestic com-
mercial satellite development for the rest of the de cade.

Domestically, a defense and space contracts bidding scandal that unrav-
eled in October 1998 had a negative eff ect on NEC’s space business, which had 
been vying with Melco to be Japan’s biggest space contractor.54 NEC, which 
had amassed losses of ¥8 billion, was implicated in overcharging NASDA (as 
well as then JDA) contracts to cover the defi cit, and the company was barred 
temporarily from bidding for NASDA programs. This in eff ect killed NEC’s 
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chance to beat Melco for the then ¥170 billion IGS spy satellite program, which 
Melco subsequently won in November 1998. The upshot of this scandal, along 
with a string of engineering concerns, was that it changed the nature of stra-
tegic competition in the satellite business. While NEC went on to merge its 
space division with its equivalent in Toshiba, a combination of bad luck, poor 
design, and a number of specifi c technical and integration problems for 
NASDA satellites (such as ETS- VI/Kiku- 6 and even ETS- VII/Kiku- 7) cast a 
considerable pall over both NEC and Toshiba. The die was cast when Toshiba 
failed to win the prime contract for the ETS- VIII/Kiku- 8, which went to 
Melco. At that stage, NASDA ended up with four satellite contracts with 
Melco, three with NEC, but only one with Toshiba.

In small twists, the damage to NEC, Toshiba, and their joint off spring 
proved to be deeply wounding as Melco, in the meantime, successfully lob-
bied the CO with its own proposal and maneuvered for itself a prime position 
in the spy satellite business. As was widely known, Melco had long been agi-
tating to overturn the Japa nese government limitations on building satellites 
largely for civil use. As we will now show, the history of Japan’s satellite mak-
ers in the second half of the 1990s clearly underscores our market- to- military 
trend, and the history of Melco, especially, is most instructive. By 1998 NEC 
and Melco  were, by their own accounts, poised to enter the commercial satellite 
market, leveraging considerable experience with components and competitive 
space- related technologies. But as the global commercial satellite market also 
got stuck in low gear, both Toshiba and NEC found themselves with fewer 
venues.55 Melco, meanwhile, aft er considerably enhancing its satellite manu-
facturing pro cesses across virtually all types of systems, was devoting most 
of its satellite production and know- how to building Japan’s spy satellites by 
adapting work done by itself, NEC, and Toshiba for NASDA over the preced-
ing fi ve years. The dramatic switch to military space production, which oc-
curred in a few short years and in which Melco was named lead contractor, 
reveals how it is not so much commercial but rather military production that 
now underpins Japan’s satellite industry.

Mitsubishi Electric Corporation (Melco)    From its origins in 1921 when it was 
spun off  from then Mitsubishi Shipbuilding Company (now MHI) to its man-
ufacturing experiences across a diversifi ed set of innovative electrical equip-
ment and home appliances over the years, Melco has emerged as one of the 
foremost high- tech producers in Japan and around the world.56 Melco has also 
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turned out to be the undisputed leader in Japan’s non- rocket space program, 
and it is presently Japan’s most advanced and accomplished satellite builder. It 
rightly claims that it has the most signifi cant track record of any Japa nese 
company in completing satellite projects. In addition, its extensive manufactur-
ing capabilities in control and ground station system technologies gives the 
company a distinct advantage, not just in designing and building satellites, 
but also in launching and controlling them. Melco’s goal is to deliver all aspects 
of space infrastructure information technologies— satellites, ground- based 
equipment and terminals, key subsystems (such as solar array panels, com-
munications equipments and antennas, structural panels, power amplifi ers, 
transmitters and transponders)— as well as soft ware and other ser vices neces-
sary to make these elements work in coordination.

Melco has long been involved in the development of space systems, espe-
cially on the commercial side.57 This is evidenced in a series of projects for 
governments, communication concerns, and other large- scale clients, such as 
Intelsat (International Telecommunications Satellite Consortium), Eutelsat 
(Eu ro pe an Telecommunication Satellite Or ga ni za tion), and Singtel Optus.58 
In 1966 it started technological cooperation on space technology with the 
United States’ TRW (then a leading developer of military and civil space sys-
tems and satellite payloads, acquired by Northrop Grumman in 2002). A year 
later, it had delivered an Earth- station antenna to Mexico for use with an inter-
national satellite. In 1969, Melco was chosen as the prime contractor for Japan’s 
fi rst working satellite for ionosphere sounding. From these beginnings, the 
company went on to attain the status as the world’s eleventh largest satellite 
operator in 2004; during that time several of its achievements are worth noting 
as they relate both to satellite and ground systems.

From the late 1970s to the present, Melco has won an impressive number of 
prime contractorships from NASDA. These include the production of some 
high- profi le satellites, such as Japan’s fi rst domestically produced communi-
cations satellite (CS- 2a/b/ Sakura- 2a/b) in 1983 and the fi rst large- scale Earth 
resources satellite (JERS- 1/Fuyō- 1) in 1985. The latest trajectories reveal that 
Melco has gained considerable know- how and confi dence as a player and 
since 2000 has increasingly become the prime contractor in all types of satel-
lite systems— communications (including MTSAT- 2, Optus C1, DRTS/Kodama, 
Superbird- C2[7], ST-2); observation (including MTSAT- 2, ADEOS I,  II/   Midori I, 
 II, GOSAT/Ibuki), Engineering Tests (including SERVIS, ETS- VIII/Kiku- VIII, 
USERS); and science (SOLAR- B/Hinode). In addition, Melco (along with MHI) 
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is in charge of the electronic modules and system design for the HTV, as well 
as electrical components for the JEM/Kibō.59

By 2002, Melco claimed to have been involved, as a prime contractor or 
subcontractor, in the development of more than 280 satellites, with 30 of those 
for international customers. It has also scored a number of notable fi rsts. Melco 
has increasingly sought to expand its manufacturing and marketing for 
communications satellites on a global basis, with a specifi c focus on the Asia- 
Pacifi c region, where it anticipates the most growth for space- based infrastruc-
tures given geo graph i cal barriers. There are indications that it is becoming 
successful in the continued search to break into the international broadcast 
and telecommunications market. In 1998, Melco was designated the prime 
contractor by its fi rst client outside Japan, SingTel Optus, which meant it had 
responsibility for the manufacture of all related communications systems.60 
In 2003 it successfully launched Optus- C1, among the largest and most sophis-
ticated commercial satellites covering Australia, New Zealand, Southeast Asia, 
and Hawaii. Although this was hailed largely as a commercial venture in press 
releases, it was known that half of the Optus C1’s transponders  were for use by 
the Australian Defense Department.

Another unpre ce dented victory came in November 2005. At that point 
Melco became the fi rst Japa nese company to enter the domestic commercial 
communications satellite market, which was entirely dominated by U.S. man-
ufacturers who, up until that point, had provided all eigh teen of Japan’s 
broadcast and commercial communication satellites. Aft er an international 
bid for the contract, Melco received a “delivery- in- orbit” contract for the Su-
perbird 7 from Space Communications Corporation (SCC), which means that 
it was responsible for managing the project from start to space.61 SCC itself 
was formed in 1985 as a fi xed satellite ser vice operator and was part of the 
Mitsubishi group, with its top shareholders being Mitsubishi Corporation, 
Melco, and MHI. It had been launching its Superbird fl eet of satellites since 
1992, and also had an extensive ground network infrastructure in place.

In March 2008, SCC subsequently merged with its competitor, SKY Per-
fect JSAT Corporation (holding company integrating JSAT and SKY Perfect 
in spring 2007)— a move which brought all of Japan’s private satellite opera-
tors and satellite broadcasting platforms in one place.62 Company offi  cials had 
stated that they saw future technological opportunities in integrated satellite, 
applications, and media systems (from broadcasting to mobile ser vices, com-
munications, and remote sensing, and onto positioning and land-, sea-, and 
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air- based mea sure ment systems). Importantly for our angle, along with com-
mercial areas, they also foresaw new business opportunities in the “security” 
realm for government agencies, local governments, and other users. The gov-
ernment and security market angle, which has been key to Melco’s corporate 
strategy, was also important because the satellite communications industry in 
Japan continues to face tough competition from terrestrial commercial ser-
vices even in 2009. Sky Perfect JSAT Group’s fi rst satellite (and SCC’s last) 
was the Melco- built Superbird- 7, and was deemed critical for advancing Japa-
nese manufacturers, such as Melco, in a market dominated by Americans and 
Eu ro pe ans.

The Superbird 7, with its focus on the Asia- Pacifi c region, thus signaled a 
potential shift  in the competitive structure for American players in the do-
mestic commercial satellite market in Japan.63 This is because the satellite bus 
(its basic satellite frame, propulsion, and avionics system) for Superbird 7 is 
produced by Melco, which claims to have adapted a design originally created 
for the DRTS/Kodama and ETS- VIII/Kiku- VIII platforms (and some say also 
the Boeing 601 bus) into what it presently calls the DS2000 standard satellite 
platform. Thinking ahead to other domestic and international clients, Melco 
is banking on the cost competitiveness and per for mance of the DS2000 plat-
form. This was satisfactorily demonstrated in 2006 in the successful launch of 
the MTSAT- 2, and also confi rmed by the 2008 announcement that Melco would 
be building the ST-2 communications satellite for a joint venture between 
Singapore Telecommunications and Taiwan’s Chunghwa Telecom Company.

Melco has also advanced in another niche. From virtually its inception in 
the space business, Melco began to spread its manufacturing capabilities to 
ground systems and soft ware, which are not only critical to space ventures but 
are also a highly lucrative market.64 Since the late 1960s, Melco has estab-
lished a substantial track record in supplying a number of various satellite- 
communications Earth station systems, including antennas, transmitters, and 
receivers.65 Between 1968 and 1992, it supplied about 60 stations to Intelsat, 
whose satellite systems serve as the basis for its technology across international 
and regional networks worldwide. Between 1985 and 2001, it supplied more 
than 400 Earth stations to KDD, NTT, and then the Ministry of Home Af-
fairs. During roughly the same time, it supplied more than 30 telemetry track-
ing and control stations to a variety of government agencies, such as NASDA 
and ISAS. In 1995 it also began to supply mobile Earth terminals for North 
American Mobile Satellite (MSAT) systems, which was set up to provide an 
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unpre ce dented range of innovative and satellite ser vices.66 In 1998, Melco was 
chosen as the prime contractor for upgrading the satellite ground network 
system in Japan by what was then NASDA. About four years later in 2002, 
JAXA’s new ground network went operational, spanning both domestic 
tracking stations (Katsuura, Usuda, Uchinoura, Masuda, and Okinawa, with 
Tsukuba as the control center) and overseas ones (Perth, Santiago, Maspalo-
mas, and Kiruna). Melco also contributed to JAXA’s tracking control for 
launch vehicles, with deliveries of precision radar and telemeter command 
antennae.

Over the years Melco has, of course, had its share of setbacks on satellite 
projects for which it was the prime contractor, such as ADEOS- 2/Midori- 2 
(which was lost due to a malfunction in the solar- array electrical circuitry in 
November 2003), and one of the radar spy satellites (which was abandoned 
due to electrical problems in March 2007).67 However, its integrated experi-
ences, know- how, and incremental improvements across space technologies 
has undeniably secured its role in the competitive satellite market. In part this 
can be attributed not just to its competitive prowess but also to the way it has 
skillfully exploited the geopo liti cal uncertainties surrounding Japan at pres-
ent. As noted above, Melco’s considerable manufacturing expertise in satellite 
and ground systems proved highly useful when it began to chafe against ex-
clusively civilian and commercial uses of satellites in Japan. From the viewpoint 
of its corporate profi tability, both commercial and military satellite markets 
off ered windows of opportunities. These  were, aft er all, in some ways mirror 
markets, yielding technological and, more importantly, cross- over institutional 
advantages that thus far had been denied to Japa nese corporations like Melco, 
unlike their U.S counterparts. Melco has undeniably been the prime mover 
behind a military- based space infrastructure for Japan, a development that 
has reinforced its own competitive advantages, nurtured painstakingly over 
de cades across commercial and military markets.68 Melco’s win over NEC and 
Toshiba to design and build Japan’s spy satellites proved a tremendous eco-
nomic victory for the company. As Japan’s satellite story is covered more fully 
later, we merely note the following  here.

To position itself in the burgeoning satellite opportunities under the exi-
gencies of an increasingly national- security bound paradigm at home and the 
possibilities of commercial- defense contracts abroad (like Optus CI), Melco 
moved to establish a full- scale satellite assembly and testing plant in 1998.69 
The facility, the Kamakura Works, completed the following year, is the largest 
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in Japan to date and has been designed explicitly to allow Melco to compete 
with Eu ro pe an and U.S. manufacturers’ clear superiority in cost and delivery 
time. We believe that Melco’s major contribution to the militarization of Ja-
pan’s space development is as the prime contractor for the spy satellite pro-
gram, for which it rebuilt and redesigned Kamakura Works.70 The investments 
made by the company  were actually aimed at boosting its ability to fulfi ll its 
long- term contracts to the military satellite- building program. Aft er the com-
pany was awarded contracts to build the initial constellation of Japan’s four 
IGS satellites, including spares and replacements, Melco moved to redevelop 
its plant and, more importantly, completely overhaul its satellite- building ca-
pabilities to reach cutting- edge levels that would allow it to target all possible 
markets. Of course, the new facility has also allowed it to position itself as the 
prime contractor for the Quasi- Zenith Satellite System (QZSS/Michibiki), which 
originated with Melco and which the company is keen to see extended as a 
regional system.

Even with the improvements the company has made to its Kamakura 
Works, Melco probably does not have the capacity to build more than a hand-
ful of satellites per year in addition to its domestic procurement duties for the 
spy satellites. The latter, we believe, will take up the lion’s share of Melco’s ca-
pacity and keep it occupied with building national security infrastructure. In 
this sense, Melco’s own journey echoes the market- to- military trend quite 
clearly, but this is hardly the end point. Some of Melco’s global- cum- regional 
ambitions took an additional step forward in 2001.71 It announced a strategic 
alliance with Boeing in order to respectively boost their satellite and space 
businesses across a range of fi elds— satellite communications, air traffi  c control 
technologies, space technologies, a block agreement for Melco to launch its 
satellites on up to six Delta- IV missions, and possible provision of subsystems 
or components by Boeing for Melco’s new satellite bus. The deal was in fact part 
of a three- way package between Melco, MHI, and Boeing, and it cemented the 
Mitsubishi group’s dominance in Japa nese space development with one of the 
world’s leading aerospace companies.

Nippon Electric Corporation (NEC)    NEC was established in 1899, and it is 
presently one of the world’s giant electronic fi rms with a wide range of prod-
ucts, such as computers, semiconductors, telecommunication equipment, 
soft ware, and home appliances.72 Its space business began with the delivery of a 
rocket telemetry transmitter- receiver system to a lab at the University of Tokyo 
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in 1956. In 1969 the company built a Yokohama plant for its space business, 
a facility that was designed to enhance the prowess of its expansive space 
business that was spread across not just a formal Space Systems Division but 
also various business technology units, such as aerospace, defense, and electro- 
optics. From the early 1970s until late 1998, when NEC apologized formally for 
its scandalous overcharging in JDA and NASDA projects, there appeared to 
be little doubt about the company’s viability as a player.73 It was well known, 
of course, that NEC had been vying with Melco to be Japan’s primary satellite 
builder. As Melco pushed to develop large satellite bus technology, NEC fo-
cused on smaller satellites, was the primary developer of ISAS missions, and 
was given responsibility for developing many of Japan’s communications 
technologies. In the late 1990s, NEC had set its sights on becoming a top- notch 
satellite maker and seemed well positioned to compete with Melco in the space 
business.74

The company had, aft er all, been central to some of the early successes in 
Japan’s space program and had begun to reach around the world with its sat-
ellite and ground systems. At home, NEC was the renowned supplier of 
 Japan’s fi rst engineering test satellite, Ohsumi, launched in 1970. From that 
time until 2007, it was involved in the development of more than sixty- one 
satellite development projects— engineering tests, communications/broadcast/ 
GPS, EO, and scientifi c ones. What ever their subsequent successes and fail-
ures, the important point is that these projects allowed NEC to be involved in 
Japan’s acquisition of a number of pioneering space technologies:75 Japan’s 
fi rst geostationary weather satellite, GMS/Himawari, in 1977; Japan’s fi rst 
 interplanetary spacecraft , MS-T5/Sakigake, in 1985; Japan’s fi rst full- fl edged 
Earth (specifi cally marine phenomenon) observation satellite (MOS- 1/
Momo- 1), in 1987; Japan’s fi rst successful experiments for lunar swingbys on 
the MUSES- A/Hiten in 1990; the world’s fi rst precision spectrosocopy and 
photography (allowing observation and study of X rays in stars and galaxies) 
on ASTRO- D/ASCA in 1993; the world’s fi rst space VLBI observation (with 
resolution 300 times that of the Hubble space telescope) on MUSES- B/Halca 
in 1997; Japan’s fi rst eff orts to utilize rendezvous docking technologies on the 
ETS- VII/Kiku- 7 in 1997;  Japan’s fi rst space probe, PLANET- B/Nozomi in 
1998, which embarked on the country’s fi rst Mars surveyor mission; Japan’s 
 COMETS/Kakehashi communications engineering satellite that performed a 
maximum range of communications in 1998; the world’s fi rst space probe, 
MUSES- C/Hayabusa, launched in 2003, which succeeded in landing on and 
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taking off  from an asteroid (Itokawa); the OICETS/Kirari engineering test 
satellite in 2005, which allowed for the world’s fi rst optical communications 
between a LEO satellite and a ground station using a laser beam (and whose 
laser intersatellite technology is considered un- jammable and thus the next 
frontier for secure military communications); and the ALOS/Daichi land 
observation satellite in 2006, which allowed for the world’s fi rst satellite 
equipped with diff erent types of simultaneously usable sensing instruments, 
radar and optical (and which was central to the construction of the IGS 
satellites).

Abroad, NEC had also built on its reputation to expand its space business 
to other government and commercial clients in the late 1990s.76 It had, for ex-
ample, been designated a subcontractor by Matra Macroni Space, UK Ltd., for 
a complete communications repeater system for ORION- 2 because of its suc-
cess in providing one earlier for the ORION- 1 satellite. It was also involved in 
the provision of a satellite ground station from Paraguay’s public telecom-
munication company and had provided Tracking, Telemetry, and Command 
(TT&C) equipment for ground stations in Saudi Arabia and Sweden. Perhaps 
most important, NEC had banked on demand for satellites from abroad and 
had even unveiled an advanced satellite bus design suitable for LEO and GEO 
applications.

Certainly there was plenty to spur on the company’s wild expectations. 
First, in 1995 there was Intermediate Circular Orbit (ICO) Global Communi-
cations, a commercial spinoff  of the London- based INMARSAT (now Inter-
national Mobile Satellite Or ga ni za tion) consortium, which was meant to 
compete with the Motorola- led Iridium, Loral- led Globalstar ventures, and 
TRW- led Odyssey.77 NEC won a $600 to $700 million contract as the main 
supplier of equipment and associated ser vices for the ground infrastructure— 
such as satellite access nodes in Korea, Indonesia, Mexico, the United Arab 
Emirates, China, and Brazil, as well as network management systems and 
systems integration ser vices.78 It was also given a supply order for 100,000 dual- 
mode satellite/cellular handsets for of ICO and charged with the completion 
of twelve TT&C Radio Frequency Terminals (RFT) in the United States, In-
dia, Australia, South Africa, Chile, and Germany. NEC had also looked to 
satellite demand from Teledesic, which had begun with an ambitious “Internet 
in the sky” scheme in the early 1990s.79 Teledesic sought to put 840 data- relay 
satellites in LEO in order to provide seamless global ser vices without the signal 
delays from geostationary satellites.
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Both external businesses ran into trouble. ICO Global Communications 
had a troubled beginning in a crowded global market, with some competi-
tors immediately charging patent infringement at the time of its startup.80 
Moreover, analysts had seriously warned that the demand for non- 
geosynchronous mobile satellite ser vices seemed to be suffi  cient to support 
just one (mobile satellite phone) operator, and investors  were already greatly 
troubled by the problems with Iridium. By the end of 1998, ICO had already 
begun to post losses, and its follow- on stock off ering the following year 
 remained undersubscribed ($1.7 billion shy of the needed $4.7 billion) as 
confi dence in the market continued to erode. By 1999 it had fi led for bank-
ruptcy, although it was rescued by investors and emerged as New ICO in 
2000.81 Teledesic also ran into trouble. By late 2002, the company, which 
had scaled back the number of satellites, fi rst to 240 and then down to 30, 
pulled the project altogether, citing uncertain fi nancial markets and com-
mercial prospects.

The late 1990s  were to prove the zenith of NEC’s fortunes in terms of its 
space business, which at the time made it Japan’s largest space contractor by 
revenue. However, neither its size nor its considerable fi rst- mover technologi-
cal advantages in satellite programs helped the company in the highly com-
petitive market. As the satellite business abroad began drying up and its 
overbilling scandal at home exploded as noted earlier, NEC was irreversibly 
damaged on both fronts. In the aft ermath of the scandal, both the then JDA 
and NASDA moved to suspend NEC from contracting activity. The timing of 
the scandal was especially disastrous because the Japa nese government was 
moving toward considering bids for an estimated $1.3 to $1.7 billion IGS pro-
gram to develop two optical- imaging and two radar- imaging satellites.82 NEC 
was not even considered a likely bidder. NEC then moved forward through a 
merger with Toshiba, which led to the establishment of a new space business 
company. At this point, though, NEC has not recovered its former stature as a 
dominant player in Japan’s space business.

Toshiba Corporation    Although Toshiba did not acquire its present name 
until 1978, it was formed in 1939 through the merger of two manufacturers 
(one, established in 1875, with a focus on heavy electric equipment; the other, 
established in 1890, focused over time on consumer products).83 At present, 
Toshiba is unquestionably one of the world’s premier high- technology fi rms, 
with a manufacturing range across some of the most advanced electronics 
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and electrical products. It holds the distinction of completing Japan’s fi rst ra-
dar systems in 1942, and is an important defense contractor today.

Certainly, the company has always had ambitions in the space fi eld. Toshiba 
has built an impressive array of space- related technologies, and even as late as 
1997 was infected with the same enthusiasm about commercial satellite pros-
pects as NEC and Melco  were. Toshiba launched Japan’s fi rst medium- sized 
experimental broadcast satellite, Yuri. It was subsequently responsible for the 
integration of several of Japan’s satellite programs, such as the 385 kilogram 
ETS- III, BS- 2A/Yuri- 2a, BS- 2B/Yuri- 2b, ETS- VI/Kiku- 6, and ETS- VII/Kiku- 7. 
In late 1997, still enthusiastic about expansion, it went on to invest in the 
Alcatel- led skybridge venture, which sought to place sixty- four satellites in 
LEO for broadband communications.84 It was also moving forward with satel-
lite components. Since 1982, when it delivered its fi rst solar array panel, it posi-
tioned itself as a leader in this area of space technologies. In late 1997 it entered 
into an agreement with U.S.- based SS/L for manufacturing and supplying so-
lar panels for three years.85 To continue to expand its space business as ag-
gressively as it was doing, Toshiba invested more than ¥1 billion in updating 
its facilities, such as at its Komukai Works, for design, manufacture, and testing 
of space equipment and systems.

In the 1990s Toshiba was so proud of its space technology that it hung a 
model of the ETS- VI/Kiku- 6 satellite, for which it was the prime contractor, in 
the gigantic lobby of its Tokyo headquarters.86 This satellite was a particularly 
advanced design for its era. However, because of a basic fault in its apogee 
kick- motor, it was condemned to a highly damaging orbit that swung it re-
peatedly through the Van Allen radiation belt, quickly degrading it. The satel-
lite’s veering off  course was subsequently refl ected in the fate of its parent, 
Toshiba, in the space businesses. The satellite was later removed, which also 
seemed to presage the company’s impending decline in space activities.

Toshiba had built an early record of failure with its BS satellites series in 
the 1980s, which  were constructed with the help of General Electric.87 The 
principal customer for these satellites was NHK (Japan’s public broadcasting 
corporation). A variety of malfunctions plagued the BS- 2A, and although 
Toshiba and General Electric  were favored by NASDA to develop the next 
generation BS- 3 series, NHK vehemently opposed the move, and the follow- on 
contract then went to NEC. Toshiba also began to lose to its competitors with 
the ETS series.88 Following the malfunction of ETS- VI/Kiku- 6, Toshiba suf-
fered embarrassment with the ETS- VII/Kiku- 7, for which the company was 
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bitterly criticized for installing a robotic arm in an incorrect position. The 
ETS- VII/Kiku- 7 was the last satellite for which Toshiba served as prime con-
tractor for NASDA. The ETS- VIII/Kiku- 8 contract went to Melco and signaled 
a shift  away from the revolving carousel. Toshiba began to lose other con-
tracts, such as those from the Ministry of Transport to supply computers in a 
ground station for Japan’s GPS- based air navigation system. Given dying pros-
pects in government and commercial ventures, it was no surprise that Toshiba 
began to consider moves toward a merger, fi rst with Melco (which failed as the 
fi rms had overlapping product lines) and then with NEC.

NEC- Toshiba Space Systems Ltd. (NT Space)    Formed in April 2001, NT 
Space represented the consolidation of NEC and Toshiba’s space divisions, 
with NEC holding 60 percent and Toshiba 40 percent of the initial capitaliza-
tion of about ¥7 billion.89 The justifi cation for its formation was the well- known 
story— the domestic market for launch vehicles, ground systems, spacecraft  
and the international space station valued at about ¥200 to ¥300 billion was 
essentially fl at, the government was the only source of orders, and little com-
mercial growth was expected; additionally, the external market was valued 
at ¥3 to ¥4 trillion and was transforming with numerous large- scale mergers 
under intensifying competition. NT Space— a modest initial enterprise seek-
ing to expand its space business in the design and integration of satellites, 
satellite subsystems and components (transponders, sensors, solar array panels, 
large deployable refl ectors), and ground systems to about ¥100 billion in the 
fi rst fi ve years— was pooling its resources in order to more eff ectively position 
its products and ser vices in the tight commercial market both at home and 
abroad.

As a business strategy under those conditions, it certainly made sense. NT 
Space could well boast that it had successfully integrated 70 percent of all 
Japa nese satellites. But NT Space had a troubled start and, from there on, a 
muddled existence. In early 2002 it was revealed, and subsequently acknowl-
edged by the company, that one of its employees had illegally accessed com-
puter data at NASDA on the ultrahigh- speed internet ser vice due to be launched 
through the work of both NT Space and Melco.90 The NT Space employee had 
accessed documents, meant for NASDA and Melco eyes only, that evaluated 
satellite component parts by Melco. Although NASDA did not press formal 
charges, the agency removed NT Space from a list of designated bidders for 
a month. NT Space also had to pay a penalty of about $3 million to ISAS 
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(which became part of JAXA) when it incorrectly copied an assembly drawing 
for an electrical connection that caused the Demonstrator of Atmospheric Re-
entry System with Hyper Velocity (DASH) experimental satellite to fail in sep-
arating from the H-IIA.91

The company has made investments that continue to suggest its interest in 
the space business even though the projects are as yet tenuous.92 Theses include 
the Advanced Space Business Corporation (ASBC), which was set up to help 
fund and operate the QZSS/Michibiki, and GALEX. NT Space was also in-
volved in the successful launch of an asteroid sample- return mission on the 
MUSES- C/Hayabusa spacecraft , which it had designed and built. Perhaps most 
signifi cant, it was also responsible for the optical sensor called Prism for the 
ALOS/Daichi, one of the largest EO satellites launched by JAXA in early 2006. 
The instrument could simultaneously see forward (70 kilometers) and back-
ward (35 kilometers), which allowed it to develop three- dimensional images 
of terrain. The capability of this satellite’s sensors forms an important part of 
our analysis of Japan’s military reconnaissance capabilities later in the book.

Aft er only a few years of NT Space operation, its parts began to be restruc-
tured as NEC moved to boost the quality and competitiveness of its own 
divisions under the larger umbrella of the company’s Aerospace and Defense 
Operation Unit. In April 2007, NEC brought NT Space’s satellite design and 
development to its own Space Systems Division and NT Space’s satellite equip-
ment sales function to its own Commercial Satellite Sales Group. Although 
NT Space faced an uncertain future outside its specialties of communica-
tions, EO equipment, and scientifi c satellite contracts, the company has held 
its ground somewhat. In terms of scientifi c missions, it has a manifest of three 
important new satellites- the ASTRO- G/VSOP- 2 radio telescope successor to 
Halca, PLANET- C/Akatsuki Venus Climate Orbiter, and the Mercury Magne-
tosphere Orbiter (MMO/BepiColombo) missions— all highly challenging and 
major interplanetary missions that only the United States and Rus sia also 
have the technology to mount with confi dence, underscoring NEC’s long leg-
acy of accomplishment. In addition, for JAXA, NT Space is building both 
Global Change Observation Mission (GCOM) satellites. So while Melco has 
emerged as the dominant player in a de facto government satellite duopoly, it 
would be unfair to say that NEC/NT Space has been left  completely in the 
cold. In line with our market- to- military thesis, NT, with its heritage of small 
satellite bus technologies, was chosen by METI/USEF to build Japan’s upcom-
ing ORS/SOD spy satellite constellation, Advanced Satellite with New System 
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Architecture for Observation (ASNARO/Sasuke). The procurement is for, ini-
tially, up to four small, high- resolution (50- cm) optical spy satellites.93

EVOLUTION OF PUBLIC AND PRIVATE PLAYERS

This chapter provides an overview of the main players in Japan’s space policy 
as of the end of 2009— from government agencies that have amalgamated in 
the interest of streamlining the space policymaking infrastructure to the key 
private companies whose economic fortunes have risen and fallen in the highly 
competitive space business. It shows how the origins of and relationships be-
tween sets of players across the public- private domain shape Japan’s space 
policy.

In tracing their activities, it is clear that the tactics of Japan’s space- related 
players have waxed and waned, fallen apart and come together, under a set of 
historical conditions: technical glitches and failures across rockets and satel-
lite technologies, pressures from the United States for market access, the small 
size of the domestic and global space- business market, brutal internal compe-
tition and rivalries among especially the private players, and, increasingly, 
national- security bound paradigms for Japan as a  whole. Although no out-
come was predetermined, Japan’s present institutional and corporate land-
scape is getting more pruned: MEXT, METI, MOD, JAXA, and the Mitsubishi 
group companies, such as MHI and Melco, are presently the dominant players, 
and their space eff orts are to be coordinated in the national interest through 
SHSP.

On the government side, it remains to be seen how and in what ways SHSP 
will fundamentally put its stamp on Japan’s space policy establishment which 
has long lacked a center of gravity. Even as MEXT’s role is being challenged, 
and JAXA’s operational and administrative structure in which it has a domi-
nant place comes under review, the ministry continues to be a sizable player. 
MEXT, like other players, has to come to grips with two other ministries who 
are henceforth likely to be visibly signifi cant players. The fi rst of these is METI 
which has successfully managed to cover the gamut of space industry and 
policy— the former with its jurisdiction over the manufacturing range, the 
latter through the activities of in de pen dent administrative agencies and public- 
interest institutions with which it has close associations such as NEDO, JAROS, 
ERSDAC, and especially USEF. In painstaking bits and pieces, METI has thus 
been a much less visible (at least compared to MEXT) but perhaps far more 
critical player in bridging both the market and the military aspects of space 
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policy. As the MOD rises in importance, both as a consumer and defender of 
space assets, such as BMD and space- based communications and security, 
there may continue to be further changes in the institutional structure. MOD 
has already attempted to put its own visible stamp on the directions and con-
tents of space policy in Japan, more specifi cally with the formation of the 
CPSDU.

On the corporate side, Japa nese corporations on both the SLV and satellite 
side have long been stymied by the lack of commercial prospects— domestically, 
they have been restricted by technology- transfer and procurement agree-
ments with the United States; externally, they have faced volatile business 
scenarios which have been dominated by foreign rivals. Their search for do-
mestic and foreign markets, and their already considerable investments in 
space products and technologies, has also slowly but surely pushed them to-
ward the militarization of space assets. At this stage, aft er all the mergers and 
restructuring, MHI (on the rocket side) and Melco (on the satellite front) have 
emerged as the top space corporations. But despite the track record of MHI 
and Melco, government institutions now or in the future may not want to rely 
on them as sole suppliers. Calls for the pairing of NEC and Toshiba into NT 
Space, and from there toward a mega- merger with Melco into an All Japan 
Space Corporation, must be understood in this context.94 Already as the IGS 
continue to be dominated by Melco, the ASNARO/Sasuka have brought NT 
Space into the fold; and even as MHI has been pivotal to the development of 
the H-IIA and beyond, IHI and IA are likely to be the main developers for the 
emerging ASR/Epsilon.95

Thus, rather than concerns with the dominance of any one player or 
another, the more important point is that the sum total of all the public, and 
especially the market players,’ activities over the postwar period has allowed 
Japan to acquire an impressive set of space- related technologies— those that 
double as being central to the militarization debate. We fi nd that there are 
common threads that weave through all the players’ stories as they set about 
making a name for themselves in competitive global markets. We fi nd it is too 
much to claim that there has been some grand national security strategy at 
work as these players went about their respective work and businesses in the 
space fi eld over the postwar period. Rather, in retrospect, the more mundane 
reality turned out to be the accumulation of a vast array of technologies of 
world- class, sometimes cutting- edge, quality and nowhere to sell them in the 
commercial sphere but with increasing possibilities to do so in the military 
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one. But what kind of products exactly, and with what implications for Japan’s 
national security? To shed light on these issues, we next turn to showing how 
the activities of these players across key components of Japan’s space policy— 
launch systems, satellites, and other emerging technologies— lend more spe-
cifi c support to our market- to- military thesis.
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in december 2004, Japan dropped a proposal to develop the nation’s fi rst long- 
range surface- to- surface missile. The was largely due to protests by the Lib-
eral Demo cratic Party’s (LDP) ju nior partner, the New Komeito Party, which 
is backed by Japan’s largest lay Buddhist group, the Soka Gakkai.1 While most 
LDP members on the government security panel supported the plan, the much- 
highlighted concerns of the ju nior partner in the co ali tion  were that such of-
fensive capabilities would run counter to Japan’s postwar defense- only policy 
and, not unimportantly, the pacifi st ideology of the Soka Gakkai. The pro-
posed missile research was to have been incorporated into the nation’s 2005– 
2009 defense buildup plan, which was approved by the Cabinet together with 
the new National Defense Program Outline (NDPO).

If implemented, the expected specifi c result would have been that Japan 
could launch preemptive strikes against foreign enemy bases at a maximum 
range of up to 300 kilometers; the more consequential general result would 
have been an eff ective (and visible) end to the self- imposed ban on off ensive 
weapons. The then Japan Defense Agency (JDA) had been assessing the pos-
sibility of such a missile buildup due, no doubt, to growing apprehensions 
about North Korean and Chinese incursions in the region and the fact that 
such a missile buildup would have allowed Japan to defend its remote is-
lands and repel invasion on its own soil. The missile development program 
had surfaced aft er an October 2004 advisory panel to Prime Minister Ju-
nichiro Koizumi called for Japan to consider having off ensive capabilities 
against enemy missile bases— in the absence of alternatives and only as a 
last resort.

 4 LAUNCH VEHICLES
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Behind these concerns about whether or not Japan would suddenly move 
forward with its own full- fl edged off ensive missile program lay, to our minds 
at least, a far more critical fact: Japan already has the technological capability 
to make missiles— even ballistic missiles. Aft er all, the nation’s missile bud get 
has exceeded the space bud get and, more importantly, most of the very same 
fi rms that have built missiles for Japan’s defense establishment (as shown in 
Table 3.2) also build rockets for the peaceful utilization of space.2 As for the 
aversion to “off ensive” missiles that appears to grip the pop u lar Japa nese imag-
ination, that too needs to be reassessed in light of the fact that corporations 
such as Mitsubishi Heavy Industries (MHI) have been developing and produc-
ing missiles, classifi ed as off ensive weapons, since the early 1970s.3 Why might 
all this be important as background? Thus far it has been the seamless role of 
one corporation, namely MHI, that is critical to the missile- space industry 
crossovers. As Chapter 3 made clear, there is little doubt that the Mitsubishi 
Group is, at this stage, at the top of Japan’s space systems game. In short, MHI 
is an experienced missile and space launch vehicle (SLV) builder.

It is, therefore, simply not true, as press coverage at the time seemed to 
suggest, that the proposed missile research would be starting virtually from 
scratch. As we show in this chapter, Japan painstakingly acquired its ballistic 
missile- centric capability in the early postwar period, and later companies 
such as MHI became involved in Japan’s space program. In par tic u lar, com-
panies like Nissan, and now MHI and Ishikawajima- Harima Industries (IHI), 
have become accomplished SLV developers— that is, they possess the very same 
technological pro cesses that potentially also make them competent ballistic- 
missile technology integrators. From the viewpoint of Japan’s national security, 
since the early 2000s various aspects of this corporate competence have been 
fortifi ed even further by the ballistic missile defense (BMD) technology coop-
eration with the United States (discussed in Chapter 6).

In this chapter, we start from the premise that Japan’s long postwar trajectory 
to acquire SLV technology has been deeply interwoven with military technolo-
gies. Indeed, almost all space launch vehicles today, as in the United States, can 
trace their ancestry back to the sophisticated V-2, which was deliberately ac-
quired from Germany aft er World War II.4 The point is simple, and the Fed-
eration of American Scientists (FAS) puts it well: A rocket is called a launch 
vehicle when used to launch a payload (such as a satellite) into orbit or deep 
space; it becomes a missile when its intended use is as a weapon and its payload 
is a warhead.5 Thus a rocket, and the underlying rocket technology, is one 
means of possessing “high- end” delivery systems such as ballistic missiles.6
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Although Japan was careful to distance its space program from military 
purposes, a range of commentaries and intelligence estimates alike make 
clear that all civilian SLV programs, whether in Japan or elsewhere, inher-
ently encompass intercontinental ballistic missile (ICBM) technologies.7 This 
has long been known, and several reputable (some later declassifi ed) sources 
in the United States have confi rmed it more openly.8 The U.S. Congress is well 
aware that much of the technology used in sounding rockets and SLVs can be 
directly applied to surface- to- surface missiles. The U.S. Central Intelligence 
Agency (CIA) has pointed out that almost all aspects of SLV technology are 
applicable to ballistic missiles: the staging, propellants, airframe, engines, 
thrust control, and exhaust nozzles of an SLV use the same technologies and 
function on the same principles as ballistic missiles; the reentry vehicles, 
separation, internal guidance and control, and strap- on booster SLV technol-
ogies may be adequate for ballistic missiles; and the only unique ballistic mis-
sile technology is the warhead. The National Defense Industry Association 
(NDIA) has similarly pronounced that there is virtually no distinction be-
tween a civilian space program and a military program in the development 
phase and that a range of ballistic missiles can be developed from indigenous 
SLV programs. In assessing strategic weapons worldwide, the much trusted 
Jane’s Information Group provides details on SLVs, primarily because they 
share common technologies with ballistic missile programs.

The ease of such market- to- military conversions has taken on greater sig-
nifi cance under conditions of increasing economic globalization, the latter in 
which Japan has participated both as an agent and a benefi ciary over much of 
the postwar period. The writers of the so- called Rumsfeld Commission Re-
port, who had sought to assess the ballistic missile threat to the United States, 
 were especially alert to the ease with which scientifi c, technical, and indus-
trial information could move across borders in the globalized commercial 
economy. This, then, was the dark side of globalization at play. These very 
same commercial exchanges and technology transfers also continue to serve 
as pathways for the dissemination of military technologies necessary for the 
construction of ballistic missiles and weapons of mass destruction (WMD)— 
themes that echo particularly well in the case of Japan, which has been char-
acterized as having a mercantile realist bent that advances the country’s tech-
noeconomic security agenda.9 As noted in the Report, there appears to be 
little distinction between the defense technological base and the commercial 
technological base in Japan, and the government takes for granted the “spin 
on” of commercial technologies to defense applications.10 More directly on 
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point, as the U.S. government recognized early on, countries with the demon-
strated capability for developing SLVs should be considered capable of devel-
oping ballistic missiles as well.11 As discussed later, it was this reality that no 
doubt alarmed the United States enough to try and constrain Japan’s launch 
vehicle technology development and to give it a more peaceful orientation in 
use in 1969.

Taking a lead from such dual realities, this chapter looks at the develop-
ment of Japan’s SLV programs over the postwar period. Several questions guide 
us, in line with our theme of the market- to- military trend: First, what compo-
nents has Japan developed that speak to its ballistic missile capability? Second, 
how did Japan acquire such components through the technical and institu-
tional infrastructure in its civilian SLV program over the postwar period? And 
third, does Japan have the institutional, technical, and po liti cal infrastructure 
to put together and launch ballistic missiles if needed in the near future? Like 
the National Intelligence Council (NIC) in the United States, which sought to 
assess foreign ballistic missile threats and programs in 2001, we too would 
like to be clear that Japan’s ability to convert its SLV program into future 
ballistic missile development is inexact.12

Nevertheless, there is considerable evidence that Japan has acquired a 
solid capability for ballistic missile development, which has surely not been 
lost on the U.S. government or military, or even other governments or mili-
taries around the world. Of the open sources available in the United States, 
several have come to clear assertions with respect to Japan.13 One suggested 
that Japan has accumulated enough industrial and technical knowledge in its 
space launch programs to support long- range ballistic missile operations. 
Another has claimed that Japan had developed rocket capabilities in its civil-
ian space program that could quickly be converted into ICBMs. Other ob-
servers have declared that although Japan does not currently possess ballistic 
missiles, it could nevertheless develop them in a short period of time. Of 
course, Japan has never openly stated any grand ambition to develop ICBMs. 
Indeed, for half a century, there was no need for Japan to develop ICBM tech-
nology given that it was protected by the United States. But, the geostrategic 
concerns in areas surrounding Japan at least make consideration of a Japa-
nese ballistic missile capability no doubt very important for Japan’s defense 
planners.

This chapter will focus on the progression of Japan’s ballistic missile- 
centric capabilities through an examination of the SLVs in the country’s offi  cial 
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space program over the postwar period. In looking chronologically at the his-
torical progression of Japa nese liquid- and especially solid- fuel SLVs, we assess 
the component technologies that are considered to be critical in the manufac-
ture and launch of ballistic missiles from start to fi nish— propulsion systems, 
structures, staging ability or large boosters, sophisticated guidance and con-
trol systems, reentry vehicles, and fl ight operation skills, as well as the technical 
and institutional infrastructure necessary for integration.14 We show that the 
sum total of these by- now- matured parts of the country’s civilian SLV pro-
gram leaves little doubt that Japan has the technical experience and capabili-
ties to build ballistic missiles (particularly in terms of propulsion, guidance, 
and also reentry, which is discussed in Chapter 6), although it remains to be 
seen whether Japan will choose to do so overtly. We would also like to be clear 
that while it is certainly true that a country’s missile capability, such as that in 
Japan, needs to be assessed in parallel with its capability to produce warheads 
(such as nuclear ones), that is not the central focus of this book and we only 
take it up tangentially at the end of the book.

Thus,  here we concentrate only on the delivery systems in order to show 
just how advanced and experienced Japan has become with respect to ballistic 
missile technologies as the country’s rocket- building infrastructure has 
moved from the interwar period to the present day. To make clear the succes-
sive phases that have brought Japan ever closer to ballistic missile technology 
and beyond, the remainder of this chapter has three parts. The fi rst part fo-
cuses briefl y on the interwar period, when Japan’s eff orts to build launch ve-
hicles got under way, until the end of World War II, when those eff orts  were 
cut short. The second part, the bulk of the chapter, focuses on Japan’s postwar 
developments from its fi rst rocket, Pencil, to the largely indigenous H- series, 
which presently holds a privileged position in shaping the future of Japan’s 
SLV capabilities. The background in this chapter paves the way for under-
standing the future of Japan’s SLVs, such as those beyond the H-IIA, the GX, 
and the Advanced Solid Rocket (ASR/Epsilon) which are taken up in Chapter 6.

FROM THE INTERWAR PERIOD TO 1945

Rockets are not new to Japan; they are not even new to East and Southeast 
Asia.15 They have occupied a colorful place at traditional and religious festi-
vals in Japan at several shrines for centuries and continue to do so today in 
such places as the Ryusei festival (so called because of visual similarity to 
dragon power or a shooting star). Some attribute their introduction to Japan 
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either near the end of the thirteenth century, when Mongolian and Korean 
armadas attacked the southern parts of Japan, or near the end of the sixteenth 
century, when the shogunate imported rocket arrows from China and fi re ar-
rows from the Netherlands. But such “technology transfers” remain a matter 
of historical speculation, and we remain unsure about their subsequent im-
pact on Japan’s more formal eff orts to boost its military rocket capabilities.

By most accounts, Japan’s contemporary rocket program is deemed to 
have started in 1955.16 However, it benefi ted from the pioneering developments 
during the interwar period when both the Japa nese Army and Navy began 
solid- and liquid- fuel rocket research and development in 1931.17 Their eff orts 
led from rocket- propelled cars in 1932 to rocket- bomb guns and onto a launcher- 
based system for winged rocket bombs. Perhaps best known is the Ohka, a 
rocket- propelled manned attack glider.18 This Japa nese suicide bomb, which 
was equipped with three solid- propellant rockets, entered mass production 
and use in 1945, when Americans subsequently christened it the “baka,” or 
stupid bomb.

Japan had other rocket- based advances that are less well known and that 
 were perhaps more signifi cant from an evolutionary perspective. In 1943 the 
army deployed small- caliber versions of the rocket bomb and its launcher that 
went on to become an offi  cial set of weapons known respectively as “Funshin- 
dan” and “Funshin- ho.” Both the army and the navy developed variants of the 
Funshin- dan, based on length, weight, velocity, and range; and they gained 
experience in advanced techniques such as tail wings and/or spin for fl ight 
stability and the use of uniform propellant quality and burning rate to ensure 
ballistic trajectories. The greatest advantage of the Funshin- dan was the ease 
of its transportation, installation, and launch, and it was used in battle in the 
South Pacifi c. The navy used them on Iwo Jima and continued to conduct rocket 
research for rocket bombs to destroy other targets such as enemy planes, land-
ing craft , and B-29 bombers. Heavier versions of the Funshin- dan  were also 
used at Iwo Jima and Okinawa.

In 1943 the Japa nese Navy began more advanced rocket research; it suc-
ceeded in the fl ight test of what can best be described as a solid- propellant 
surface- to- air missile, the Funryu- 2, guided by a neutral position radio guid-
ance system. The Funryu- 3 and Funryu- 4 followed. The latter benefi ted from 
technical crossovers from liquid- fuel rocket technology developed for the 
Shusui, Japan’s rocket fi ghter. The Funryu- 4 itself remained untested. The 
army also began research on developing liquid- propellant rockets, but the focus 
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of Japan’s rocketry was on solid propellants until the fi nal stages of the war. 
The army’s endeavor to develop radio- controlled missiles was known as the 
“I-go Project,” consisting of large (I-go- 1A) and small (I-go- 1B) guided missiles. 
Importantly, it was MHI, today Japan’s preeminent rocket maker, that had 
primary responsibility for the larger version. The I-go- 1A was a small pi lotless 
rocket with an 800- kilogram bomb in the nose; the rocket was designed to be 
attached under the fuselage of a mother plane and launched from there to-
ward the target. It took from August to October 1944 to design and actually 
test it, by which point U.S. air power had made its use impractical. The I-go- B 
was designed, tested, and produced by Kawasaki Aircraft  Company, but air 
raids in June and July 1945 destroyed the production facility and, conse-
quently, the company’s prospects.

Japan’s liquid- fuel rocket base also took an alternate step forward in March 
and April 1944, when Germany gave two sets of technical data— on the body and 
rocket engine of the Me- 163B Komet— to a Japa nese naval attaché. Germany had 
developed the Me- 163 rocket fi ghter during World War II. Part of one set of tech-
nical data made it to Japan, and it became the basis for further technical exper-
tise in liquid- propellant engines. This expertise was used to develop the Tokuro 
rocket engine and its subsequent variations as in the Tokuro- 2 (or KR 10). The 
Tokuro- 2 went on to power the Shusui, Japan’s fi rst liquid- propellant rocket 
fi ghter, which targeted the U.S. B-29.19 Once again, working with the army and 
the navy, MHI was heavily involved with Shusui’s body, engine, and propellant 
technology. Aft er appearing to function smoothly, the Shusui crashed and 
burned on its fi rst test fl ight in July 1945. In total about fi ve Shusui  were com-
pleted or  were nearly complete before the end of the war, but this was too late to 
make any impact. What ever the eventual outcomes, from an incremental tech-
nological and experiential viewpoint the Shusui was critical to Japan’s and MHI’s 
rocket development eff orts long aft er the war was over. The Shusui was not an 
ordinary tactical achievement; at that point it actually earned Japan the distinc-
tion of developing a manned rocket plane during World War II.

None of Japan’s rocket fi ghters or missiles aff ected the trajectory or out-
comes of World War II. But it is clear that Japan, through military and corpo-
rate research, showed early competence in propellant production and loading 
technologies, as well as some competence in guidance and fl ight stabiliza-
tion technologies. It achieved all of this by the end of the war in 1945, leading to 
an authoritative claim that Japan was second only to Germany in terms of the 
technological level of rocket development at the time.20
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THE POSTWAR CAMPAIGN: FROM ZERO TO PENCIL 

AND ONWARD

Appendix I at the end of this book lays out some of the principal launches (SLVs 
and satellites) by or involving the Japa nese space program between 1945 to 2009, 
some of which have drawn general attention.21 We have a more specifi c goal. Re-
lying primarily on the materials made available through JAXA, we concentrate 
 here only on the chronological development of Japan’s ever more sophisticated 
and indigenous SLVs in the postwar period.22 Using a range of other sources, the 
idea is then to see whether the experiential and technological SLV base acquired 
by Japan over fi ft y- plus years can also allow the country to construct ballistic 
missiles at present.23 The following narrative shows how Japan has gradually ac-
quired and tested all the component technologies necessary to construct espe-
cially solid- propellant ICBMs under its civilian space program— if it so chooses.

Why Solids?

In order to focus in on Japan’s SLV trajectory more closely, it is helpful to begin 
with some distinctions between solid- propellant rockets over liquid- propellant 
ones.24 Most contemporary analysts agree that solid- propellant motors are 
more suitable for tactical missiles (air- to- air, air- to- surface, surface- to- air, or 
short- range surface- to- surface) and ballistic missiles (short- and long- range 
surface- to- surface) than liquid- propellant rockets. Liquid- fuel rockets do have 
their own advantages including that they have the highest specifi c impulse (a 
higher fi gure indicates higher merit of per for mance); they can be throttled, 
stopped, and restarted; they can be tested at full thrust on the ground or the 
launch pad prior to fl ight; and they can be designed for reuse aft er fi eld ser vices 
or checkout. However, their relatively complex design, with many parts and 
components, means a greater probability of things going wrong. Propellant 
loading occurs at the launch pad, and special design and storage facilities are 
needed for cryogenic propellants if they are to be stored for a long time or even 
at time of launch. Cryogenic propellants also require a start delay to cool the 
system’s fl ow passage hardware to cryogenic temperatures.

However solid- propellant rockets have critical advantages for military ap-
plications: These include simple design (few or no moving parts mean fewer 
things go wrong), ease of operation, compactness, instant readiness, lack of 
leakage of hazardous materials, and long storage periods (fi ve to twenty- fi ve 
years).25 Today, U.S. missiles almost exclusively use solid- propellant rocket 
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motors for strategic missiles (such as long- range ballistic missiles) aimed at 
rival military targets and also tactical missiles designed to support or defend 
air, land, and sea forces in a military theater. In short, if the United States is 
a guide, there is presently a distinct emphasis on solid- propellant missiles 
across all militaries. Although we provide a discussion of all of Japan’s SLVs— 
solids, liquids, and hybrids— it is with the above background in mind that we 
are particularly interested in starting off  with Japan’s postwar solid- fuel cam-
paign in the narrative below.

Starting from Zero

In 1945 the United States banned all research and development pertaining to 
aviation in a defeated Japan. This still could not destroy the knowledge or 
keen interest of a critical group of people who  were to come together and set 
Japan on the path to rocket development. In this regard, the crossovers from 
Nakajima Aircraft  Industries, established formally in 1919 and a key player in 
the imperial Japa nese aircraft  industry, are especially instructive.26 Like other 
large companies deemed to have played key roles in Japan’s military industrial 
infrastructure, Nakajima was broken up into fi ft een companies (which subse-
quently morphed into Fuji Heavy Industries and Nissan) but retained major 
connections to postwar Japan’s space- related ventures. From the start, Naka-
jima stood out from other manufacturers with an emphasis on its own engi-
neers and designers rather than a reliance on foreign licenses. Its engineers 
 were centrally involved in the Zero fi ghter, which was of Japa nese design and 
which became a symbol of Japan’s technological advances.

The direct ancestry of postwar Japan’s solid- fuel rockets reaches back to 
the era of those ingenious engineers at Nakajima who developed the radial 
engines for the Zero fi ghter. Among them  were Ryoichi Nakagawa, the principal 
designer for the Zero’s radial engine, who became Nissan Motor Company’s 
se nior managing director; physicist Yasuakira Toda, who is primarily attrib-
uted with devising igniters for rocket fuel, developing the material for as well 
as the shape of a rocket nozzle for emitting burned fuel, and leading the team 
of engineers at Nissan’s aerospace division that developed the earliest series of 
Japa nese rockets; and the legendary Hideo Itokawa, who designed the Haya-
busa and Shoki fi ghters and who is widely credited as the force behind the 
launch of Japan’s fi rst rocket, the Pencil. It was this critical group of men whose 
experience, knowledge, and ambitions moved from one era to the next and 
who helped institutionalize solid- fuel rocketry in Japan.
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There is little question about Itokawa’s ambition in par tic u lar.27 In fact, he 
was once forlornly heard to say that, minus aircraft , he himself was zero. It 
was not until 1952, following the end of the U.S. occupation and the San Fran-
cisco Peace Treaty, that Japan’s solid rocket development began to take shape, 
with Itokawa fi guring prominently. In an age where the majority of Japan’s 
aeronautical engineers and business interests  were focusing on the exciting 
new fi eld of jet engines and research into plane manufacturing, Itokawa, fol-
lowing a six- month sojourn in the United States in 1953, is widely credited for 
single- handedly turning Japan’s attention toward rockets. He accomplished 
this in October 1953 in a seminal lecture about rockets and guided missiles he 
delivered to an audience of forty engineers from representative companies 
and members of Japan’s National Safety Agency (Hoanchō, pre de ces sor to the 
JDA/MOD) at Keidanren. From this, Itokawa was able to build the human 
and capital support needed to begin Japan’s postwar rocket program.

He also helped create the Avionics and Supersonic Aerodynamics (AVSA) 
research group at the University of Tokyo, which rapidly attracted funding 
from both industry and the government and which subsequently evolved into 
the Institute of Space and Astronautical Science (ISAS). AVSA took the fi rst 
steps toward the construction of hypersonic shock tunnels and experimenta-
tion with rocket telemetry. The sole company that reacted positively to AVSA 
was none other than Fuji Seimitsu Company, which had evolved from Naka-
jima Aircraft  and which subsequently morphed into Nissan Motors and later 
IHI Aerospace. This core nucleus of actors and companies (along with the 
expertise in solid- fuel propellants by one individual, Tsutomu Murata at Nip-
pon Oil & Fats), was critical to Japan’s subsequent eff orts. Aft er its fi rst offi  cial 
meeting in 1954, AVSA and its supporting companies, with contributions from 
then Ministry of Education (MOE) and the Ministry of International Trade 
and Industry (MITI), started operation with an estimated ¥3.3 million with the 
goal of testing tiny solid- propellant rockets. This intellectual team developed 
the engine systems that powered the earliest series of Japa nese rockets, named 
the Pencil, Kappa, Lambda, and Mu.

The Rockets

From that point on, Japan’s rocket series have moved in stages, showing a 
country clearly in quest of an indigenous and in de pen dent launch ser vice 
capability.28 We begin with a discussion of these early rockets, in which 
the work of pioneering individuals and corporate players was critical, pri-
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marily as a gateway to showing how Japan has arrived at its present rocket 
capabilities.29

Pencil    Though tiny, the Pencil rocket— 23 centimeters long, 1.8 centimeters 
in diameter, and 200 grams in weight— was Japan’s fi rst concrete postwar step 
toward building solid- propellant rockets and, from there, missile capabili-
ties.30 Its psychological and historical signifi cance cannot be overstated. Al-
though it did not start that way, AVSA’s research became inextricably linked 
with the goals of the International Geophysical Year (IGY) program. In show-
casing postwar technological advances, IGY enlisted cooperation from scien-
tists around the world to provide a comprehensive mapping of the earth’s 
surface, divided into observation of Antarctica and the earth’s upper atmo-
sphere. The Americans had off ered to let Japan’s observation equipment  ride 
on their rockets, but the Japa nese had other plans. AVSA’s Pencil rocket would 
become a sounding (observation) rocket that would allow Japan to participate 
in the IGY activities related to observations of the upper atmosphere.

The minimum requirement was the ability to launch a rocket to an alti-
tude of about 100 kilometers by 1958. Itokawa was convinced that the Pencil 
could help achieve that goal. Between March and April 1955, it was tested 
twenty- nine times in horizontal launches at the western Tokyo suburb of Ogi-
kubo. In June 1955, a two- stage version failed when the main rocket was ignited 
before the booster. Subsequent technical tests and improvements continued at 
Ogikubo, which was to become Nissan’s rocket production site until the com-
pany moved to a bigger facility north of Tokyo in May 1998.

Pencil’s next major hurdle was a vertical launch, requiring a safer site, fac-
ing out to sea. Michikawa in the north (Akita) was selected, and until 1962 it 
remained central to rocket technology. In August 1955, it was the historic site 
for the vertical, or more appropriately diagonal, launch for Pencil 300. The 
rocket failed to launch properly the fi rst time around. But aft er a patch- up 
with vinyl tape for support, the rocket then fl ew to an altitude of 600 meters, 
covered a distance of 700 meters, and had a fl ight time of about 16.8 seconds. 
What ever the subsequent evaluations of the Pencil itself, at various stages 
from start to fi nish the project participants acknowledged the signifi cance of 
the venture from a rocket learning and development point of view. They had, 
aft er all, helped launch Japan’s fi rst postwar indigenous rocket.

Baby    Aft er the Pencil, Itokawa’s team moved on to the two- stage Baby rock-
ets that  were launched between August to November 1955.31 Physically, the 
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Baby rockets  were 8 centimeters in diameter, 105– 120 centimeters in length, 
and about 10 kilograms in weight and  were all able to reach about 6 kilometers 
in altitude. They  were divided into three types: Baby- S (the fi rst of the series 
to be launched with verifi able fl ight operations), Baby- T (the fi rst postwar 
rocket to carry a telemetry system), and Baby- R (the fi rst to carry onboard 
instruments, including a camera that was successfully retrieved in the air). As 
the successive experiments with the Baby rockets revealed, many problems 
with onboard equipment or rocket stages  were overcome and from an evolu-
tionary perspective, several important milestones are still worth noting. To 
start, armed with little equipment but much impromptu ingenuity on the part 
of a few pioneers, the project participants had every right to be heartened by 
the fact that all the experiments  were carried out almost back to back in the 
same year. Additionally, the Baby rockets  were deemed to have broken the 
sound barrier. As such the Baby rockets  were instrumental in pushing Japan 
down the path to bigger and better rockets.

Kappa    With participation in the IGY activities still a goal, a Japa nese rocket 
had to come close to achieving a required minimum altitude of 100 kilome-
ters.32 The AVSA group had originally planned to develop Alpha, Beta, Kappa, 
and Omega series rockets to reach the goal to launch 20 kg instruments up to 
a 100 km altitude. To join IGY, however, the group was forced to speed up the 
pace and went directly to Kappa. Building on the Baby rocket series, the 
Kappa series went on to come close to that goal from its humble beginning in 
1956. Its conception was hardly auspicious. Unlike the American or French 
liquid- fuel rockets that had cleared the required IGY- mandated altitude, the 
Tokyo group was focused more on the challenge of doing the same with a 
solid- fuel rocket— a focus for which it was widely criticized within Japan as, 
many sensibly argued, there  were then no foreign models for such a venture. It 
was in prevailing against this commonsensical wisdom of the time that Itokawa 
showed his independent streak, and Japan moved down a more autonomous 
rocket path than it might have otherwise.

Contemporary observers consider Japa nese Kappa rockets to be excellent, 
and these rockets involved a number of revolutionary innovations, including 
multi- staging capability. In June 1958, the K-6 allowed the development and 
successful testing of composite propellant, the fuel used by U.S. ICBMs as well 
as the boosters for the U.S. space shuttle. The K-6 was a two- stage, 5.4- meter- long, 
255- kilogram vehicle that was able to reach the threshold altitude primarily 
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because of the composite propellant. It was the data on winds and temperatures 
in the upper atmosphere collected through the K-6 that fi nally allowed Japan 
to participate in the IGY in September 1958. Leaving aside the United States 
and the then Soviet  Union, only Japan and the United Kingdom  were able to 
achieve this feat during the IGY time limits.

The K-8, which had the K-6 for its second stage, used more advanced fuel 
and improved nozzle and engine design and was much larger. In July 1960, a 
Kappa- 8 reached an altitude of more than 200 kilometers, entering the iono-
sphere, and detected cosmic rays. Kappa formed the basis for Japan’s full- 
fl edged solid- fuel sounding rocket program, moving through earlier rockets 
such as the K-9M (of which eighty two  were launched) and the currently op-
erational S-310, S-520, and SS- 520.33 The purpose of these sounding rockets is 
to observe and obtain information about the upper atmosphere and to con-
duct scientifi c experiments in suborbital fl ights. But as noted earlier and con-
fi rmed by ISAS, sounding rockets, including Japan’s present ones, can also be 
used to test a host of other technologies that are also critical to ballistic mis-
siles, most notably reentry technologies and propulsion systems.

The Kappa series also helped power a more cohesive national and govern-
mental focus on Japan’s rocket future. Over time, a new and more permanent 
site to accommodate the increasingly large and powerful rockets became of 
the utmost importance. Itokawa had a direct hand in choosing the site, and 
that site subsequently became ISAS’s launch facilities at Uchinoura- machi in 
Kagoshima, which today is known as the Uchinoura Space Center (USC), and 
was previously called the Kagoshima Space Center (KSC). With the site even-
tually secured, planning and construction took place from 1961 onward, and 
the space center was established in 1962. Moving beyond the experience and 
technologies acquired through its sounding rockets— which at that point 
meant largely the Kappa series— Japan then began a concerted two- decade 
campaign to build satellite- launching capabilities that would bring it ever 
closer to ballistic missile technology.

Lambda    Even as construction at Kagoshima continued, ISAS was working 
in conjunction with Nissan Motors to develop the Lambda series.34 At that 
time, Itokawa had asked what it would take for Japan to put a 30- kilogram 
payload in space in the following fi ve years or so. According to a draft  plan, 
the envisioned rocket that would be able to do this was a three- or four- stage 
M rocket. En route to that goal, the Lambda series was the fi rst response to 
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Itokawa’s quest, and while it began as a general sounding rocket, it was, per-
haps more than anything  else, a technical and experimental tester for inject-
ing a payload in space.

The maiden fl ight for Lambda, the L-2- 1, occurred in 1963. The goal, 
achieved through successive Lambda rockets, was to surpass a 1,000- kilometer 
altitude and reach the inner Van Allen radiation belt. In January 1965 the 
L-3- 2 met the 1,000- kilometer goal, and in July 1966 the L-3H- 2 went to 1,800 
kilometers. The team then focused on a four- stage solid- propellant Lambda 
rocket, the L-4S, which built on the L-3H and on which was pinned Japan’s 
hope of placing a satellite into orbit. The initial research and development fo-
cused on ensuring successful staging— specifi cally, that the fourth- stage kick 
motor of the L-4S would work successfully with the three- stage L-3H rocket. 
At fi rst things did not go well, and the failures of the fi rst four rockets in the 
series from L-4S- 1 to L-4S- 4 (as well as a fi ft h test of the L-4T- 1)  were disheart-
ening. Malfunctions occurred, the various stages did not operate in sequence 
as planned, and attitude- control went awry. But aft er these successive failures, 
in February 1970 Japan put the 24- kilogram Ohsumi satellite into space using 
the four- stage solid rocket L-4S- 5. While Ohsumi was largely a test satellite, it 
did earn Japan the distinction as the fourth nation in space.

Here too it is important to look beyond the failures and successes. The 
ability to overcome the failures implied the acquisition of complex technolo-
gies to launch Ohsumi. Over the course of the four failures, third- and fourth- 
stage trajectory and guidance became assured, as did attitude- control, kick- 
motor technology, and stage separation so that the fi ft h launch put Japan’s 
fi rst satellite into a 335- kilometer- by- 5,150- kilometer orbit. The engineering 
achievements that enabled Japan to reach this level of technology  were also 
highly important. By their nature, solid rockets can deliver thrust for only a 
short time and optimal fl ight dynamics can be achieved only through staging 
technologies. Japan made impressive strides  here. By August 1972, the country 
had successfully placed three scientifi c satellites in orbit using the Lambda as 
a rocket. The incremental acquisitions during the Lambda stages  were invalu-
able lessons that boosted Japan’s capabilities— all of which came fully to light 
during the launch of the next series of rockets.

Mu    Flush with the hard- won victory in the Lambda series, Japan’s space 
program shift ed its focus decisively to bigger rockets that would put actual 
functioning payloads, such as scientifi c satellites, in space.35 This is where the 
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Mu (M) series came into play, and from our perspective, it also allowed Japan 
to become far more familiar with missile technology in successive steps. In 
September 1970, building on the four- stage solid- fuel L-4S, the fi rst M-4S- 1, 
capable of putting 180 kilogram payloads into LEO, was stabilized using a 
large tail fi n and spin. However, due to a malfunction in the fourth- stage igni-
tion, it was not able to put a satellite into orbit. The Mu, however, did not suf-
fer the Lambda’s early fate. The three successive launches aft er that between 
1971 and 1972 confi rmed Japan’s ability to put satellites into orbit stably with 
the new series: M-4S- 2 with Tansei, M-4S- 3 with Shinsei, which was Japan’s 
fi rst scientifi c satellite, and M-4S- 4 with Denpa.

Even as the trend toward larger rockets got under way, the Mu series also 
took a step back toward a three- stage rocket to launch satellites— one that 
would make it easier to integrate Thrust Vector Control (TVC) technologies 
on which research had been taking place since 1966. Chronologically, from 
the M-4S (still four- stage) onward, Japan began installing the TVC in the sec-
ond stage of the transfi gured M-3C (then three- stage) with the stated goal of 
improving the precision of payload injections. Between 1974 and 1979, the 
M-3C- 1, M-3C- 2, and M-3C- 4, which allowed for further testing and refi ne-
ment of ground and attitude guidance over that time, enabled Japan to put the 
Tansei- 2, Taiyo, and Hakucho, respectively, in orbit. Although there  were still 
technical glitches, such as when M-3C- 3 failed to put Corsa into orbit due to a 
control system failure in early 1976, it is safe to say that by the onset of the 
1980s the trajectory of Japan’s rocket development was clearly on an upward, 
and, thanks to TVC, a more precise, trend. The M-3H series (numbers 1 to 3) 
was an extended physical version of the previous M-3C. It did, however, give 
Japan the ability to put heavier payloads, up to about 300 kilograms in space 
between 1977 and 1978, namely, the scientifi c satellites Tansei- 3, Kyokko, and 
Jikiken.36 By this point, Japan had slowly but carefully acquired considerable 
control over stages of a solid- propellant rocket, but TVC integration contin-
ued. In 1980 the M-3S generation further integrated TVC in the fi rst stage and 
successfully launched Tansei- 4 on the very fi rst tested M-3S- 1. Subsequent 
launches and payload injections by the M-3S series (numbers 2 to 4) between 
1981 and 1984— the Hinotori, Tenma, and Ohzora— went on to demonstrate 
that, at last, Japan had gained rocket precision and control, thanks to the 
developments in the Mu series.

TVC must be put in context. Japa nese rocket developers admit that until the 
late 1960s, although rocket per for mance was enhanced, associate technologies, 



110 IN DEFENSE OF JAPAN

including avionics, remained comparatively undeveloped. Within avionics, 
guidance and control systems  were backward and remained so because of 
opposition to developing missile technologies. In the Lambda series, the fi nal- 
stage attitude was controlled merely by the thrust of the hydrogen peroxide 
jet. The fi rst model of the M-4S was equipped with an attitude control system 
only for the last stage in order to be able to inject the satellite to the local hori-
zon. According to some, the then scientists consciously avoided developing 
missile- related technologies as the Japa nese public was ner vous about mili-
tary technologies back in those days.37

The Mu series systematically broke down barriers to the use of missile 
technologies. Like most missiles, the M-4S- 1 was equipped with tail fi ns that 
help provide stability in fl ight; in fact, tail control is probably the most com-
monly used form of missile control, such as in longer- range air- to- air missiles 
(like the Advanced Medium- Range Air- to- Air Missile/AMRAAM) and 
surface- to- air missiles (like Patriot and Roland). More signifi cantly, the M-3S 
generation (that is the fourth generation of the Mu series) also went on to deploy 
“full equipment” thrust vector control (TVC) systems to every stage of the 
rocket, as well as enhanced capabilities for each motor.

What does TVC mean exactly? The offi  cial word on this important devel-
opment is that it allowed Japan to considerably improve the accuracy and per-
for mance of all of Japan’s solid- propellant SLVs. TVC technology and its sub-
sequent application at each stage of the Mu series is signifi cant as TVC is also 
one of the crucial technologies for missiles.38 Put simply, missile trajectory is 
controlled by thrust vectoring. TVC systems generally work two ways. They 
either change the direction of the thrust from within a fi xed nozzle or change 
thrust direction via a moveable nozzle. TVC is one of the main steering tech-
nologies for solid- fuel missiles for ICBMs, such as the U.S. Navy’s Trident and 
the U.S. Air Force’s Minuteman.39

Japan’s technology capabilities continued to advance especially through 
the M-3S series. It started with Japan’s stated desire to emulate the achieve-
ment of the U.S. and Soviet space programs to go beyond low Earth orbit, 
launching a probe to study Halley’s Comet, then set to appear in 1985. To do 
this, ISAS developed signifi cantly more know- how: a rocket big enough to 
escape the gravitational pull and get close to the comet, a probe that would 
function in interplanetary space, secure communications between ground 
control and the probe over the huge distance through the construction of a 
giant new antenna, and new soft ware to cope with communication lags. In 1981 
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it helped pioneer and test the technologies that would ultimately result in 
M-3SII. The M-3SII comprised the fi rst stage of the previous fourth- generation 
M-3S series, combined with new second- and third- stage engines, as well as 
strap- on boosters to increase the payload capacity.

In 1985, the M-3SII- 1 and the M-3SII- 2, fi tted with an optional fourth stage, 
 were used to launch Japan’s fi rst interplanetary probe (MS-T5/Sakigake) and 
also the fi rst probe to study Halley’s Comet (PLANET-A/Suisei). In the pro-
cess, the M-3SII series became a solid- fuel rocket capable of steering a payload 
beyond LEO. Combining multiple large and small solid-rocket motors used 
for propulsion, stage separation, and attitude control, the M-3SII represented 
another stage in the Mu series march to excellence. The Freon TVC system 
and gimbaled nozzles showed Japan could combine complex technologies 
into an effi  cient launcher with three times the payload capacity of the U.S. 
Scout booster.40 Over roughly the next de cade, the M-3SII (numbers 3 to 7) then 
went on to successfully launch a series of scientifi c satellites: ASTRO-C/Ginga, 
EXOS-D/Akebono, MUSES-A/Hiten, SOLAR-A/Yokoh, and ASTRO-D/Asca.

In 1995 the last in the series, M-3SII- 8, had a second- stage failure and could 
not place the Experiment Reentry Space System (EXPRESS) satellite into or-
bit; it subsequently fell to Earth. In conjunction with then MITI and Ger-
many, the mission was to have conducted weightlessness and heat- resistant 
material tests and to have a recoverable capsule. In the event the capsule, 
which was briefl y mistaken for a warhead, was recovered in Ghana; what ever 
it did not achieve, the capsule was still considered extremely successful in 
providing important data for Japan on reentry and recovery tests— the former 
of which is especially critical in the fi nal phase of a ballistic missile. In the late 
1990s, noting both the per for mance and guidance system of the M-3SII, the 
Rumsfeld Commission Report classifi ed the rocket as a potential intermediate 
range ballistic missile (IRBM), which if repurposed as an IRBM could carry a 
500- kilogram warhead approximately 4,000 kilometers; the report further 
judged that any transfer of this missile or its related technology would be in 
violation of the Missile Technology Control Regime (MTCR).41

ISAS’s fi nal class of vehicles was called the M-V, conceptualization of which 
had begun in 1985. The three- stage M-V (fi rst and second stages with axis at-
titude control, third stage with spin stability) was able to eschew strap- on 
boosters and an optional kick motor fourth stage. Development on the M-V 
started in earnest in 1990, with a projected launch year in 1995. The goal was 
to launch astronomy satellites and planetary missions in the interest of space 
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science. Aft er delays, M-V- 1 launched the fi rst satellite, MUSES- B/Halca, in 
1997.42 From there until 2006, when the series was retired, the M-V (numbers 2 to 
8) was used to launch a number of signifi cant scientifi c probes and satellites, in-
cluding Japan’s fi rst Mars explorer, PLANET- B/Nozomi, the autonomously con-
trolled sample- return spacecraft , MUSES- C/Hayabusa, that arrived success-
fully on the asteroid Itokawa, ASTRO- EII/Suzaku by M-V- 6, ASTRO- F/Akari by 
M-V- 8, and SOLAR- B/Hinode by M-V- 7, which was the last of the series.43

In 2000 the M-V series suff ered its only loss— that of M-V- 4, which was 
launched to loft  the fi ft h X-ray astronomy satellite (ASTRO- E)—due to a fi rst- 
stage nozzle failure. Responding, ISAS and Nissan introduced the latest 
carbon- carbon technology in the nozzles of each of the M-V’s stages and, all 
in all, the rocket received several sets of refi ts. An earlier refi t replaced the 
second stage’s steel alloy casing with carbon fi ber and knocked 900 kilograms 
of weight off  the rocket while allowing a 10–15 percent increase in power. The 
M-V also got a Movable Nozzle Thrust Vector Control system (MNTVC).44 
The post-ASTRO- E refi t improved the fi rst- stage nozzle with the introduction 
of advanced 3D- C/C (three- dimensional carbon- carbon) technologies.

There is little question that with the development of the M-V class, Japan 
mastered a range of extremely sophisticated technologies— such as MNTVC, 
and Liquid Injection TVC— in separate stages. MNTVC is now the principal 
TVC of solid missile systems. Thus, far from avoiding guidance issues as in 
an earlier time, it appears that Japan overcame its inhibitions when the need 
arose and the technology was ready. The M-V payload and thrust capabilities 
provoked the Rumsfeld Commission Report to conclude that if adapted as a 
missile, the resultant system would give Japan an ICBM comparable to the 
then U.S. MX Peacekeeper missiles.45 The M-V rockets, widely acknowledged 
as the best solid- propellant rockets around,  were formally discontinued in Sep-
tember 2006. This forced retirement came about due to much- highlighted of-
fi cial concerns with cost reductions, estimated at about ¥7 billion per launch.46

As the foregoing analysis suggests, the Mu solid rocket has been recog-
nized by observers both in Japan and abroad as an example of a civilian pro-
gram that is potentially a missile program. Early in the 2000s moves  were 
made to reconfi gure and refi ne Japan’s solid- rocket technology to make 
smaller, more fl exible launch systems. The moves came from both industry 
and engineers in ISAS, as evidenced in the following: in March 2002, IHI 
Aerospace Co. Ltd. (IA), with technical support from ISAS, moved more for-
mally to develop a low- cost, small  satellite launcher based on components of 
the M-V.47 The M-V Lite, as it was known, would have cost about $35 million to 
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develop and about $13 million per launch. About half the height of the M-V, 
the Lite, powered by the second-, third-, and fourth- stage motors of the M-V, 
was to have used a recoverable avionics package and to propel satellites into a 
300- by 600- kilometer elliptical orbit. The origins of the M-V Lite program 
can be found in the desire of ISAS engineers to not only continue design and 
engineering knowledge of solid- rocket booster technology accumulated 
through more than half a century; it also refl ects a defensive mea sure to com-
pete against the GX, which was proposed by some, particularly IHI, as a re-
placement for the M-V. Given the then possibility that the M-V program 
might be phased out at the end of the de cade, the M-V Lite program was seen 
by the interested parties as a way of preserving Japan’s technical and indus-
trial base for solid missile technology for a new generation of younger engi-
neers. Although the M-V Lite did not see the light of day, Japan’s solid rocket 
ambitions did not wither away. As noted above, the M-V was retired following 
the launch of SOLAR-B/Hinode in September 2006, but not before it was re-
placed by the Advanced Solid Rocket (ASR/Epsilon) program (see Chapter 6).

Being Also Liquid

Until now we have concentrated largely on Japan’s solid- propellant rockets, 
which, as discussed earlier, lend themselves more readily for adaptation to 
modern ballistic missile technology. However, it is also important to under-
stand the main developments in Japan’s liquid- fuel SLV program, which have 
allowed the country to master high- performance liquid technology and 
rocket system integration. This program has been carried out in resolute 
steps, irrespective of whether or not the rockets  were able to compete com-
mercially. The government entities involved with early liquid rocket develop-
ment  were the Science and Technology Agency (STA), the National Aerospace 
Laboratory of Japan (NAL), and from the late 1960s onward, primarily the 
National Space Development Agency of Japan (NASDA). Research into liquid- 
fuel rockets in Japan actually began as early as 1954, and led to a series of early 
rockets that involved MHI.48

Then the Japa nese turned to technology transfer from the United States in 
an eff ort to improve their proposed Q and N series SLVs at that time. The Q 
project was designed to develop a launch vehicle to put a 150- kilogram pay-
load to a 1,000- kilometer orbit by 1972; the N project was to launch a 
100- kilogram satellite into a geostationary orbit by 1974. Japan had certainly 
accumulated enough technology and experience to continue on its own path. 
But the switch to reliance on U.S. technology can perhaps best be explained by 
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the fact that pre- NASDA entities had made very slow progress with liquid- fuel 
research. In the pro cess of adopting U.S. technology, the Japa nese also got 
their fi rst clear indication of the ways in which certain technologies would not 
be transferred and how industrially advanced foreign powers could constrain 
their own SLV development.

In 1969 the United States and Japan signed an agreement for cooperation 
in space activities.49 The United States agreed to transfer unclassifi ed technol-
ogy and equipment for the development of Japa nese Q and N launch vehicles, 
as well as communication and other satellites, solely for the purpose of peace-
ful application. The design, production, or spin- on applications of any launch 
vehicle or satellite, in  whole or in part, was barred by the agreement unless by 
mutual agreement. Most telling of all, when transferring “unclassifi ed tech-
nology to the level of the Thor- Delta vehicles,” the United States did so “exclu-
sive of reentry and related technology,” which is a critical component of bal-
listic missiles in the fi nal phase.

If one of the intended eff ects of the agreement was to stall or divert Japan’s 
overall SLV development away from indigenous solid- fuel technology devel-
opment it failed. Japan certainly continued to develop its own sophisticated 
solid- fuel missile technologies rapidly in the years following 1970, resulting in 
the M-V, as seen. Through the technology transfer, limited though it was, Ja-
pan also got the best of both worlds— maintenance of its own solid-rocket 
development program and acquisition of advanced U.S. liquid technology 
that kick- started new generations of highly sophisticated technologies, lead-
ing, as we show, to the H-IIA’s advanced cryogenic engines.

Despite, then, the limitations of the transfer, Japan improved both its own 
capability and the reliability of its liquid- fuel rockets. In October 1969, when 
NASDA was inaugurated, the fi rst proposed launch vehicle on which the new 
agency was to work was the Q that had been in development since 1965. The Q 
was a four- stage rocket using largely solid- fuel stages (except the third, a liq-
uid stage) that was composed almost entirely of indigenous technologies. The 
Q rocket development lasted a de cade. The Q, in fact, was superseded (and in 
eff ect replaced) by the N (Nippon) rocket.50 The N series is where NASDA of-
fi cially begins its own history.

N    Building on the Q series, as well as U.S. technical guidance, the Japa nese 
(and MHI specifi cally) turned to formal development of the N-I launch vehi-
cle in October 1970. The N-I was based on Thor- Delta rocket technology, and 
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it was equipped with the MB- 3 engine licensed from the United States for the 
fi rst- stage motor. Japan also developed and manufactured the LE- 3 with 
American assistance, which was used for the N-I’s second- stage motor. Subse-
quently, MHI used that base to develop the LE- 5 (Japan’s fi rst liquid oxygen/
hydrogen engine), LE- 5A, and LE- 7, which went on to form the basis for fur-
ther improvements in rocket propulsion for the N and H launch vehicles. The 
design, development, and assembly experience from these early engines also 
helped improve the propulsion and reliability of Japa nese engines, culminat-
ing in those manufactured and used today— namely, the LE- 5B and LE- 7A.

The three- stage N-I was about 32.6 meters in overall length and 2.4 meters 
in diameter at the largest portion (fi rst stage) and weighed a total of about 90 
tons not including the payload. It fi rst fl ew on 9 September 1975, and was 
launched seven times until September 1982. The objective of the N-I rocket 
was to launch a satellite weighing more than 100 kilograms into geostationary 
orbit. The fi rst fl ight successfully launched the Engineering Test Satellite- I 
(ETS- I/Kiku- I), with which Japan began to gain satellite tracking and control 
technology. The subsequent launches  were also highly important learning 
steps, allowing the country to rapidly acquire the ability to launch a geosyn-
chronous (GEO), and more specifi cally geostationary orbit (GSO), i.e., the 
ability to place a satellite in a stationary orbit about 36,000 kilometers above a 
point on the Earth), which was achieved by N-I- 3 with the 130- kilogram 
ETS- II/Kiku- 2 in 1977. The N-I also fl ew two Ionosphere Sounding Satellites 
(ISS/Ume, ISS- b/Ume- 2). Additionally, despite problems, Japan did begin to 
test Experimental Communication Satellites (ECS)— the N-I- 5 with ECS/Ay-
ame, during which the third stage of the rocket collided with the satellite and 
so prevented the achievement of GEO orbit, and the N-I- 6 with ECS- b/Ayame-
 2, which also failed to achieve GEO orbit due to ignition problems in the satel-
lite apogee engine.

The N-I was born of old technology. Even as it was making experimental 
strides, Japan began developing its successor, the 3- stage N-II, as part of a pub-
licly stated need to be able to loft  heavier payloads and with more advanced 
guidance systems. The N-II, also based on the Thor- Delta rocket, was success-
fully launched eight times between 1981 and 1987. Around the same size as 
(length, 35.4 meters; diameter, 2.4 meters) but with greater weight than the 
N-I (135 tons, not including the payload), the N-II distinguished itself with an 
inertial guidance system as opposed to the N-I’s radio guidance system that 
dated back to the 1960s. The third stage incorporated in the N-II, again 
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 licensed from the United States, was a solid- fuel upper stage with full control 
and guidance capability that was meant for general space applications. As it 
was also designed for use with the Thor boosters, the technology for which 
had been transferred to Japan under the 1969 agreement in part as noted ear-
lier, Japan gained experience in learning how to adapt it for use on a range of 
launch vehicles to put small and medium payloads more precisely into orbit.

In this way, Japa nese technology pushed forward with motor, guidance, 
and reaction control systems that provided greater attitude stability, more 
precise control of fl ight rate, and burnout velocity for orbital payload delivery 
and Earth- escape missions. The N-II also more than doubled Japan’s launch 
vehicle capability to placing 350 kilogram-class satellites in GSO. During its 
tenure, the N-II had a 100- percent success rate in all of its eight planned mis-
sions, launching Japan’s earliest Geostationary Meteorological Satellites 
(GMS- 2/Himwari- 2, GMS- 3/Himawari- 3), Communication Satellites (CS- 2/
Sakura- 2, CS- 2b/Sakura- 2b), Broadcasting Satellites (BS- 2a/Yuri- 2a, BS- 2b/
Yuri- 2b), and a Marine Observation Satellite (MOS- 1/Momo- 1).

H    Among the best known of Japan’s rockets are its H series, which over suc-
cessive updates have been as much praised as excoriated. We believe they have 
proved highly valuable and successful ventures in Japan’s space progress. 
From an evolutionary perspective on eliminating Japa nese SLV technology 
dependence on the United States, the H series turned out to be on the liquid 
side of the story what the Mu series was to the solid one.

H-I    Even as Japan continued to make progress with the N-II series, with its 
attendant constraints under the U.S.– Japan 1969 agreement, it also moved for-
ward with developing its wholly domestic- engineered rocket, making a tremen-
dous technology jump with the H-I.51 NASDA’s unstated goal was to reduce de-
pendence on U.S.- licensed rockets, motors, and other technology and to make 
progress, especially on incorporating a hydrogen- powered cryogenic upper 
stage (hydrogen- powered means having extra boost for geosynchronous- bound 
payloads; cryogenic simply means having the ability to handle the hydrogen at 
extremely low temperatures which, combined with its explosiveness, presents 
tremendous engineering and technological challenges). In 1981, the same year 
in which the N-II started its launches, Japan began development of the H-I, 
which was to form the basis for subsequently improved and updated rockets 
in the series. The following year it also began building a facility at Tanegashima 
for launching the H-I rockets.
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The three- stage H-I’s fi rst stage and Solid Rocket Boosters (SRBs)  were the 
same as the N-II. But more than 80 percent of the remainder of the rocket— 
including the LE- 5 engine (Japan’s very fi rst liquid oxygen/hydrogen engine) 
in the second stage and propulsion, the third- stage solid rocket motor, inertial 
guidance, airframe, and fairing— was indigenous. The H-I had also been pro-
posed, as others before it, with the target of doubling the capacity of the 
rocket. On its maiden launch in 1986, the H-I successfully took three payloads 
into orbit (an Experimental Geodetic Satellite [EGS/Ajisai]; a Japan Amateur 
Satellite [JAS- 1/Fuji- 1]; and a magnetic bearing fl ywheel experimentation sys-
tem) thereby establishing its ability to handle heavier missions. Between 1987 
and 1992, the H-I took an additional eight satellites successfully into orbit— 
among them the Engineering Test Satellite (ETS/Kiku- 5), Communication 
Satellites (CS- 3a/Sakura- 3a and CS- 3b/Sakura- 3b), a Geostationary Meteoro-
logical Satellite (GMS- 4/Himwari- 4), a Marine Observation Satellite (MOS- 1b/
Momo- 1b), and Broadcasting Satellites (BS- 3a/Yuri- 3a, BS- 3bYuri- 3b), as well 
as the fi rst Japan Earth Resources Satellite (JERS- 1/Fuyō- 1). By the time the 
largely indigenous H-I was retired, it had had nine faultless successive 
launches between 1986 and 1992, and it was capable of putting up to 1,500 
kilograms into GTO orbit. The H-I represented a leap in indigenous techno-
logical advancement in, among other things, using cryogenic propellants 
and making inertial guidance systems.52 Like the N-II, its faultless launch 
record spurred Japan’s ambition, which was already looking beyond the H-I 
in the early 1980s since international launch ser vice contracts remained of 
interest.

H-II    In 1985 construction started on a rocket launch facility for the H-II; 
formal development on the rocket began in August 1986, which was around 
the time of the H-I’s maiden launch.53 The two- stage H-II was constructed 
with the twin goals of technological autonomy and, ostensibly, global com-
mercial ser vice entry.54 It succeeded in the fi rst goal and thus was not subject 
to the restrictions under the licensing arrangements with the United States. 
On the pad, the H-II was deemed by authoritative observers to be the most 
advanced expendable launch vehicle around, specifi cally in terms of its inte-
gration of modern materials, electronics, computers, and propulsion.55 Sig-
nifi cant advances came in the engine design and improvements for the fi rst 
and second stages, which also became the showpieces of Japan’s technical space 
prowess. The H-II was developed and built at an estimated cost of $2.3 billion. 
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Of this, about $800 million was for the LE- 7—an improved liquid oxygen/
hydrogen engine installed in the fi rst stage that was designed to improve 
propulsion. The second stage continued to use an improved version of the 
engine designed for the H-I, namely, the re- ignitable LE- 5A. Additionally, a 
strapped- down inertial guidance system was also improved to provide better 
control. The new rocket was designed to be fl exible, capable of handling pri-
mary missions for intermediate geostationary transfer orbit- (GTO) and low 
Earth orbit- (LEO) bound payloads, about 4 tons to GTO and 10 tons to a 
300 km LEO.

Although the homemade H-II was a commercial failure for Japan, it was 
a technological feat. Commercially, its prospects  were doomed for two rea-
sons: unexpectedly high development costs related especially to the much- 
showcased LE- 7 (closed- cycle two- stage combustion) engine that had caused 
delay and several (and, in one instance, fatal) mishaps; and also the rise of the 
yen’s value following the Plaza Accord, meaning that H-II launch costs  were 
roughly double those of the market- leading Ariane- 4, which had been engi-
neered to be simple and unglamorous as well as reliable. Technologically, the 
H-II also drew attention, for its ostensible suitability for conversion into an 
ICBM.56 Certainly there  were the pacifi st- country rebuttals on this score. But 
the technical grounds for denial  were correct: the H-II was entirely unsuitable 
for an ICBM because it could not be launched speedily. In our analysis, the 
value of the H-II lay in its critical role in Japan’s technology acquisition 
program.

The H-II fl ew on seven missions between February 1994 and November 
1999, unfairly earning for itself, and for Japa nese technology, a rather poor 
reputation in doing so— so much so that the last launch of the rocket was 
actually cancelled.57 A closer look reveals that these problems started in the 
late 1990s. In February 1998, due to a problem in the LE- 5A second- stage 
engine, an H-II failed to place the communication and broadcasting engi-
neering test satellite COMETS/Kakehashi into GTO orbit. Until that time 
the LE- 5 had had a perfect record across the nine H-I and fi ve earlier H-II 
missions. In November 1999, the launch of the next H-II (at that point al-
ready a hybrid of H-II and H-IIA using a new second- stage LE- 5B engine on 
an otherwise standard H-II) also failed by veering off  the planned fl ight 
plan. This was due to a problem in the fi rst- stage LE- 7 engine, and both the 
rocket and the payload, a Multi- functional Transport Satellite (MTSAT), had 
to be destroyed.
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But things need to be put in perspective. Before 1998, the H-II fl ew fi ve suc-
cessful missions, transporting Geostationary Meteorological Satellites (GMS- 5/
Himawari- 5), Advanced Earth Observing Satellite (ADEOS/Midori), and an 
Engineering Test Satellite (ETS- VII/Kiku- 7) as planned. The problem of a 
highly elliptical orbit with one satellite, the ETS- VI/Kiku- 6—to date the larg-
est satellite built and designed to conduct Japan’s fi rst- ever laser test among 
several others for inter- satellite and mobile communications— stemmed from 
the failure of a unit in the satellite’s own propulsion system (apogee- engine) 
rather than anything to do with the rocket.

Perhaps the most important mission for our purposes was the H-II’s very 
fi rst outing, which demonstrated Japan’s capabilities for making potentially 
dual- use warhead reentry technologies with the Orbital Reentry Experiment 
(OREX), also known as Ryūsei. As we discuss in Chapter 6, by the time the 
H-II was prematurely retired, the critical reentry and guidance control infra-
structure was already falling into place.

H-IIA    Whatever its technical problems— and, in any event, these should be 
expected in any ambitious space program over time— we believe the technol-
ogies and experience from the H-II  were indispensable in allowing Japan to 
develop SLVs to the highest international standards. Instead of going to waste, 
the H-II’s technology was morphed into the H-IIA—an “augmented” version 
that is Japan’s main commercial launch vehicle in ser vice today.58 The two 
failures coming relatively late in the H-II launches overall  were actually boons 
to the subsequent program, exposing deeply buried and hidden problems that 
have served to strengthen the H-IIA’s liquid engine technology to a truly ad-
vanced reliable level. Put simply, Japan achieved a high level of technical 
know- how at the cost of then only two failed launches—this, compared to the 
numerous engines blown and dozens of launch failures accumulated, for ex-
ample, by the United States and former Soviet  Union in the course of their 
respective development programs.59

We believe that while success in the commercial market was important 
for the H-IIA program, it was not critical.60 The H-IIA was and is primarily 
needed for in de pen dent access to space in line with the Council on Science 
and Technology Policy (CSTP) goals and as a cutting- edge technology acqui-
sition program for engine design and development as well as guidance and 
control systems. The H-IIA development program began formally in 1996, 
with the express purpose of entering the highly competitive global commercial 
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launch ser vice industry. As manufacturing and launch operation costs had 
killed the commercial viability of the H-II’s pre de ces sor, the primary public 
purpose of the H-IIA was to become a cheaper H-II, halving per- launch costs 
to about $85 million.61

Considerable eff orts  were made to secure a higher launch rate to help 
lower costs and foster even more manufacturing effi  ciencies by encouraging 
larger multiple- SLV production lots. To legitimize the H-IIA’s initial interna-
tional acceptability, early launch reservation contracts from then Hughes Space 
and Communications, as well as Space Systems/Loral (SS/L),  were secured.62 
Together they would lead to the purchase of twenty launches for a combined 
potential value of around $2 billion if cost reduction targets  were met. Nego-
tiations with Kagoshima- based fi shermen’s  unions to secure longer launch 
windows from 90 to 190 days, and eff orts at reducing the launch pro cess from 
fi ft y to twenty days also helped. Finally, in a departure from indigenization 
concerns to commercial concerns, the H-IIA turned to incorporating foreign 
technologies— Solid Rocket Boosters (SRB- A) composite cases as well as Solid 
Strap- on Boosters (SSBs) from ATK Thiokol of the United States, core- stage 
tank domes from Boeing of the United States and Man Technologies of Ger-
many. There  were qualms in the United States about exporting solid- rocket 
motor technology to Japan for the SRB- A, with potential application to mis-
siles, though they eventually quieted.

Unlike the H-II, the H-IIA family consists of several variants made possi-
ble by combinations of SRB-As and SSBs that provide extra thrust. The stan-
dard 53- meter H-IIA202 has a 4- meter diameter payload fairing and two strap- on 
SRB- As. As Table 4.1 reveals, the H-IIA family is designed to be highly fl exi-
ble. Similar fl exibility is apparent in payload fairings, which are designated in 
both diff erent diameters and payload compartments (single or dual). In-
creased thrust is provided by the improved LE- 5B liquid oxygen/hydrogen 
re- ignitable engine in the second stage, and technology allows multiple satel-
lites to be put into diff erent orbits. In contrast to the LE- 7, the fi rst stage con-
sists of one simplifi ed liquid- fuel engine LE- 7A that burns liquid oxygen/hy-
drogen engines and provides 112 tons of thrust in vacuum. Programmatically 
speaking, the H-IIA forms the technological base for the H-IIB.63 In September 
2009 JAXA launched the H-IIB, on which Japan was staking its future capa-
bility on two fronts— cargo missions using the H-II Transfer Vehicle (HTV) to 
support the ISS and reducing launch costs through heavier capacity that al-
lows dual- manifest missions.64 Apart from enhancements in size, weight, and 
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length, as well as special fairing said to be necessary for the launch of the 
HTV, the H-IIB also diff ers in having two liquid LE- 7A engines in the fi rst 
stage as opposed to only one in the existing H-IIA series.

For the H-IIA, the biggest design changes came in the LE- 7A by MHI and 
the SRB- As by Nissan. MHI drastically simplifi ed the LE- 7A’s plumbing, low-
ering production costs.65 The LE- 5B engine’s per for mance improved aft er a 
simplifi cation of the design of its cooling system. The SRB- A redesign was 
perhaps the most visible change for the H-IIA compared to the H-II and, in 
the event, turned out to be problematic. The vehicle’s fi rst- stage Nissan SRBs 
used a radically shorter, squatter monolithic motor case that could be deliv-
ered ready for launch— a drastic change from the original SRBs, which re-
quired shipping in four pieces and stacking at Tanegashima. The use of the 
Carbon- Fiber Reinforced Plastic (CFRP) in the SRB- As was also considered to 
be a very signifi cant technological advance.66 NASDA stressed that the use of 
carbon- wound fi lament casings would lower the weight and cost of the boost-
ers, increasing thrust from 360 tons to 460 tons and allowing them to burn 
longer.

What about the purported goal of commercialization? As with the H-II, 
the course of development for the new launcher suff ered glitches, as is inevi-
table with something new. The prototype LE- 7A engine failed a test when a 
faulty valve leaked but then went on to perform well subsequently. There  were 
also issues with the next- generation LE- 5B engine, which suff ered several 
mishaps including an explosion during a fi ring test. However, in all, the simpli-
fi ed engine and tank design of the fi rst stage alone  were estimated to decrease 
the costs by about 50 percent, supplemented by other technical mea sures 

Table 4.1. Variants of the H-IIA

Designation Length (m) Mass (Tonnes) Add- on Modules
Launch Capability 

(kg to GTO)

HA    SRB- A ,

HA    SRB- A,  SSB ,

HA    SRB- A,  SSB ,

HA    SRB- A ,

HB    SRB- A , (to LEO 
for HTV)

source: Information is from Japan Aerospace Exploration Agency (JAXA) on space launch vehicles (H-IIA) 
at  www.jaxa.go.jp (accessed 1 July 2009).
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aimed at reducing prices. For MHI, which stands to gain or lose commer-
cially since it assumed eff ective control of the launch and marketing of the 
H-IIA in April 2007, cutting costs continues to be an issue for commercial 
purposes.67 The mantra of cost competitiveness thus deserves close scrutiny. 
Estimated launch costs stood at $70 million for the H-IIA202, $75 million for 
the H-IIA2022, $80 million for the H-IIA2024, and $83 million for the H-IIA204. 
But a price tag of around $70 to $80 million in 2002 still made the H-IIA about 
15 to 20 percent more costly than the foreign Ariane- 5, Delta- 4, and Atlas- 5 
peers.

It was evident in the mid- 1990s that the H-IIA faced stiff  competition in a 
crowded marketplace and especially from the Ariane-5 with its larger capac-
ity. The early commercialization rationale for the development of the H-IIA 
suff ered a critical blow in 2000 when Hughes canceled its contracts with 
Rocket System Corporation (RSC) followed by SS/L.68 Even the Mitsubishi- 
keiretsu owned Space Communications Corporation (now SKY Perfect JSAT 
Holdings, Inc.), the obvious customer for the H-IIA, also decided to fl y the 
Melco- built Superbird- 7 on the Eu ro pe an Ariane- 5 rather than the H-IIA in 
2008.69 It was only at the start of 2009 that signs emerged that the H-IIA was 
starting to move beyond the historical baggage of the back- to- back H-II fail-
ures. In January 2009, almost a de cade aft er the cancellation of the Hughes 
and Loral contracts, the H-IIA at last secured one commercial contract, from 
Korea Aerospace Research Institute (KARI), to launch the Korea Multipur-
pose Satellite- 3 (KOMPSAT- 3).70 While such developments do much to con-
fi rm the fact that the H-IIA is now widely seen as reliable, it should be noted 
that KOMPSAT- 3 is hitching a lift  aboard a JAXA mission to launch the Global 
Change Observation Mission— Water (GCOM- W), and thus most of the launch 
cost is still borne by the government.

The prospects for the H-IIA as a fi rst- choice launcher worldwide are still 
weak, but it is evident that MHI is still striving in that direction.71 In April 
2007, it took over production and management of the H-IIA. It also began 
advertising its H-IIA Launch Ser vices directly as well as through JAXA.72 
Proclaiming that the Ariane- 5 and the H-IIA  were the most reliable launchers 
on the commercial satellite launch market, it announced that the two SLVs 
had been chosen as “backup” launchers for each other. In 2008, MHI an-
nounced its aim of slashing launch costs about 30 percent to about $60-$70 
million by 2009 to bring it on a par with Arianespace and Boeing- led Sea 
Launch. However, testifying to the chronic oversupply of launchers that has 
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plagued the commercial launch sector since the late 1990s, Sea Launch itself 
fi led for bankruptcy in June 2009.

Meanwhile, given the volatility in the global marketplace, it seems reason-
able to predict that the H-IIA’s primary customer will remain the Japa nese 
government for the foreseeable future.73 Between its inaugural test launch in 
2001 to the end of 2009, the standard version H-IIA202, as well as variants 
H-IIA2022, H-IIA2024, and H-IIA204, have fl own on sixteen missions, dem-
onstrating increasingly reliable launch capability, except for the ignominious 
failure of the H-IIA2024- F6, which had to be destroyed aft er launch in No-
vember 2003. Contrary to pop u lar perceptions, this did not in the least mean 
that the technological progress on the launcher was poor or unreliable. The 
standard H-IIA202 has fl own on fi ve missions, launching a range of payloads 
such as the experimental Laser Ranging Equipment (LRE) for fl ight evalua-
tion, another ADEOS- II/Midori- II for Earth observation, and, most famously, 
the Information Gathering Satellites (IGS). The H-IIA2022 has fl own three 
missions, launching a replacement for the MTSAT- 1R/Himawari- 6, the Ad-
vanced Land Observing Satellite (ALOS/Daichi), the Selenological and Engi-
neering Explorer (SELENE/Kaguya) and the IGS 5A high resolution (60 cm 
resolution) reconnaissance satellite, launched in November 2009. The heavy- 
lift  H-IIA204 launched one satellite, ETS- VIII/KIKU- 8, in 2006.

By the end of 2009, the H-IIA2024 had fl own seven missions, and has 
emerged as the work horse of the series, at least for Japa nese government mis-
sions. Between 2002 and 2008, its missions have included the Data Relay Test 
Satellite (DRTS/Kodama), the MTSAT- 2/Himwari- 7, the Wideband InterNet-
working Engineering Test and Demonstration Satellite (WINDS/Kizuna), and 
the Green house Gas Observing Satellite (GOSAT/Ibuki) along with a number 
of microsatellites. Three of the four IGS missions to date have used the 
H-IIA2024, except for the H2A202 launch of a single optical satellite in 2006 
and another in 2009. The H-IIA did, however, suff er a major mishap in Novem-
ber 2003 with the nation’s second set of IGS satellites when one of the SRB- As 
failed to separate because of a nozzle meltdown, dragging the rocket off  course.74

The H-IIA2024 has also launched other payloads that are no less impor-
tant for their military aspects, irrespective of the eventual outcome.75 Its second 
launch in February 2002 was responsible for the Demonstrator of Atmospheric 
Reentry System with Hyper Velocity (DASH), a reentry capsule weighing 
around 86 kilograms, and armed with its own propulsion system. The name 
spoke for the goal— to demonstrate Japa nese capabilities in reentry systems 
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with speeds exceeding 10 km/sec. Three days aft er launch, because of im-
proper soft ware writing, it failed to separate from its kick motor and to reen-
ter the atmosphere over the Sahara Desert in Mauritania. This fault was at-
tributed to the maker NEC- Toshiba, which subsequently had to pay a fi ne of 
close to a $3 million to ISAS. We believe DASH is important for its signifi -
cance as yet another attempt at a reentry technology test.

This was followed in September 2002 with the Unmanned Space Experi-
ment Recovery System (USERS), developed by the Institute for Unmanned 
Space Experiment Free Flyer (USEF). The two- part USERS spacecraft  was 
equipped with a ser vice module and an ejectable reentry module. In a 
unique venture, the ser vice module was designed to continue conducting 
long- duration technology experiments in orbit while the reentry module would 
actually return experiment results to Earth. Aft er about eight and a half months 
of in- orbit experiments and operations, the capsule part of the reentry mod-
ule (called the recovery vehicle) successfully separated from the ser vice mod-
ule, de- orbited, and was recovered in May 2003 off  the Bonin Islands south-
east of Japan. Apart from these less well- known reentry tests, there is another 
side to the H-IIA that has a direct and powerful military implication, namely, 
the SRB- A and its improvement, which is the basis of the ASR/Epsilon, and 
which, in turn, will form a critical plank in Japan’s Space- on- Demand/Opera-
tionally Responsive Space (SOD/ORS) capabilities discussed in Chapter 6.

The commercialization (or otherwise) of the H-IIA also brings us to an im-
portant juncture in our analysis of Japa nese launch technologies and their im-
plications for the nation’s strategic space capabilities. In our view, the history of 
the H-IIA validates our understanding of the capabilities of Japan’s launch ve-
hicle technology. While the loss of IGS satellites was acutely painful, the more 
complex liquid technologies had already been validated. As noted for earlier 
series, the evolved H-IIA is not convertible to an ICBM. The H-IIA’s benefi t lies 
in its technology acquisition, total systems integration skills and, from a practi-
cal standpoint, capability for launching civilian and military spacecraft .

J-I    At the risk of sounding fl ippant, the J-I rocket might represent a launch 
system that could go straight to the military, bypassing the market alto-
gether.76 The bifurcation between NASDA and ISAS on launch systems tech-
nology came together— at least institutionally— with the J-I, development of 
which began in April 1993 and at a cost of about $100 million.77 The J-I was a 
three- stage solid rocket capable of sending 1- ton payloads into suborbital or 
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low orbital trajectories. It stood at 33.1 meters, had a diameter of 1.8 meters, 
and used the radio guidance system that makes ground command over fl ight 
control inputs and event timing possible. The J-I is known best for combining 
H and M solid technologies— the H-II’s SRBs for the fi rst stage (using Movable 
Nozzle Thrust Vector Control or MNTVC) and ISAS’s Liquid Injection Thrust 
Vector Control (LITVC), Side Jet (SJ) thrusters for roll control, second- stage 
motor (M-23), avionics, third- stage motor (M-3B), and fairing from the M-3SII 
for the second and third stages.

The stated goal was to lower both development costs and time so as to ca-
ter to small satellite launches. As a ready- made solid design, it was supposed 
to be faster and cheaper to launch. To reduce costs further, the J-I used the old 
Osaki launch pad at Tanegashima. All these commercially- oriented themes 
certainly sounded familiar even if, as in the case of other rockets, they had 
little bearing on reality.78 But the integration across some of Japan’s most ad-
vanced indigenous rocket technology in the ser vice of a new solid rocket also 
had another less well- known payoff . At least one assessment suggests that the 
J-I technology, assembly, and successful launch gives Japan the potential for 
an ICBM surpassing the per for mance of a U.S. Minuteman- 3 with a range of 
about 8,000 miles (about 13,000 kilometers).79

Financially, there seemed to be no justifi cation for the rocket’s develop-
ment. As the J-I’s estimated initial launch price was $35 million (compared to 
Rus sian prices as low as $7 to $12 million) the J-I was scheduled for two fl ights 
only. It fl ew the fi rst, but its development was suspended before the second 
fl ight. Its fi rst launch, in February 1996, actually cost between $43 and $45 
million. But the J-I is not memorable for its costs. The J-I successfully launched 
a one- ton 4.4- meter- long miniature shuttle prototype Hypersonic Flight Ex-
periment (HYFLEX) into a suborbital fl ight.80 HYFLEX was a precursor for 
the HOPE- X, an engineering demonstrator for an unmanned reusable shuttle. 
Using HYFLEX, the stated goal was to collect actual in- fl ight and reentry in-
formation on a technology fl ying at hypersonic speed and reentering the 
Earth’s atmosphere, an experiment that could not be conducted on the 
ground. In the event, HYFLEX also allowed for the test of insulated materials 
necessary for reentry purposes. While HYFLEX sank before it could be recov-
ered due to a failure of its fl otation devices, its operational, trajectory, heat-
ing, and reentry data were already in hand. A second fl ight of the improved J-I 
was to have launched the Optical Inter- orbit Communications Test Satellite 
(OICETS/Kirari), but this was halted aft er a series of negative reports, notably 



126 IN DEFENSE OF JAPAN

a very harsh one in 1998 by the Management and Coordination Agency 
(MCA), the government’s internal auditing agency.81 The halting of the J-I 
program did not, however, halt the continued development of small launcher 
technology— whether needed or not, whether cost eff ective or not— as we shall 
see with the even more troubled development of the J-I’s successor, the GX 
rocket. From our perspective, however, the most important thing was that the 
J-I proved highly useful as a technology development program in testing and 
demonstrating missile- related technologies.

CONCLUDING ASSESSMENT

Taking our cue from the interchangeable natures of SLVs and ballistic missiles 
as outlined at the beginning of the chapter, we approached SLV development in 
Japan with a specifi c goal in mind: to see whether the country has been able to 
acquire not any one ballistic missile in par tic u lar but rather whether it has 
been able to acquire the components and infrastructure— meaning the pro-
pulsion systems, structures, staging ability or large boosters, sophisticated 
guidance and control systems, reentry vehicles, fl ight operation skills, and the 
technical and institutional setup necessary for integration— that would allow 
it to put together and launch a ballistic missile if needed.

Over the historic postwar period, no aspect of Japan’s SLV development 
was ever guaranteed to be on an onward and upward trend, as this chapter has 
made clear. There  were few outright resources, and initially there was only a 
knowledge base that descended from the war time military aircraft  and rocket 
programs. The human element mattered. There  were mistakes, disappoint-
ments, and some outright disasters, along with the penchant of the media to 
magnify them. External realities mattered. The United States tried to shackle 
Japan’s burgeoning solid rocket program with less easily convertible liquid- 
fuel technologies. The goal of commercialization has become an increasingly 
vociferous mantra even as global markets have continued to remain diffi  cult 
for Japa nese launch ser vices. But we believe Japan’s rocket program has suc-
ceeded. With comparatively little pecuniary assistance, and sheer determina-
tion to indigenize rocket technology, the makers of Japan’s SLV program on 
both the solid and liquid fronts have secured quite a resounding success for 
Japan from a purely technology acquisition point of view, as Table 4.2 indicates. 
Research, development, and refi nement are ongoing. First Japa nese individu-
als and then intra- competitive Japa nese corporations, working with and under 
diverse government agencies, have been critical to advancing the state of Japan’s 
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rocket technology piece by painstaking piece over the years. From the paltry 
beginnings of the Pencil to the spectacular strides culminating in the M-3SII, 
M-V, J-I, and H-IIA programs, we conclude that Japan has assembled, tested, 
and successfully acquired a complete “toolkit” of technologies and infrastruc-
ture needed to construct intercontinental ballistic missiles.

To our mind, however, these assertions about technical capabilities need to 
be situated in their proper historical and po liti cal realities as highlighted in 
Chapter 1. We believe a shift ing set of such realities is taking Japan ever further 
away from its postwar pacifi st orientations— the long distance the country and 
especially its youth has come from memories of the war, the subtle but inexora-
ble shift  away from the Yoshida doctrine even as military reliance on the United 
States (with which Japan may not always have the same interests, especially in its 
Asian neighborhood) continues, the ongoing North Korean missile and nuclear 
tests, the growing economic and po liti cal power of a nuclear- armed China, the 
chance of a confl ict over Taiwan, the competition for undersea gas and other 
natural resources, as well as a diverse number of unresolved territorial issues 
that are largely of interest only to Japan.

What, then, is the point of having acquired such capability? In assessing 
the ballistic missile threat confronting the United States, the repre sen ta tion 
by the CIA to the Senate Foreign Relations Committee becomes pertinent for 
a relatively weaker country— like Japan— that confronts potentially far more 
military powerful neighbors in the region and the world:

acquiring long- range ballistic missiles armed with a weapon of mass destruc-
tion probably will enable weaker countries to do three things that they other-
wise might not be able to do: deter, constrain, and harm [their rivals]. To 
achieve these objectives, the missiles need not be deployed in large numbers; 
with even a few such weapons, these countries would judge that they had the 
capability to threaten at least po liti cally signifi cant damage to [their rivals]. 
They need not be highly accurate; the ability to target a large urban area is suf-
fi cient. They need not be highly reliable, because their strategic value is derived 
primarily from the implicit or explicit threat of their use, not the near certain 
outcomes of such use. . . .  In many ways, such weapons are not envisioned at 
the outset as operational weapons of war, but primarily as strategic weapons of 
deterrence and coercive diplomacy.82

Seen from this perspective, the acquired technology, which amounts to the 
ability to build a wide variety of missiles all the way up to ICBMs, forms part 
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of a recessed deterrent for Japan. With an eye no doubt increasingly turned to 
its neighbors’ ballistic missile arsenal— particularly China and North Korea— 
Japan has pushed its rocket program forward in successful bits and pieces that 
we believe sum up to a ballistic missile capability of its own. All indicators 
suggest and virtually all knowledgeable observers agree that the Japa nese gov-
ernment has the technical pieces in place to use the same technology that puts 
a heavy geosynchronous satellite into orbit to launch a warhead around the 
planet.83

Of course, there are many things that would have to happen for Japan to 
convert its SLV technology into a strategic force.84 The limiting factors are 
well known, as are the risks Japan faces, including the alarming speed of re-
lated technological dissemination and proliferation across Asian borders. In 
some ways, the changing confi guration of cultural, po liti cal, industrial, and, 
now, formal legal aspects have already taken Japan some ways in the direction 
of that capability. Our point is more that all the pieces in the launch vehicle tech-
nology that Japan needed to gain this capability have been in de pen dently de-
signed, developed, tested, improved, and proven in plain sight of the public. 
The saga of Japan’s satellite development, to which we turn next, is also highly 
instructive for understanding any such prospects. A civilian technology care-
fully and incrementally gathered over the postwar period— to observe, moni-
tor, and evaluate the Earth’s topography, resources, and environment, and to 
do the same for space phenomenon, including cosmic rays, radiation belts, 
asteroids, lunar, solar, and planetary surfaces, and so on— was converted 
without much fanfare or blowback into a military instrument to observe, 
monitor, and evaluate strategic rivals and scenarios. Japan’s SLVs may well 
undergo the same visible market- to- military conversion when Japan so 
chooses, possibly also in the face of a triggering event.
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ohsumi, japan’s first satellite, reentered the Earth’s atmosphere in August 
2003.1 Ohsumi had been designed to test satellite launch technologies, and, 
despite its poor per for mance (its signal could no longer even be heard only 
aft er its seventh revolution around the Earth), it allowed for data- based orbital 
estimations. Most important, its indigenous launch on the country’s then 
steadily advancing Lambda rocket series gave a tremendous morale boost to 
Japan’s spacecraft  eff ort. From the time that Ohsumi fl ew in February 1970 to 
its demise more than three de cades later, the nation’s satellite technologies, like 
the country’s rocket technologies, had undergone a fundamental revolution.

Just months before Ohsumi returned to Earth, Japan had already launched 
its fi rst set of spy satellites into orbit. These so- called Information  Gathering 
Satellites (IGS), the fi rst two of which fl ew in March 2000, are perhaps the 
only well- known and much- publicized part of Japan’s now open progress to-
ward space militarization. The program’s cost is by far the single biggest for a 
satellite program in Japan’s entire space bud get.2 Since the program’s incep-
tion in the late 1990s, Japan’s IGS satellites have been immune to bud get pres-
sures, consistently getting bud gets needed to stay on schedule. In 2005, for 
example, unlike other space programs, the classifi ed reconnaissance satellite 
programs remained unaff ected by space bud get cuts, got the $1.1 billion re-
quest allocated, and also secured initial funding for a next generation of recon-
naissance satellites.3 Even before the Basic Space Law of 2008 and Basic Space 
Plan of 2009 formally enshrined defensive military space policy as a funda-
mental rationale for Japan’s space programs, the IGS became famous for what 
they implied about Japan’s new and proactive security directions. It was as if 

 5 SATELLITES AND SPACECRAFT



SATELLITES AND SPACECRAFT 131

the Japa nese government and defense contractors had suddenly woken up in 
the wake of the Taepodong shock in 1998 (when on August 31 a North Ko-
rean Taepodong missile fl ew over Japan, causing an uproar) and moved to-
ward acquiring spy satellites in the interest of national security. Given the 
trajectory toward a national security component in Japan’s space policy as dis-
cussed in Chapter 2, however, we believe that as with Japan’s SLV develop-
ment, the military space orientation of Japan’s spacecraft  development was 
deeper and more profound than was and is widely believed.

This chapter focuses on the trajectory of Japan’s satellites and spacecraft  
technologies. As with Japan’s SLVs, we are not simply concerned with any one 
single element such as reconnaissance satellite capability; rather, the focus in 
this chapter is on the range of satellite and spacecraft  technologies that have 
been developed and that will henceforth enable Japan to deploy its military 
space infrastructure. It is, of course, relatively easy for us to make our case for 
the market- to- military trend in light of the already deployed military satellite 
program by Japan. But Japan’s IGS satellites did not just appear out of thin air. 
Rather, they are closely linked to the painstakingly acquired progression and 
sophistication of the country’s satellite and spacecraft - related developments. 
These include the key technologies for an advanced communication and in-
formation infrastructure necessary for military operations and even Anti- 
Satellite (ASAT) systems necessary for Japan’s emerging Space  on  Demand 
(SOD) and Defensive Counterspace (DCS) capabilities.

The remainder of this chapter is in four parts. The fi rst part briefl y sets out 
the rationale for a focus on satellite and spacecraft  technology under the ru-
bric of the so- called Revolution in Military Aff airs (RMA). This allows us to 
frame the role of the related technology in military operations as a force multi-
plier, as well as the importance of counterspace capabilities for protecting it in 
the interest of national po liti cal and economic security. It also provides a brief 
overview of the existing satellite infrastructure. The second part then turns 
more specifi cally to the IGS saga, with a focus on elements (such as already 
accumulated technologies) and actors (particularly corporations) that shaped 
their arrival and continue to shape their future. The third part turns to look 
at the dual nature of other satellite programs that will help form a crucial mili-
tary infrastructure and that are also bringing newer, less well- established 
space players into the game. The fourth part turns to a range of spacecraft  tech-
nologies that have already taken Japan forward in terms of potential counter-
space capability.
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IN THE SHADOW OF A REVOLUTION

As is now widely known, the nature of battlefi eld operations underwent a 
revolution during the fi rst Gulf war.4 This Revolution in Military Aff airs 
(RMA) has attracted much attention across the world, and not surprisingly 
within Japan as well. From the perspective of this book, the simple point is 
that the acquisition of satellite- based intelligence and reconnaissance, as well 
as the protection of space assets is critical to the RMA. Some concrete demon-
stration came, for example, in the detection of missile launches by the U.S. 
Defense Support Program (DSP) satellite system in the Gulf War in January 
1991.5 Along with information from electro- optical and radar imagery satel-
lites, as well as that from aerial imagery and signals intelligence platforms, the 
DSP data  were used to pinpoint and destroy Iraqi Scud missiles and their in-
frastructure from the fi rst day of war. By that point in time, however, exten-
sive use had already been made of the DSP’s infrared sensors to track tactical 
ballistic missile launches by Iran and Iraq during the roughly eight- year Iran- 
Iraq war starting in 1980, as well as by the Soviet  Union and Af ghan i stan fol-
lowing the Soviet invasion of Af ghan i stan in 1979. The DSP’s infrared eyes 
have also tracked the proliferation of ballistic missile capability as Israel, In-
dia, and South Africa made test launches in the 1980s and North Korea con-
tinues to do so.

The RMA involves much more, however, than simply the relaying of com-
munications via space- borne assets across continents to conduct military op-
erations. Above all it is about the integrated and speedy conduct of warfare— 
the detection, identifi cation or designation, and attack and destruction of 
enemy targets, or the spotting of missile launches. From a broad and strategic 
standpoint, the RMA is also about the way that leading- edge technologies and 
information warfare have allowed such operations to become possible. One 
contemporary U.S. vision of military revolution focuses on information- 
technology RMA (IT- RMA) components (such as satellite- backed informa-
tion and communication, internet- based tasking orders, and so on), which 
can be exploited to great advantage in the battlefi eld. The most ambitious IT- 
RMA goals are to create armed forces that are wholly “network- centric,” in 
which all military assets become nodes in a network of several grids (i.e., sensor, 
information- processing, support, weapon, or strike grids). The application of 
IT- RMA started in earnest during the Gulf War, and the benefi ts of revolu-
tionary improvements in situational awareness are widely thought to have 



SATELLITES AND SPACECRAFT 133

carried the day. Some also believe that continued progress in this direction took 
place in 2003 in the early combat phases of Operation Iraqi Freedom, where 
U.S. forces moved beyond jointedness to actual networked operating models.6

Japan too has re oriented its capabilities in line with the IT- RMA, seeking to 
improve its technological and qualitative (rather than quantitative) lead over 
rivals and to acquire a force structure capable of greater interoperability with 
U.S. forces.7 With the underlying emphasis on information- as- advantage, Ja-
pan’s main eff orts have thus far concentrated on upgrading its Battle Manage-
ment Command, Control, Computers, and Intelligence (BMC4I) system. The 
Japan Air Self- Defense Force (JASDF), for example, has announced the replace-
ment of the Base Air Defense Ground Environment (BADGE)- integrated net-
work of radar posts and air defense installations with the almost $935 million 
project called the Japan Aerospace Defense Ground Environment (JADGE).8 
JADGE is designed to integrate Japan’s ballistic missile sensors and intercep-
tion systems and to protect Japan from ballistic missile attacks by improving 
early warning systems. JADGE forms the crux of Japan’s BMD infrastructure 
through centralizing and automating search, detection, tracking, and intercep-
tion of ballistic missiles and is linked to U.S. communications satellites, which 
allows the United States and Japan to share data. JASDF’s supreme command 
authority, the Air Defense Command, which is the headquarters for BMD and 
the new JADGE, has also relocated to the U.S. base in Yokota to improve coor-
dination between the two forces despite the lack of any formal agreement. As 
discussed briefl y in Chapter 3 and more extensively in Chapter 6, Japan is al-
ready contemplating its own version of a space- based network- centric defense 
system; and in a less visible way, we believe, it is developing its own Operation-
ally Responsive Space (ORS) capability, called SOD.

All this helps bring Japan’s space policy, particularly related to satellites and 
spacecraft , in sharper focus. Setting aside any attempt at evaluating the effi  cacy 
of RMA- based warfare models or the development of ORS/SOD in Japan or 
elsewhere, we concentrate primarily on their underlying discrete and especially 
space- related components. Needless to say, satellite and spacecraft  for broad-
casting, reconnaissance, warning, surveillance, and communication are criti-
cal for network- centric warfare, and the revolution is fuelled fundamentally by 
their technological advances and integration. For this reason even though 
IT- RMA is still a work in progress, it has several dimensions that make it espe-
cially relevant for our purposes in examining the changing pa ram e ters of 
 Japan’s space policy. These dimensions include reconnaissance and surveillance, 
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communication systems, electronic warfare, precision striking, digitization 
and modularization of ground forces, and provisioning forces in combat. The 
very presence of such dimensions supporting an IT- RMA suggests several 
things— the importance of space assets to provide information, surveillance, and 
communications, the emergence of cyberspace as a new domain of confl ict, 
and also, of course, the critical importance of protecting any such assets.

In the remainder of this chapter, we show how Japan has moved in these 
directions with a focus on its satellite and spacecraft  technology, concentrating 
initially on the space- based intelligence and communication infrastructure 
that can aff ect its potential operations in a military or confl ict scenario. As 
implied, for Japan to develop military space capabilities it needs an infra-
structure: the necessary observation satellites to give it the ability to spy on its 
neighbors both for strategic purposes and for tactical battlefi eld situations; 
the ability and bandwidth to relay that information to whomever needs it, that 
is, to fi xed and portable receivers; an on- orbit network to cope with shunting 
the information around; and the ability to protect the underlying infrastruc-
ture, both in space and on the ground. Of course, there are other areas for 
development, and the contours of some have just emerged concretely. As we 
discuss in the next chapter, if Japan had its own GPS system, which it is at-
tempting to attain, for example, it could use that information not only to 
move troops, but also to target forces and munitions. One stage beyond this, 
Japan is now also committed to developing the ability to in de pen dently detect 
and intercept incoming missiles and to possess its own counterforce missile 
capability for response purposes.

EXISTING INFRASTRUCTURE

At present, as Table 5.1 shows, Japan already has a basic reconnaissance and 
communication infrastructure in place. It has a known range of sophisticated 
Earth Observation (EO), communication, positioning, and military satellites 
operational or in development. In fact, even a de cade ago, the country’s sophis-
ticated land, marine, and geostationary meteorological satellites’ capabilities 
for EO and communications  were drawing attention in the United States.9 
Echoing the importance of applied space technologies for collecting and ana-
lyzing information for defense, disaster management, confl ict prevention, en-
vironment monitoring, and agricultural production, the Kawamura initiative 
discussed earlier also fundamentally emphasized Japan’s ability to “see” and 
“hear” preemptively.10
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Japan’s eff orts do not end  here. Like the United States, Japan is confronted 
with strong possibilities that other powers’ counterspace capabilities could 
render its space- based intelligence and communication infrastructure useless 
and cripple its po liti cal and economic security. For this reason, we go on to 
examine how Japan is taking potential steps to protect precisely that infra-
structure by acquiring technologies that may well equip it with signifi cant 
response capabilities of its own in the near future. As we show, Japan is mov-
ing beyond preemptive seeing, hearing, and unifi ed network integration to 
developing ORS and potential counterpace capabilities— and perhaps to ac-
quiring the ability to soon shoot down satellites. These moves are, to some 
extent, a logical extension of the IT- RMA based vision. We next turn to the 
details and saga of Japan’s satellite- and spacecraft - related technologies, begin-
ning with the IGS.

FROM PRECURSORS TO IGS AND BEYOND

The story is now oft en told, but it is worth recounting briefl y.11 On 31 August 
1998, North Korea launched a Taepodong rocket that fl ew over Japan and then 
fell into the Pacifi c Ocean near the Sanriku coast in northeast Japan. Less vis-
ibly, this incident focused attention on the necessity of Japan having indige-
nous space assets and systems, as well as the role of corporations and their 
various competitive interests in actually making those assets and systems.12 
More visibly, and better known, the incident brought Japan’s defense needs to 
the forefront of public debate, providing a groundswell of support for boost-
ing Japan’s military capabilities, which was refl ected in the country’s move to 
acquire reconnaissance or spy satellites. Below we provide a brief overview of 
Japan’s moves toward their acquisition and then turn to the corporate and 
technology foundations that actually made that move possible in line with our 
market- to- military themes.

Japan Spies

In retrospect, the “Taepodong shock” was perhaps more a trigger that legiti-
mated Japan’s long- standing wish to upgrade its information and intelligence- 
gathering infrastructure. This had certainly been on the minds of govern-
ment offi  cials for general crisis and disaster management. But it was no doubt 
also on the minds of defense planners for military operations, given the un-
certainties over North Korea’s ballistic missile capability since at least 1993 
and the launch of Nodong- 1. One of Japan’s fi rst institutional responses was 
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the establishment of the Defense Intelligence Headquarters (DIH) in early 
1997 to improve Japan’s autonomous gathering and analysis of intelligence.13

In the aft ermath of the launch, the speed with which Japan made a po liti cal 
decision to institutionalize a spy satellite program made headline news around 
the world.14 In fact, the rapiditiy of the decision can at least partially be ac-
counted for by the fact that the Taepodong trigger actually followed several 
signifi cant calls for the development of such spy satellites, with po liti cal sup-
port expressed at the highest levels.15 For example, in 1996 the Japan Defense 
Agency (JDA), backed by the prime minister, had seriously considered building 
its own military reconnaissance network. Other agencies  were also involved. 
According to the bud get requests by the Ministry of Foreign Aff airs (MOFA), 
Japan had been studying spy satellites since at least 1997.

But the context in 1998 made all the diff erence in legitimating the lurch 
toward the military angle to the public. Spurred on by the mood of the crisis, 
and by the much- ballyhooed dependence on U.S. intelligence, the government’s 
positive decision on military reconnaissance satellites made possible what had 
hitherto been a po liti cally untouchable subject dating back to 1969.16 There 
was little doubt expressed all around about being able to stretch the Peaceful 
Purposes Resolution (PPR).17 With the country’s own satellites, the Self- Defense 
Force (SDF) could then take part in and benefi t from the program. Even 
though the public appeared to support the program, what made it even more 
palatable perhaps was the “dual- use” nature of the IGS— certainly for military 
purposes but also for peaceful purposes such as monitoring natural disas-
ters and weather patterns, all of which was stressed from the start of their 
development.

This emphasis was thought useful for several reasons. It meant the IGS 
could be operated in accordance with a 1985 government statement that pre-
vented the SDF from using any satellite technology that was not also readily 
available on the commercial or civilian side. It also helped counter negative 
reactions by North Korea and China.18 North Korea warned that Japan was 
entering a dangerous phase of militarization that hearkened back to its past 
when it invaded Asia. China, which viewed itself as the target, openly charged 
that the larger purpose of the spy satellites was to actually allow intelligence- 
gathering in the ser vice of a possible U.S.– Japan Theater Missile Defense 
(TMD) system— and subsequently, these charges would prove to be correct.

In March 2003, the fi rst two IGS satellites— one for optimal imagery at 
nominally 1- meter resolution and another for radar imagery at resolutions 
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ranging from 1 to 3 meters— were launched.19 These  were successfully followed 
by a second optical satellite in September 2006 and a second radar satellite in 
February 2007. In the meantime, the Japa nese government pressed ahead with 
plans for the replacement of the original pair of IGS satellites, which  were 
nearing the end of their design life.20 As is to be expected, however, the spe-
cifi c details of the IGS program remain shrouded in secrecy— so much so that 
despite their much- proclaimed multipurpose nature, they are not registered 
with the United Nations.21 The United States moved to classify the orbital pa-
ram e ters of Japan’s fi rst two IGS (although they are in an orbit that is low 
enough that they are visible to ground observers).22 Even in 2003, a mere four 
satellites was not going to be the end of the story, with some then calling for at 
least 16– 20 satellites to provide around- the- clock surveillance of regional hot-
spots like North Korea.23 These echoed earlier calls in 1996 by the JDA, which 
had called for a minimum of ten satellites for such operations. As indicated in 
Table 5.2, the Japa nese government has also moved forward with ambitious 
plans for increasing the quality and quantity of observation satellites all around, 
including national security/military ones, and has identifi ed Pan- Asian ob-
servation specifi cally as a top priority for EO purposes. If all goes as planned 
until the year 2020, the Strategic Headquarters for Space Policy (SHSP) esti-
mates the total cost of public and private development for these satellites to be 
around $25 billion.24

Meanwhile, there are both bud get constraints and technical realities with 
which to contend. Whether or not bud getary pressures cause Japan to scale 
back these overall developmental ambitions in the next de cade remains to be 
seen. But if the institutional and programmatic emphasis on the IGS is any 
guide, the government will probably continue to heavily favor EO, communi-
cations, positioning, and military satellites. As with the technicalities in Japan’s 
other space technologies, there have also been delays, setbacks, and failures 
that have marred the IGS program: the H-IIA launch failure in which a second 
pair of optical and radar IGS  were lost in November 2003, the inability of the 
fi rst optical satellite to achieve its 1- meter resolution by July 2003, the electri-
cal problems of the fi rst reconnaissance satellite in March 2007 leading to its 
abandonment, and so on. Such technical problems will continue to crop up. 
But behind the pecuniary and technological problems lie two points in line 
with our market- to- military thesis. First, long before Japan’s offi  cial Basic 
Space Plan in 2009 stressed the need for extra satellites, the IGS had become a 
vital institutional part of Japan’s military space paradigm. Second, although 
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Japa nese spy satellites are criticized as being inferior to U.S. and even commer-
cial satellites in terms of their ground resolution, at this stage we believe the 
gamble on an indigenous four- satellite reconnaissance program has by and 
large paid off — at least from the perspectives of the defense contractors who 
pushed it, help maintain it, and, not to be forgotten, can also improve it. And 
it is to their involvement that we now turn.

Behind the Spying

From a cost and development perspective, it may well have made sense for 
Japan to purchase satellite systems from U.S. contractors as Washington 
wanted. But, as we saw above, Japan chose to develop in de pen dent spy capa-
bility, with an emphasis on indigenous production that incorporated some 
U.S. components and imagery- analysis help. The focus on foreign defense 
contractors brings us to a consideration of the private forces behind Japan’s 
moves to spying openly. The fact is that in the high drama of the IGS there 
was little opposition to the push by Keidanren and Japa nese defense contrac-
tors for indigenously building the spy satellites. Satellite makers such as 
Melco had not been sitting around. They  were ready, having slowly put the 
basic observation technology in place over time. As the following discussion 
shows, the saga of the roughly $2.1 billion development of the IGS satellite 
nicely encapsulates our market- to- military themes: the outright shift  from 
commercial to military uses, especially of indigenous satellite imagery; the 
pivotal role of Melco, which was able to make the IGS satellites and  rose to 
become the prime contractor; and the painstakingly acquired civilian satel-
lite technology base that already existed and that allowed Melco and Japan’s 
spysat program to actually move forward. We turn to each of these below in 
succession.

Satellite Imagery    As discussed above, Japa nese uneasiness in relying on 
commercial or U.S. defense satellite imagery has played a role in the push for 
domestic capabilities such as in de pen dent reconnaissance and, more recently, 
even early warning (see Chapter 6). We believe that the move toward the IGS 
in par tic u lar grew out of Japan’s long- standing interest in satellite imagery, 
which dates back to the 1980s. In its quest for data and information, Tokyo 
started buying imagery from the U.S. LANDSAT satellites with 30- meter res-
olution in 1984 and also French Satellite pour l’Observation de la Terre (SPOT) 
satellites with 10- meter resolution in 1987.25 As foreign commercial technol-
ogy improved, private enterprise played a key role as conduit and reseller 
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irrespective of qualms about military and security concerns.26 Throughout 
the 1990s, Mitsubishi Corporation and Hitachi saw opportunities in the grow-
ing high- resolution commercial imagery market and  were involved in launch-
ing a series of private imaging ser vices to exploit near- spy quality imagery.27 
In October 1996, Hitachi set up a consortium with about fi ft y companies to 
do just this, expecting the business to generate ¥30 billion. The following 
year, Hitachi signed a deal to purchase and resell image data from U.S.- based 
EarthWatch’s (which morphed into DigitalGlobe in 2002) EarlyBird satellite, 
and Mitsubishi Corporation formed an agreement with the Space Imaging 
Eosat consortium, which included Lockheed Martin, Raytheon, and Eastman 
Kodak.

The open secret was that the targets of all this imagery  were various ac-
tors in the Japa nese government— MOFA, the Maritime Safety Agency, 
and, most controversial, the JDA. Opening the doors on the defense side 
was, as previously discussed, the 1985 government decision allowing the 
purchase of foreign commercial satellite images for military intelligence, 
which was determined not to breach Japan’s ban on the military use of 
space.28 By 1996, egged on by the Eu ro pe ans to loosen their dependence on 
the United States, the Japa nese  were openly strengthening their coopera-
tion and relations with them regarding high- resolution satellite imagery.29

Not surprisingly, the JDA sought the most accurate satellite imaging avail-
able. One source was Mitsubishi Corporation’s Japan Space Imaging Coro-
poration (JSI), the regional affi  liate for Space Imaging that famously launched 
its Ikonos satellite with its 1- meter resolution in September 1999, revolution-
izing the commercial side of the market.30 When Space Imaging was bought 
out by Orbimage in 2006 and both reemerged as GeoEye, Mitsubishi Corpora-
tion also signed JSI as the regional affi  liate in April 2008.31 GeoEye- 1, launched 
in September 2008, provides a ground resolution of 0.41 meters, although this 
resolution is only available to the U.S. government and any foreign govern-
ment the U.S. government designates. Commercial customers, such as Google, 
have access to resolutions of 0.5 meters. The GeoEye- 2 satellite, currently in 
development for a debut in 2011– 2012, is projected to have a resolution of 0.25 
meters. Again, restrictive licensing will mean that only the U.S. government 
and some of its allies, possibly Japan, will have access to imagery at the full 
design resolution. When it goes up, Geoeye- 2 will join GeoEye- 1 and Ikonos; 
and assuming that all of these satellites continue to operate, this will give Geo-
Eye three sub- meter- resolution satellites in orbit and the ability to off er its 
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customers daily revisits. Another commercial source for Japan’s defense estab-
lishment is through HitachiSoft  (Hitachi Soft ware Engineering), which also 
provides spatial imagery as a master distributor for DigitalGlobe, GeoEye’s 
main competitor.32

Through HitachiSoft  and JSI, Japan can certainly continue to acquire ever 
more sophisticated foreign- based satellite imagery, potentially now even 
down to an accuracy of 25 centimeters. But even this is seen as an inferior op-
tion to gaining direct control of image acquisition. In 2004 the JDA was esti-
mated to be spending about ¥1 billion a year to buy images based on Eu ro pe an 
and U.S. satellites. More important was the irritant noted earlier that the Japa-
nese defense establishment continued to be dependent on U.S. intelligence, 
which could be delayed or even unforthcoming— an element which has been 
and remains a concern.

Pivotal Corporations    In 1993 a defense advisory panel recommended that 
Japan develop its own satellite- based reconnaissance system.33 In 1994 the 
JDA, Space Activities Commission (SAC), and the nongovernmental Defense 
Research Center (DRC) all issued fi ndings that photographic reconnaissance 
capability was a logical extension of Japan’s space activities. And in 1997 feasi-
bility studies  were actually funded for assessing that possibility at MOFA. The 
fact that the IGS satellites did not suddenly materialize out of thin air was 
another major factor in infl uencing the speedy shift  toward autonomous intel-
ligence gathering. Where exactly did all this technology come from in Japan’s 
peaceful- purposes- only space program?

This points to the pivotal role of corporations and to the evolution of the 
underlying technology that they helped build. Most of the technologies needed 
for the fi rst generation of satellites  were already in the portfolios of major 
players like the Communications Research Laboratory (CRL, now the National 
Institute of Information and Communications Technology, NICT), Melco, Nip-
pon Electric Corporation (NEC), and to a lesser extent, Toshiba.34 They had 
already been involved in constructing a series of Earth Observation (EO) sat-
ellites, beginning with the Geostationary Meteorological Satellite series, GMS/
Himawari (1977, 1981, 1984, 1989, 1995); the Marine Observation Satellite se-
ries, MOS/Momo (1987, 1990); and the Japa nese Earth Resources Satellite, 
JERS- 1/Fuyō- 1 (1992) for land observation. The JERS- 1/Fuyō- 1 is noteworthy 
because it required the manufacturing of an optical sensor and Synthetic 
Aparture Radar (SAR), for example.35
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As it turned out, by the 1990s both NEC and Melco had mapped out real-
istic proposals for spy satellite systems architecture, and the pro cesses and 
contents of their actions reveal the concerted eff ort by defense contractors to 
move space assets toward more military uses.36 As discussed in Chapter 3, 
Melco won out over its rivals and moved forward almost single- handedly with 
what became the IGS system. Although the exact details of the IGS constella-
tion are classifi ed, a window of opportunity in the months immediately aft er 
the Taepodong incident, when the Science and Technology Agency (STA) was 
openly discussing candidate designs, is instructive about the importance of 
corporate competence. In October 1998, Melco briefed the Cabinet on the 
company’s proposals, which  were, we believe, largely taken up by the 
government.

It is important to understand Melco’s ideas about the IGS and how closely 
they matched the actual satellites, as it reveals the great degree to which the 
Japa nese government’s security policies are dependent on what the corpora-
tions can actually do.37 According to the Melco proposal, the IGS  were fl oated 
not only as a spy satellite constellation but also for general- purpose uses such 
as disaster alerts, coastal security monitoring, resource information, marine 
and agriculture information, weather monitoring, and precise geodesic map-
making systems. However, Melco’s highest stated priority was the preserva-
tion of national security through surveillance and observation, requiring 
extremely high levels of integration between ground and space assets, with 
coverage not only of the Korean Peninsula, but also of major Chinese and 
Rus sian missile and military installations surrounding Japan. Melco even 
raised the possibility of the IGS linking with the U.S. DSP early warning sys-
tem tied in with Japan’s TMD system to which, incidentally, Japan had yet to 
committ offi  cially. Now, a de cade later, the long- term early warning system 
has become an offi  cial military space policy priority, as revealed in the new 
Basic Space Plan.

Melco’s confi gurations are also of interest, because many of them closely 
resemble the actual system on orbit: IGS would provide twice- daily wide- 
area coverage to detect and monitor, for example, missile deployment, 
troop movements, coastal surveillance, and three- dimensional mapping 
capability. As for technical capability, Melco cited its design heritage back 
to JERS- 1/Fuyō; it also pointed to its history of cooperative experience in 
building stable, on- orbit platforms for sensor pointing control for the Ad-
vanced Land Observing Satellite (ALOS/Daichi), infrared sensor technolo-
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gies for the optical sensors in the Advanced Earth Observing Satellite 
 (ADEOS/Midori), phased array radars for the JDA for use in radar satel-
lites, MISTY 128- bit encryption algorithm for secure transmission, and 
high- bandwidth (200 Megabits/second or Mbps) communications experi-
ence. The Data Relay Test Satellite (DRTS/Kodama), which the company 
was also building, is capable of 240 Mbps.

Melco’s proposed system was for four satellites (two radar, two optical) in 
approximately 500- kilometer sun- synchronous orbits. The 1.5- ton radar satel-
lites would provide optimum resolution in 10- kilometer swaths and lower- 
area observation of between 5- to 10- meter resolution in 60- kilometer swaths. 
The optical satellites would weigh 1 ton and provide 1- meter resolution for 
14- kilometer swaths. The radar satellites would revisit the same spot at least 
twice a day (lunchtime and night) while the optical satellites would revisit 
once per day each. The proposal also outlined the building of ground stations 
in Okinawa and Hokkaido, as well as three signal links for imagery analysis to 
a government ministry, a government agency (which could mean the JMA or 
the JDA), and an additional facility. Ideally, this reconnaissance system could 
make an observation of a designated target in as little as thirty minutes, pro-
cess and transmit the data in thirty to sixty minutes, involve image analysis in 
one to two hours, and produce three- dimensional maps within two to four 
hours. The fi rst satellites  were to be launched in fi scal year 2002 (by 31 March 
2003) with the program costing ¥197 billion over the fi ve- year operational life 
of the constellation. The actual satellite construction would cost ¥157 billion 
and operational costs would be ¥6 billion annually.

As Melco became a prime contractor for the constellation, it is believable 
that government planners accepted most of its technical proposals. For one 
thing, Melco’s plans went on to closely resemble those later developed by then 
STA, MITI, and MPT, which  were offi  cially charged with developing technolo-
gies for the constellation, as well as the Cabinet Offi  ce (CO), which was charged 
with general usage and directions.38 For another, both the satellite weights and 
orbits ended up closely matching Melco’s proposal.39

Earth Observation (EO) Technology    As Melco’s proposal had hinted, by the 
the time the spy satellites became a reality, the technological foundations for 
that move had been laid down in Japan’s long trajectory of EO technology.40 Cor-
porate competence in this area was a major enabler in making that shift , and 
to some extent the IGS program represents nothing more than the evolution 
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of peaceful EO technology into national security usage. Japan has had an EO 
system in place since the late 1970s.41

As with SLVs, the pro cess began with basic satellite technology acquisition 
and steadily evolved to competency based on indigenous technology and inte-
gration skills. In July 1977, there was the launch of the GMS- 1/Himawari- 1 for 
cloud imagery and sea- and cloud- level temperatures. In October 1978, the 
Earth Observation Center (EOC) was opened to encourage satellite remote- 
sensing technology, and today the EOC is administered by the Earth Obser-
vation Research Center (EORC), which was established in April 1995 as 
JAXA’s principal center for EO data acquisition, pro cessing, and research. 
Launches following GMS-1/Himawari- 1  were as follows: in August 1986, the 
Experimental Geodetic Satellite (EGS/Ajisai) for precision mapping all of Ja-
pan and, especially, its islands; in February 1987, the MOS- 1/Momo- 1 for 
ocean- related phenomenon, which was followed in 1990 by its successor satel-
lite MOS- 1b/Momo- 1b; and in February 1992, the JERS- 1/Fuyō- 1 for surveying 
resources, environmental phenomenon and disasters, geo graph i cal and 
coastal topography, and to allow further testing and development of the SAR. 
Subsequently the GMS-1/Himawari series acquired a broader mission and 
new name as the Melco- built Multi- functional Transport Satellite (MTSAT-1, 
MTSAT- 2) series when it was transferred to the Japan Meteorological Agency 
(JMA) in February 2005.

By the late 1990s, Japan had moved forward with establishing advanced 
satellite and EO technologies: in 1996, the ADEOS/Midori for observing all 
kinds of environmental changes and allowing development of future tech-
nologies, such as inter- orbit communications for data relay; in December 
2002, the highly evolved ADEOS- II/Midori- II for environmental monitoring, 
as well as observation of meteorology and fi shery; in November 2007, the 
Tropical Rainfall Mea sur ing Mission (TRMM), built jointly with the United 
States, for weather forecasts and climate change research; the Earth Observa-
tion Satellite (Aqua), a joint project with the United States and Brazil, for im-
proving land and ocean surface observation at night or in cloudy weather; and 
in 2009, the GOSAT/Ibuki, which is bearing the brunt of on- orbit mea sure-
ment of global carbon dioxide emissions. This is especially important aft er its 
U.S. equivalent, NASA’s Orbiting Carbon Observatory (OCO) failed to reach 
orbit due to a launch failure in February 2009.42 All in all, the fact is that the 
contribution and importance of Japa nese EO technology is recognized 
globally.43
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It is precisely this incremental mastery of EO technologies that enabled 
Japan to decide to wield those technologies for military purposes, and this 
militarization trend is now picking up pace.44 All the technological devel-
opments and improvements— the testing of satellite technologies such as re-
mote  sensing, SAR, ground resolution improvements, inter- orbit communi-
cations, and so on— in the ser vice of harmless- sounding EO ventures such as 
meteorology and weather forecasts, environmental and climate changes, 
disaster surveillance, resource surveys, and precision mapping of land and 
coastal topography could also of course be transposed to serve military 
purposes.

Technological maturity to at least begin military applications began with 
the ALOS/Daichi, which was designed a de cade before its launch in January 
2006. Building on JERS- 1/Fuyō- 1 and ADEOS/Midori, the large 4- ton satellite 
ALOS/Daichi has improved remote- sensing instruments— the Panchromatic 
Remote- Sensing Instrument for Stereo Mapping (PRISM) using three optical 
systems to get three- dimensional land- surface data with a 2.5- meter spatial 
resolution; the Advanced Visible and Near Infrared Radiometer Type 2 
(AVNIR- 2) for obtaining ground surface data with a 10- meter spatial resolu-
tion; and the Phased Array type L-band Synthetic Aperture Radar (PALSAR) 
with 10- to 100- meter resolution to detect, regardless of daytime or weather, 
signals resulting from changes in Earth topography and geology.45 ALOS/
Daichi also features major improvements in the speed and volume of data 
transmission, as well as in the positioning and attitude of the spacecraft  itself. 
To date, ALOS/Daichi has proved highly useful in a broad swath of applica-
tions. In 2003 the CO moved to develop, for example, an emergency response 
infrastructure that would combine data from ALOS/Daichi, IGS, Ikonos, 
Quickbird, and the Israeli Eros- A1 satellites to provide quickly updatable situ-
ation maps of disaster hit areas. But ALOS/Daichi is most notable for being 
engaged in an ever- improving quest for precision cartography— part of an 
ambitious project to map all land areas around the globe, with a stated special 
focus on those in the Asia- Pacifi c region. As of December 2007, it had cap-
tured 1.8 million images, and the bus, sensor, and attitude control systems 
 were reported to be working fi ne.

In terms of dual- use application, PRISM in par tic u lar proved useful. Within 
a week of the Taepodong launch, ALOS/Daichi technology emerged as a can-
didate reference design at the STA, with a se nior NASDA engineer claiming 
that redeveloping ALOS/Daichi for sharper resolution would not pose great 
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diffi  culties.46 Much of the optical and data storage technology, high- precision 
attitude control system, radar, and three- dimensional imaging technology 
was also redeveloped from ALOS/Daichi. In an eff ort to improve spatial 
resolution from previous spacecraft , the Melco proposal was to off er the Cabi-
net improvements on the satellite’s PRISM sensor to 1- meter resolution from 
a 500- kilometer orbit.

IGS technology thus had a clear heritage. The fi rst generation IGS  were 
built from ALOS/Daichi technologies: redevelopments in the PRISM sensor 
by NEC; upgrades in the AVNIR sensor by Melco (that came out of ADEOS/
Midori) and improvements in the PALSAR sensor (evolved from JERS- 1/Fuyō-1). 
In fact, so vital was ALOS/Daichi to the IGS program that as early as October 
1998, STA offi  cials began to lobby the CO to disburse extra money to fast- 
track the satellite’s development, which was then at the basic design phase.47 
Those actually in charge of the ALOS/Daichi project also admitted that 
NASDA sought to similarly fast- track the satellite’s development in order to 
help advance the IGS design along several dimensions— sensor resolution, 
data recording and transmission (gigabit speeds), and more precise attitude- 
control technologies.48 The basic point of all this: it was only when a range of 
civilian satellite technologies— increasingly improved by corporations and 
extensively tested by the government— were in place that Japan could seri-
ously think about reducing its dependence on U.S. intelligence and begin go-
ing down its very own path to their military uses.49 In addition, as discussed 
in the next chapter, this narrative is now being repeated with METI’s SOD 
program.

COMMUNICATIONS SATELLITES

Continuing with the emphasis on information- as- advantage, the IT- RMA 
discussed earlier made clear the importance of communication technologies 
to military operations.50 The crucial technologies needed for militarily useful 
satellite assets include the ability to maintain a constellation of satellites that 
can reliably relay high- bandwidth data around orbit so that communications 
can be looped to ground stations at all times, and the ability to transmit high- 
bandwidth communications and data to mobile terminals in the fi eld. Military 
units need a means of secure communication to receive and supply informa-
tion in places and during operations where terrestrial modes of communica-
tion are not accessible, impossible, or unreliable. Any aspiring satellite- based 
communication system in the ser vice of such military ends obviously then 
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needs to protect against jamming. Additionally it needs to have both the speed 
and fl exibility to extend ser vices around the world and to also have the ability 
to reallocate system capacity when needed.

Apart from the public call to build a network- centric military space com-
munications systems we alluded to earlier, there is little information about 
Japan’s eff orts to directly acquire secure military communication satellites.51 
But we connect some dots below that may prove instructive with respect to 
any such moves in the near future. Once again, as with the IGS saga, this takes 
us into the civil advancements made in Japan’s satellite communication tech-
nologies.52 It is thus helpful to briefl y step back and consider that  here too Ja-
pan has come a long way from when it launched its fi rst set of satellites in the 
aid of improving communication and broadcasting— the fi rst experimental 
Communication Satellite/Sakura (CS/Sakura) in 1977, the fi rst practical com-
munication Broadcasting Satellite/Yuri (BS/Yuri) in 1978, and the fi rst geo-
stationary Experimental Communication Satellite/Ayame (ECS/Ayame) in 
1979. As the country’s communication technologies began to advance, it was 
a foregone conclusion that satellite- based military communications would be 
as much of interest to Japan’s defense establishment in the 1980s as they had 
been to the U.S. military with the growth of the U.S. space program in the 
1960s.

As is well known, the JDA (and now the Ministry of Defense, or MOD) 
already made use of satellites for military communications via transponders, 
such as on Space Communication Corporation’s (SCC) Superbird satellites.53 
Indeed the move to allow the JDA to use satellites for communications pur-
poses was one of a signifi cant series of steps taken toward the military use of 
space before the full- fl edged move to build the IGS constellation. As with the 
IGS, a justifi cation was found for this move in 1985;  here, the government 
maintained that the use of domestic satellites for communication purposes 
did not violate the PPR, which of course also incentivized domestic satellite 
producers. Over time, they have been key players in advancing the state of 
related technologies.

In terms of advancing and securing satellite communications, Japan rates 
among the world’s top developers and is even a pioneer. Below we examine 
criss- crossing sets of Japan’s satellite communications technologies. These 
give an overall snapshot of the advanced present state of Japan’s satellite com-
munication technologies, which have, over time, also enabled Japan to make 
the decision to deploy an indigenously built military space infrastructure.
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The ETS- VI/Kiku- 6 and the OICETS/Kirari

As a background to Japan’s eff orts, there was the ambitious T-SAT (Transfor-
mational Satellite Communication System) program begun in 2004 in the 
United States at an estimated cost of about US$15.5 billion.54 It was designed to 
transform the military communication system to achieve a networked force 
of soldiers and systems operating together seamlessly. Using a constellation 
of fi ve satellites with satellite- to- satellite laser links, it was to have been the 
backbone of the U.S. military’s soaring bandwith needs over the next de-
cade. Until it was recently restructured due to cost and technical issues, the 
T-SAT program sought to advance the volume, speed, and connectivity of 
military communications as never before by integrating internet- like and 
laser capabilities.

But optical communications, or the use of lasers in par tic u lar for optical 
Inter- Satellite Links (ISL), still remain of keen interest to both the U.S. military 
and NASA, because they off er distinct advantages.55 Unlike radio frequency- 
based communcation, laser communications allow higher data volume over 
greater link distances at lower size, weight, and power. Their other major 
advantage is that they cannot be jammed, and as such they are free of interfer-
ence problems, which ensure secure transmission between Low Earth Orbit 
(LEO) to LEO, LEO to geosynchronous orbit (GEO), GEO to GEO, and GEO 
to ground links. Additionally, unlike the radio frequency spectrum, the opti-
cal spectrum is largely unregulated.

In March 2008, the importance of laser communications to military space 
communications was being underscored by a series of “fl awless” in- orbit ex-
periments between the TerraSAR- X satellite sponsored by the German gov-
ernment and the Near Field Infrared Experiment (NFIRE) satellite sponsored 
by the U.S. Missile Defense Agency (MDA).56 The laser communication ter-
minals (LCT) for the experiment  were built by a German fi rm, Tesat- 
Spacecom, and provided to MDA under a cooperative U.S.– Germany agree-
ment. The experiment successfully demonstrated bi- directional transmission 
at a data rate of more than 5.5 Gigabits per second (Gbps) between the two 
LEO satellites operating at a range of about 5,000 kilometers. The astonish-
ingly high data rate demonstrated by the ISL shows how important laser com-
munications could be to military space planners in both Eu rope and the 
United States, a point that is surely not lost on other militaries around the 
world. As of August 2009, in the United States, for example, the Missile Sys-
tems Center of the U.S. Air Force Space Command has reportedly moved to 
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solicit information on whether the industrial base in the United States could 
provide a laser communications payload and host spacecraft  by 2011 and dem-
onstrate it in orbit by 2015.

What is less well known is that similar and successful experiments had 
actually already been carried out by Japan with technologies studied since 
1985 and designed and built in the early 1990s.57 During the 1990s, the Com-
munications Research Laboratory (CRL) and MPT  were awash with plans 
for communications constellations, demonstrating high- bandwidth optical 
intersatellite communications that  were LEO to LEO, GEO to GEO, GEO- 
LEO - GEO and, in addition, GEO and LEO to ground. At present, the fact is 
that Japan has already demonstrated cutting- edge laser communications 
technologies.

The key technologies  were developed through a series of satellites, starting 
with the Toshiba- built ETS- VI/Kiku- 6, upon which work was begun in 1991. It 
was to test advanced attitude control, high- power electrical systems, advanced 
bus structure, an advanced ion engine system to replace conventional thrust-
ers, both S- and K-band intersatellite technologies, and satellite- to- mobile 
communications— all of which made it highly advanced for its time.58 As 
noted in an earlier chapter, a stuck valve on its IHI- built apogee engine con-
demned the satellite to a highly elliptical orbit, but both CRL and NASDA 
nevertheless managed to test its systems largely to great success. With ETS- VI/
Kiku- 6 Japan fi rst deployed and tested GEO- to- ground optical communica-
tions equipment in 1994. In 1995, Japan allowed NASA researchers to transmit 
signals to the satellite, thus successfully conducting two- way links from the 
Table Mountain Observatory in California to the satellite— the fi rst known 
time lasers  were used to provide two- way communications with space.

JAXA then decided to build the OICETS/Kirari to test laser ISLs even fur-
ther.59 The 570- kilogram OICETS/Kirari was originally scheduled for launch 
aboard a J-I as early as 1997 to test optical ISL links with the Eu ro pe an Space 
Agency’s (ESA) Advanced Relay and Technology Mission Satellite (ARTE-
MIS), precise laser ranging with NICT, as well as advanced star tracking sen-
sors, among other things. The OICETS/Kirari’s principal communication 
equipment was the part- electrical/part- optical Laser Utilizing Communication 
Equipment (LUCE), designed by CRL/NICT and manufactured by then NEC 
Toshiba space systems. Taken together, these technologies related to increased 
visibility, as well as pointing, communication, tracking, acquisition, and so on 
that had evolved over a de cade. The OICETS/Kirari was also supposed to link 
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with the Communications and Broadcasting Engineering Test Satellite (COM-
ETS/Kakehashi), ARTEMIS, and a series of ground stations. Aft er many 
twists and turns, the OICETS/Kirari was eventually launched by a Dnepr 
rocket (by the International Space Company Kosmotras (ISC Kosmotras), a 
joint project, between Rus sia, Ukraine and Kazakhstan) from Baikonur into a 
610- kilometer LEO orbit.

In December 2005 the OICETS/Kirari achieved the world’s fi rst known bi- 
directional optical ISL with ARTEMIS over a distance of about 40,000 kilo-
meters. More than 100 laser experiments  were carried between the two satel-
lites, and most of the inter- orbit links  were carried out without failures. The 
50 Megabits per second (Mbps) ground- satellite and 2 Mbps Kirari- ARTEMIS 
per for mance satellites  were described as excellent. In March 2006 the 
OICETS/Kirari also managed another fi rst— laser optical communication be-
tween a LEO satellite and the ground, establishing an optical communication 
link with NICT, which involved tipping the satellite 180 degrees to face Tokyo. 
This was followed up in June with a successful hookup with the German 
Aerospace Center, some 600 kilometers below the speeding satellite. OICETS/
Kirari successfully wound up its mission in Septmber 2009.

The COMETS/Kakehashi, the DRTS/Kodama, the ETS- VIII/

Kiku- 8, and the WINDS/Kizuna

Through the 1990s, Japan was also busy taking steps to develop other advanced 
conventional communications satellites, which are outlined below. These de-
velopments have kept Japa nese technology up to date with U.S. technologies 
and ensured that Japan can now build its own military space communications 
infrastructure.

Launched in 1998, the NEC- built COMETS/Kakehashi was a geostationary 
satellite developed from the ETS- VI/Kiku- 6 bus.60 At the time, it was billed as 
the most advanced communications broadcast research satellite ever built in 
Japan. It was designed to demonstrate, for example, acquisition and tracking, 
data transfer between LEO and GEO satellites, orbit determination by satel-
lites by tracking data from the links, a Ka- band sytem test for high- defi nition 
tele vi sion broadcast capabilities, Ka- and S-band data relay for a docking test 
(for the ETS- VII/Kiku-7 discussed below), and Ka- band transmission to mobile 
terminals. Despite being dumped into the wrong orbit by the misfi ring of the 
H-II’s second stage, aft er some corrections, the COMETS/Kakehashi was able 
to successfully perform many of its planned tests.
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Importantly, the COMETS/Kakehashi became a technology demonstrator 
for the Melco- built DRTS/Kodama, which was Japan’s fi rst data relay satel-
lite.61 Originally there  were two DRTS (East and West) to provide Japan’s fi rst 
data relay network, which  were also supposed to be interoperable with those 
of NASA and ESA. But they  were restructured into a single satellite following 
the H-II launch failures. The DRTS/Kodama was launched by H-IIA in 2002, 
and aft er 6.5 years in operation in a geostationary orbit over the Indian Ocean 
completed its mission in October 2009. DRTS/Kodama has verifi ed a high- 
performance tracking and acquisition system and communication links with 
the target spacecraft . One of the satellite’s critical infrastructural roles is 
inter- satellite communications. Equipped with an antenna that has a steering 
mechanism to orient itself toward spacecraft  in LEO or MEO orbits, it can 
receive data from them and relay it to ground stations. It has successfully per-
formed such tests with the ADEOS- II/Midori- II (S-band and Ka- band) and 
with the OICETS/Kirari (S-band and laser beams). It has reached a data trans-
mission data rate capability of more than 240 Mbps, achieved a global- leading 
speed of 278 Mbps with ALOS/Daichi, and linked with the Japa nese Experi-
ment Module (JEM/Kibō) on the International Space Station (ISS). Finally, in 
joint tests with the ESA, the satellite has also successfully demonstrated in-
teroperability with Eu ro pe an spacecraft , namely the data relay satellite AR-
TEMIS and EO satellite Envisat (Ka- band), as well as JAXA’s Small Demon-
stration Satellite- 1 (SDS- 1).

Given its per for mance, the DRTS/Kodama is a pivotal technology for any 
national operational space communications infrastructure that will be capa-
ble of meeting military needs for high volume and uninterrupted communi-
cations. The original DRTS/Kodama program was a test case for a more ad-
vanced communication system, such as the Advanced Data Relay Test Satellite 
(ADRTS) and DRTS- X, proposed in the mid- 2000s by NICT.62 According to 
some players, Japan had planned a much more capable and advanced DRTS, 
provisionally called the ADRTS, which would demonstrate optical intersatellite 
communications beyond both its pre de ces sor and the OICETS/Kirari. The sat-
ellite was to be based on the estimated 1.5- ton IGS bus developed by Melco, and, 
with its advanced features, it was likely a prototype for a secure and exclusive 
military communication satellite. The Basic Space Plan of 2009 does not refute 
this possibility, and Japan may well launch just such a satellite in the 2010s.

Finally, both the Engineering Test Satellite (ETS- VIII/Kiku- 8) and the 
Wideband Internetworking Engineering Test and Demonstration Satellite 
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(WINDS/Kizuna) are important in showcasing Japan’s continuing interests in 
its regional focus on Asia. The development of ETS- VIII/Kiku- 8 took place 
over six years, beginning with the conceptual design in 1992.63 It was seen as a 
demonstrator for bus technologies for Japan’s fi rst large geostationary satel-
lite (3- ton class), large deployable antenna refl ectors (LDRs), mobile satellite 
communications for handheld terminals, and fundamental technologies for 
satellite- positioning systems. Although it has had some anomalies, such as those 
related to the communication equipment and the ion engine, it was used ex-
perimentally in Feburary 2007 to test mobile phone- based communications 
as well as a satellite- based multimedia broadcasting system for mobile de-
vices. It is also designed to enable direct communications with a single geosta-
tionary satellite to cover all of Japan. The huge antennae are supposed to pro-
vide the technology for Mbps- speed communications to mobile terminals 
across a wide swath of Asia. In addition, the satellite carries a highly advanced 
atomic clock for extremely accurate time signals. This will help conduct posi-
tioning experiments to obtain basic satellite positioning system technology, 
crucial for the QZSS/Michibiki system discussed in the next chapter.

With the theme of off ering ultra- high- speed communications to enable an 
internet society within and around Japan, the WINDS/Kizuna was success-
fully launched in February 2008.64 It evolved from a prior CRL project called 
the GIGABIT Satellite, which was intended to push up Ka- band speeds to the 
gigabit class. Following the H-II accident with the COMETS/Kakehashi, the 
WINDS/Kizuna also took on some of Kakehashi’s responsibilities. The recon-
fi gured mission is designed to provide up to 155 Mbps (receiving) speeds to 
45- centimeter  house hold antennas and 1.2 Gbps to 5- meter offi  ce dishes; more 
instructively, the Ka- band active phased- array antenna can transmit and re-
ceive beams nearly everywhere in the Asia- Pacifi c region. In May 2008 the 
satellite carried out the world’s fastest known satellite data communication 
speed test to date— a 1.2- Gbps connection between a 2.4- meter- diameter 
vehicle- mounted antenna in Kushiro, Hokkaido, and a 5- meter- diameter an-
tenna in the NICT Kashima Space Research Center in Ibaraki prefecture. 
This adds up to the ability to communicate very quickly, all around Asia, via 
the satellite and without large- scale ground stations. The WINDS/Kizuna was 
designed to develop data relay between existing secure terrestrial networks 
and satellites, airplanes, he li cop ters, and vehicles, which would then allow 
real- time video transmission from a site to a government or command center. 
Its national security role has been seen as a test platform for the construction 
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of a new disaster- resistant network. In addition, it is seen as being part of a 
phased approach to developing highly advanced satellite information and 
communications networks around the region, which could also be useful in 
military operations.

COUNTERSPACE AND POTENTIAL ANTI- SATELLITE (ASAT) 

SYSTEMS

To understand an area as complex as counterspace and ASAT systems requires 
an examination of both the larger po liti cal environment concerning their 
potential use as well as some of the newer changes in potential space weap-
onry design. There has been a long- standing debate about the weaponization 
of space, with many experts, ourselves included, questioning its utility in the 
long run.65 The general understanding of space weapons, including ASAT 
weapons, is quite broad, in that they can very well be “any system whose use 
destroys or damages objects in or from space.”66 Such capabilities run the 
gamut from mere denial and deception (for example, camoufl age), electronic 
warfare (for example, satellite signal jamming or interference), satellite ground 
station attacks, satellite sensor blinding or dazzling, and LEO satellite attacks 
with pellet clouds to direct satellite attacks with sophisticated microsatellites 
and hit- to- kill weapons (for example, missiles fi red from the ground, planes, 
or orbit) and even high- altitude nuclear explosions.67

Importantly, the use of such weaponry is not just limited to military and 
intelligence satellites but can also be used against commercial satellites and 
civil assets, thereby crippling both po liti cal and economic security. With the 
high degree of dependence on satellites, especially in the advanced industrial 
countries, this prospect certainly raises legitimate concerns. With this as a 
departure point, we examine the potential for Japa nese capabilities in this 
area by placing the country’s space technologies in the context of develop-
ments worldwide. The evidence suggests that Japan’s long history of develop-
ing dual- use space technologies can now be used for defensive counterspace, 
ASAT, and possibly even off ensive counterspace systems. We focus on two 
sets of potential Japa nese capabilities in particular— destroying satellites with 
missile interceptors and damaging them with other satellites.

Direct- Ascent Missiles

In Chapter 4 we highlighted the fact that the long trajectory of Japan’s rocket 
technologies over the postwar period also means that Japan today certainly 
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has the capability to develop Intermediate- Range Ballistic Missiles (IRBMs) 
and Intercontinental Ballistic Missile (ICBM) technologies. The fl ip strategic 
side to this is also the ability to shoot down such missiles. In March 2009, for 
example, faced with yet another Taepodong ballistic missile launch (or, as the 
North Koreans claimed, an SLV launch for a satellite test), Japan’s leaders 
authorized the shooting down of the missile or other object if it was deemed 
to threaten the country.68 As a precautionary mea sure to detect, track, and 
intercept the North Korean projectile when it was actually launched in early 
April 2009, Japan had activated its Ballistic Missile Defense (BMD) shield for 
the fi rst time. Japan deployed Aegis destroyers equipped with the Standard 
Missile- 3 (SM- 3) interceptors, units for intelligence and surveillance opera-
tions, and also air defense units equipped with PAC- 3 Patriot missiles. When 
asked point- blank about whether Japan was capable of actually shooting down 
the missile or any such object, Defense Minister Yasukazu Hamada responded 
that Japan had obviously been preparing to do just that, and he had little 
doubt that Japan could do it. In light of several missteps by MOD, which in-
cluded publicly embarrassing false alarms, Hamada may have been a little 
optimistic. But, as explained briefl y below, such optimism does have a basis in 
technological reality.

The connection between Japan’s SM- 3 missiles and an ASAT system re-
quires a brief detour. The use of ASATs has certainly drawn more attention on 
the world stage in recent years, especially in the aft ermath of China’s much- 
publicized use of them to destroy one of its own aging weather satellites in 
January 2007.69 Nor was this China’s fi rst use of such weapons, with reports 
suggesting that the latest ASAT test actually came aft er three failed ones that 
had taken place between September 2004 and February 2006. In September 
2006, more ASAT tests by China against U.S. space assets  were also reported; 
this time China had fi red ground- based lasers in an eff ort to demonstrate the 
ability to blind U.S. spy satellites fl ying over its territory.

The United States, increasingly sensitive to its own space security, responded 
most concretely a year later in 2008 by shooting down one of its own falling 
National Reconnaissance Offi  ce (NRO) satellites in order, the offi  cial explana-
tion went, to prevent its fuel tank full of hydrazine from harming human life 
back on Earth.70 This was a high- profi le move aft er roughly a twenty- year hia-
tus in which the United States had offi  cially banned ASAT testing. The United 
States had last shot down a satellite in September 1985 when an F-15- launched 
experimental ASAT missile also intercepted and destroyed an obsolete space-



SATELLITES AND SPACECRAFT 159

craft . Whether right or wrong, the U.S. actions in 2008  were widely seen as an 
ASAT test because many experts doubted that the falling satellite actually 
represented any real danger and because U.S. actions came close on the heels 
of the full- scale Chinese test.

Japan too was watching this belligerent exchange, and no doubt defense 
planners in the then only days old MOD aft er China’s ASAT test must have 
also come to the same conclusion about the vulnerability of the country’s 
space assets. We will come back to BMD in Chapter 6, but  here we highlight a 
potential way in which Japan already has access to the basic technology for an 
ASAT weapon with the U.S. demonstration. The United States brought down 
its errant spy satellite with the very same navy missile that forms part of the 
U.S. Navy’s Aegis BMD system, namely the SM- 3. Raytheon, the defense com-
pany responsible for designing and building that missile, had temporarily 
modifi ed three SM- 3s (and three ships) to shoot down the satellite at an esti-
mated cost of $30 to $40 million. Raytheon’s adaptation showed not only 
specifi cally that the SM- 3 technology was adequate enough to intercept a very 
high- velocity target and at a higher altitude than that for which the missile 
was originally designed and built.71 It also showed, how a defensive BMD sys-
tem could be relatively easily reconfi gured into an off ensive ASAT weapon for 
destroying a satellite.72

This missile is also of course part of the Japa nese defensive BMD program 
and one on which Japan has been cooperating with the United States.73 In 
2005 the Japa nese government made a decision on joint development, and in 
June 2006 the United States and Japan started the SM- 3 Block IIA Coopera-
tive Development (SCD) project for which Mitsubishi Heavy Industries (MHI) 
is the prime contractor on the Japan side. As of 2009, Japan has had one suc-
cessful fi ring test with the SM- 3. Both Japan (MHI and MOD) and the United 
States (Raytheon and MDA) have fi nalized the joint system design review for 
the next- generation SM- 3 missile and can proceed with co- development. The 
new SM- 3 is expected to provide greater engagement and warfi ghting capabili-
ties against ballistic missile threats. If the past is a guide, with modifi cations 
the new SM- 3 could also double as an ASAT weapon against satellites and 
other projectiles for both the United States and Japan.

Microsatellites

Having shot down their national satellites in a global drama, the United States 
and China stood warned; each understood that actually destroying another 



160 IN DEFENSE OF JAPAN

nation’s satellite or spacecraft  is the same as sinking a ship or downing an 
airplane and, as such, tantamount to an act of war. If such a warmongering 
act did occur, there stood to be not just military but also huge economic losses 
on both sides. And yet each side, and all other spacepowers, also understood 
that they could not aff ord to blithely assume their space assets would never be 
targeted in the future. If anything, the open Chinese actions and U.S. reac-
tions only focused attention on alternative ASAT weapons.

As outlined above, direct- ascent ASAT weapons such as those used openly 
by China, and now the United States, represent only one possible facet of 
counterspace eff orts. There continues to be a range of destructive (as opposed 
to merely jamming) ASAT systems, which includes high- altitude nuclear ex-
plosions as the ultimate option.74 Although impressive, the Chinese and U.S. 
direct- ascent ASAT tests, using missiles equipped with kinetic- energy vechi-
cles, are technologically among the more doable ways to destroy a satellite. 
There are also ground- or space- based laser ASAT weapons that could take out 
satellites in LEO. Despite de cades of research, however, their battle- readiness 
continues to be marred with problems of attenuation, dispersal, and concentra-
tion of any such beams as they pass through atmospheric distortions; adaptic 
optics, such as that incorporated in the U.S. Starfi re system, which seek to 
narrow and thus increase the density of a beam, remain a work in progress.

At present, the high ground of ASAT weaponry rests on using precision 
maneuverability and advanced guidance technology to make satellites, par-
ticularly hard- to- detect microsatellites.75 In the early 2000s, the United States 
had expressed outright concerns about the advances in satellite miniaturiza-
tion, particularly dual- use micro- or nanosatellites ranging from 10 to 100 
kilograms with rapid development timeframes of six to thirty- six months. 
These would be low- cost, and thus attractive to university researchers, smaller 
spacepowers, and governments. The micro- or nanosatellites would produce 
lightweight, capable systems to conduct what are now called “autonomous 
proximity operations” around other satellites in space.76 On the commercial 
side, this meant they could rendezvous and dock, inspect, maintain, repair, 
refuel, resupply, salvage, rescue, reposition, de- orbit, ser vice, and remove debris 
concerning other satellites. However, on the military side, they could also po-
tentially intercept, image, inspect, jam, dirupt, disable, damage, ram, smash, 
destroy, or bump other satellites from orbit. The off ensive uses of this technol-
ogy may well allow a country to move from mere space control to space su-
periority. Although the most cutting- edge programs involve smaller micro-
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satellites, what goes for them also goes for larger satellites and component 
technologies. As a space militarization expert put it quite clearly, it is worth 
understanding in full what satellite- based ASAT technologies might entail, 
whether big or small:

With regard to . . .  microsatellite programs, any microsat or other sized sat 
that can perform autonomous proximity operations around another satellite 
or that could dock with another satellite, for any reason, could be kitted out to 
serve as an ASAT. It could use kinetic energy simply to run into the target, or 
it could be equipped with RF or laser jammers/blinders (providing they can 
miniaturize the jamming technology to fi t the sat). It could even be kitted out 
with explosives, but . . .  that would get heavy and might require a larger sat. 
The technology for these sorts of sophisticated maneuvering sats is decidedly 
dual- use. This is why the USAF is so terrifi ed of the Chinese work with Surrey 
Sat. Inc. to develop microsat technologies. This fact presents a bit of a conun-
drum for space policy- makers and for military space strategists. Because 
things like inspection or repair of a satellite could be very, very useful, and in 
some cases even work to dampen a crisis (if you can know for sure that your 
satellite  wasn’t attacked but suff ered a malfunction)— but at the same time, 
they raise suspicions and fears . . .  how can anyone  else tell that your inspec-
tion satellite isn’t secretly a microsat ASAT?77

There is sure to be a commercial side, though it has yet to prove its actual util-
ity.78 The idea of an Orbital Maintenance System (OMS) involving, for exam-
ple, de- orbiting, refueling, and repairing, has certainly been seen as a busi-
ness opportunity by market players. In Eu rope, there was the London- based 
Orbital Recovery, which developed the ConeXpress Orbital Life Extension 
Vehicles (CX- OLVEs). CX- OLVEs  were to have attached themselves to exist-
ing motor fi xtures of geosynchronous telecom satellites and boost them back 
into their orbits.79 This enterprise morphed into the Orbital Satellite Ser vices, 
with the renamed Smart Orbital Life Extension Vehicle (SMART- OLEV), 
which off ered the promise of extending the life of large telecommunications 
satellites by helping them maintain their proper orbital slots. Having estab-
lished its corporate headquarters in Sweden in 2008, Orbital Satellite Ser vices 
then awaited orders in order to fi nalize the design of the vehicle.

In the United States, similar sounding eff orts have also taken place but 
have always had military overtones.80 There was the Orbital Express program, 
run by the Defense Advanced Research Projects Agency (DARPA), which 
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sought to deploy a robotic spacecraft  to ser vice and refuel U.S. spy satellites, 
and thus in theory, allow a constellation of twelve radar surveillance satellites 
to do a job that otherwise would require twenty- four spacecraft . It was not 
always clear that DARPA would prevail. Aft er all, the Demonstration of Au-
tonomus Rendezvous Technology (DART) experiment was only partially suc-
cessful, given the fact that the guided DART vehicle accidentally bumped into 
the retired spy satellite it was supposed to approach (although it did demon-
strate satellite orbits could be disrupted as well).

The general goal of the Orbital Express project was to demonstrate the 
technical feasibility of autonomous on- orbit refueling and reconfi guration of 
satellites for national security and commercial purposes. In April 2007, tests 
began involving the servicing satellite named the Autonomous Space Trans-
port Robotics Operations (ASTRO) and the ser viceable satellite (NextSat). 
The autonomous proximity operations  were all pronounced a success, refer-
ring to refueling, battery replacement, unmating- fl yapart- remating, circum-
navigation, and grapple- and- capture by robotic arm. In July, according to 
DARPA, having completely met their mission success criteria, the two satel-
lites  were decommissioned. The pronounced success and lessons from the 
Orbital Express program may also cross over into other similar satellite- based 
programs in the United States, if for no other reason than as a technical 
boost. The other well- known programs deserve attention, once again less for 
their commercial value and more, at least at this stage, for their military 
usefulness.

These include, for example, programs for which funding continues to 
be requested: the Near Field Infrared Experiment (NFIRE) program, run by 
MDA, involving a maneuvering satellite that was stripped of its kill vehicle 
but continues experiments with fl y- bys near targets; the Experimental Satel-
lite System (XSS) program, run by the U.S. Air Force (USAF), for which two 
microsatellites  were already launched in 2003 and 2005 to conduct autono-
mous proximity operations and which may involve space- based kinetic and/
or directed energy for off ensive counterspace missions in LEO; the Autono-
mous Nanosatellite Guardian for Evaluating Local Space (ANGELS) program, 
also run by the USAF, which focuses on using nanosatellites to improve space 
situational awareness for host satellites and which may incorporate improved 
threat warning sensors to protect GEO and LEO satellites; and the Front- end 
Robotics Near- term Demonstration (FREND) program, run by DARPA, which 
is another advanced robotic manipulator technology satellite combined with 
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detailed stereo photogrammetric imaging and which is designed to interact 
with, ser vice, reposition, or decommission GEO- based military and commer-
cial spacecraft .

Put in the light of the brief background above, some components of Japan’s 
civil satellite technologies may also be thought of in a very diff erent way than 
the offi  cial version. The fi rst glimmers of this appeared with the introduction 
of the OMS concept by Japan dating back to at least the mid- 1990s, which, al-
though tenuous at that stage, nevertheless still had a powerful allure, both for 
the commercial and military spheres.81 The commercial prospects for Japan’s 
public OMS movement  were based on the loss of the ADEOS/Midori satellite 
in 1997 and reinforced also by the loss of ADEOS- II/Midori- II in 2003.82 In the 
aft ermath of these losses, it is not hard to imagine that supporters of OMS 
 were easily able to conjure up a market. By the early 2000s, CRL was solidly 
investigating a government- funded OMS system; as elsewhere, the laboratory 
too emphasized its commercial aspects with a focus on rescue and removal as 
well as satellite- servicing, primarily for large telecommunication satellites.83 
In one of its most ambitious incarnations, OMS evolved into an innovative 
concept called OMS for Next Generation Leo System (NeLS), which went 
through several iterations. In one version, OMS for NeLS was proposed as 
having a small satellite- based maintenance system for a 120- satellite NeLS 
constellation, involved in such ser vices as de- orbiting dead or malfunctioning 
satellites. The OMS concept later helped fuel the Micro Labsat 1, which was 
successfully launched in 2002, and the SmartSat program, which was shut 
down in 2008. As it is, the OMS concept remains a highly challenging innova-
tive technology program but, to our knowledge, researchers have yet to re-
lease any, let alone convincing and thoroughly argued, business models for 
the commercial utility of the program.

In light of current understanding about the programs discussed above, 
Japan’s OMS emphasis could easily be construed from a military point of view 
as a dual- use potential ASAT technology development program. It is impor-
tant to know that there are literally dozens of projects in Japan today seeking 
to develop micro-, nano-, and picosatellite technologies, all of which might be 
thought of as a grassroots, bottom- up movement to speed development. We 
will examine the phenomenon concerning such satellites in Chapter 6. For the 
present, the following section is limited to a number of the most high- profi le, 
historic, and government- funded initiatives to develop inherently dual- use 
on- orbit satellite technologies. To be sure, Japan has not demonstrated nor 
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even remotely hinted at any sort of full- blown ASAT technology tests. But as 
discussed below, component by component in its civil satellite program, Japan 
already has considerable expertise in the new high ground of ASAT systems— 
involving autonomous co- orbital and proximity operations— whose commer-
cial value is less clear as compared to military prospects at least at this stage.

The ETS- VII/Kiku- 7    Japan’s strategic plans to develop autonmous rendezvous 
and docking capabilities, as well as manipulator control competence for fu-
ture robot satellites go back to the early 1980s- representing an astonishingly 
ambitious target.84 At that point, the last time such docking had taken place 
in space had been by the United States in 1966 and by the then Soviets in 1968. 
Remote manipulator control competence was also novel. The Rus sians had 
certainly pioneered automatic, remote- controlled rendezvous and docking 
systems for the Mir space station, but even they had allowed for the possibility 
of human involvement from space.

The resultant roughly $300 million ETS- VII/Kiku- 7, launched in Novem-
ber 1997, spent eigh teen months testing safe approach and docking technolo-
gies necessary to enable the H-IIA Transfer Vehicle (HTV) to dock with the ISS 
later.85 The ETS- VII/Kiku- 7 was an extraordinary experiment in that it con-
sisted of a satellite that was designed to divide into two twin parts, fl y apart, 
and recombine in order to test remote controlled and automatic docking tech-
nologies, thus de facto testing elements of complex defensive and off ensive 
counterpace technologies. In JAXA’s own description, one part was a box- 
shaped main “chaser” bus, and the other was a much smaller square panel- 
shaped “target” satellite. For publicity value, the chaser- target satellites  were 
named Orihime (target) and Hikoboshi (chaser), famous in the Tanabata festi-
val as lovers who  were separated by an angry God and could only meet once a 
year on the seventh night of the seventh lunar month.86

Seven maneuvers  were planned, which required close visual and data 
monitoring to prevent possible collisions. Replete with its own internal naviga-
tion systems and senors, the Orihime- Hikoboshi system was able to compute 
the relative positions and speeds of the separated satellite units from 9 kilo-
meters out to docking. This system also included close inspection and cir-
cling, miss and hit- abort and an “r-bar” approach, where the chaser would 
maneuver into position from below and behind the target. Even more aston-
ishingly, the ETS- VII/Kiku- 7 conducted and advanced Japan’s future capabili-
ties for unmanned in- orbit construction and repair capabilities. It had a stated 
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focus on large antenna assembly technology, carry ing a 2- meter, 140- kilogram 
Toshiba- built main robot arm to be used for refueling and orbital repair sim-
ulations, as well as a series of smaller experiments by national research insti-
tutes and government agencies. The satellite mounted a then MITI- sponsored 
Fujitsu- built advanced robotics hand and an NEC antenna assembly mecha-
nism for the CRL.

The program in general and the satellites in par tic u lar provided high 
drama for all concerned.87 The mission fought through the loss of the COMETS/
Kakehashi satellite that was placed in a faulty orbit and that was to be used for 
data relay purposes between the ground station in Tsukuba and the satellite. 
Eventually NASDA successfully substituted the U.S. Tracking and Data Relay 
System Satellite (TDRS), despite the fact that the ETS- VII/Kiku- 7 was not de-
signed for it. There  were also problems caused by the satellite’s extremely com-
plex system of computers.88 The satellite used seven computers with advanced 
32- bit micropro cessors and also used an order of memory and computing 
power that put it in a diff erent league compared to prior NASDA satellites. But 
the satellite, to the credit of its designers, was designed to be extensively 
programmable.

Most importantly, despite some mission hitches that  were corrected, the 
ETS- VII/ Kiku- 7 worked.89 On 7 July 1998 (in line with the Tanabata myth) 
Orihime and Hikoboshi conducted their fi rst automatic separation and dock-
ing experiment, which NASDA claimed was the fi rst in the world followed by 
medium (500 meters) and long range (2,000 meters) follow- ups. The ETS- VII/
Kiku- 7 teleoperations robotics experiments  were also successful, including 
change- outs with orbital replacement units. Athough the mission was pitched 
as a romantic galactic saga thanks to the Tanabata festival reference, it is a fact 
that Japan publicly tested technologies that could double for defensive and of-
fensive counterspace and ASAT technologies in full view of the world and, to 
our knowledge, nearly a de cade before U.S. versions.

The Micro  LabSat (Micro- OLIVe Experiment)    The ETS- VII/Kiku- 7 program 
represented a complex mission that yielded target, approach, maneuver, and 
docking from relatively short distances in LEO orbits. Following this, the Mi-
cro  LabSat program, which consisted of a microsatellite that fl ew on a piggy-
back mission, tucked under the ADEOS- II/Midori- II, was from our point of 
view a critical paradigm- shift ing technology- platform enabler.90 For more 
than thirty years Japan had spent considerable eff ort learning how to build 
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bigger and more complex satellites; now, in line with technology and policy 
trends, it needed to learn how to also build small ones. What is clear at this 
stage is that with technology now opening up  whole new vistas, the basic 
frame and mission descriptions below show that the idea of ever- smaller 
satellites has become increasingly institutionalized in Japan’s government 
agencies.

Micro  LabSat 1 made that paradigm shift  possible in the early 2000s.91 The 
stated purposes behind its development  were to nurture younger engineers, 
acquire small  satellite bus technology, and obtain high per for mance at low 
cost and short time frames. Seen by its makers as a fi rst step toward spread-
ing small  satellite technology that was inexpensive and mass produced with 
commercial- off - the- shelf (COTS) components, it also helped spawn research 
and development (R&D) cooperation between NASDA, CRL, NAL, Toshiba, 
and the University of Tokyo. Micro LabSat 1 was merely a 70- by- 50- centimeter 
octagonal- shaped 50- kilogram microsatellite that fl ew in an 800- kilometer 
orbit. More remarkable than its dimensions was the fact that it helped demon-
strate that Japan could equip its satellites with technologies for autonomous 
capabilities, something which is considered the most important and funda-
mental issue in space robotics.

One of the missions on board Micro LabSat 1 was named Micro OMS Light 
Inspection Vehicle (Micro- OLIVe).92 The CRL, which was studying and push-
ing an on- orbit satellite maintenance system, devised a technology program 
that required three steps: an OMS Light Inspector satellite with a high level of 
autonomy to fi nd, recognize, rendezvous, inspect, and image a target; an 
OMS Light Re- orbiter designed to do all this and capture the target; and an 
OMS Light Repairer that was supposed to have the ability to repair its target. 
Micro- OLIVe thus acted as a pre- demonstration of the soft ware and hardware 
technologies for autonomous image- processing technologies, including a multi- 
chip module for controlling the OMS, camera units, and soft ware. As an actual 
on- orbit experiment, Micro- OLIVe tested an image- processing computer as 
well as an inspection- monitoring camera, and the mission was judged suc-
cessful. At this stage at least, it appears that small  satellite technology is being 
promoted specifi cally in the context of servicing or repairing satellites. This 
emphasis is in line with the OMS concept discussed above. But as the 
microsatellite- based counterspace paradigm made possible by Micro LabSat 1 
shows, it also signifi es military uses in which themes of space situational 
awareness (SSA) loom large.
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The SmartSat- I and II    Until it was restructured, a move that contributed to 
the resignation of the project’s leader, we believe the SmartSat program would 
have represented Japan’s fi rst direct demonstration of critical ASAT technolo-
gies using small satellites.93 The restructured mission, which is of one satellite, 
consists of a communications experiment and an observation experiment 
looking at the sun’s corona. As of 2008, the offi  cial reason for the restructuring 
(or perhaps stalling of the ASAT technology demonstration function) is lack 
of funds. However, whether it continues or morphs into a similar program, 
the elements of this program deserve attention given the country’s increasing 
emphasis on OMS.

Led by NICT and MHI, SmartSat was to combine ETS- VI/Kiku- 7 and 
Micro LabSat capabilities in stages:94 SmartSat- 1 was a 200- kilogram- class 
mini satellite consisting of a 150- kilogram SmartSat- 1a (chaser ser vice satel-
lite), and one 50- kilogram- class microsatellite called SmartSat- 1b (target satel-
lite) that could, given their size, be launched piggyback style into a geosyn-
chronous transfer orbit (GTO)— a highly elliptic orbit useful for counterspace 
applications. The basic public objective of the program was to develop auton-
omous rendezvous technologies using microsatellites. SmartSat- 1 was to have 
been equipped with devices for image acquisition for target recognition and 
visual guidance. The program was designed to work in a series of steps, includ-
ing target acquisition, rendezvous, fl y around, and capture and removal of the 
satellite from the orbit. From a military perspective, this would mean redevel-
oping the ETS- VII/Kiku- 7 into a modern counterspace technology paradigm. 
Put simply, the experiment was to have featured autonomous maneuver plan-
ning in which the chaser satellite autonomously developed a plan of action to 
reach the target satellite based on the orbit position and the detected relative 
target location.

As with other small satellite programs under way under the rubric of 
OMS, the SmartSat program can be seen as a high- utility repair system or an 
aggressive ASAT technology demonstrator.95 We believe the restructuring of 
the SmartSat program should not be taken as an indication of a lack of offi  cial 
interest in microsatellite development. In fact, Japan’s next- generation ORS 
program is going to be built on small satellites. In this context, the building 
and launching of microsatellites has been offi  cially encouraged and funded in 
the new Basic Space Plan 2009.96 It is also instructive to know that MOD’s 
newly minted Committee for the Promotion of Outer Space Development and 
Use (CPSDU) used its concerns with China’s ASAT test in January 2007 to 
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mark satellite protection as one of its military space policy objectives, and 
urged the importance of investigating launching small satellites across gov-
ernment agencies with its own needs in mind.97

The Mu Space Engineering Spacecraft (MUSES- C/Hayabusa)    There are 
other discrete components of Japan’s civil program that have not attracted 
much attention but that continue to advance Japa nese potential for ever more 
sophisticated and autonomous robotic operation capabilities. On point is the 
Mu Space Engineering Spacecraft  (MUSES- C/Hayabusa), equipped with au-
tonomous navigation and a newly minted ion engine.98 It began its voyage to 
near- Earth asteroid 25143 Itokawa in 2003. Although the mission has had sig-
nifi cant problems, the MUSES- C/Hayabusa did arrive at the asteroid in 2005 
using autonomous navigation; it touched down and is now en route back to 
Earth for a projected arrival date of 2010. It is a signifi cant technological 
achievement, no matter what the delays or problems. To facilitiate its scientifi c 
observations, it was equipped with such things as a telescope wide- view camera 
for taking images and a laser pulse for detecting and conducting range mea-
sure ments. It was also designed to pick up asteroid samples during its thirty- 
minute touchdown on the asteroid, but this is to be verifi ed on return.

CONCLUDING ASSESSMENT

Throughout this chapter, we have attempted to situate the fl ow of Japan’s ci-
vilian and spacecraft  technologies in the context of evolutionary conceptual 
shift s that aff ect their progress and their acquisition worldwide. Japan is no 
exception in today’s global space trends. On some dimensions, in fact, it is an 
innovator. Taking our cue from the RMA framework as outlined at the begin-
ning of the chapter, we began fi rst with a look at space- based assets as critical 
national security components for information, surveillance, and communica-
tions information, surveillance, and communications in peacetime and as 
force multipliers in combat. From there, we also traced the follow- on neces-
sity of protecting the infrastructure of those very same assets that is pushing 
the world, including Japan, into as yet undeclared contests in space. The im-
portance of such an infrastructure to an IT- RMA framework has been aptly 
stressed as the “eyes, ears, and voice” of American power but applies with 
equal mea sure to all other aspiring space powers, including Japan:

What are in space are the sensory organs, which fi nd and fi x targets for [mili-
tary] forces, and the ner vous system, which connects the combatant elements 
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and permits them to operate cohesively. These assets permit [military] forces 
to detect and identify diff erent kinds of targets; exchange vast and diverse 
militarily relevant information and data streams; and contribute to the suc-
cess of combat operations by providing everything from meterological assess-
ment, through navigation and guidance, to diff erent platforms, weapon sys-
tems, and early warning and situational awareness.99

As discussed earlier, the Kawamura initiative that set Japan more openly down 
the path toward space security consciousness as never before also placed a 
strong emphasis on Japa nese capabilities for seeing and hearing preemptively. 
Today, Japan certainly has those capabilities, and we believe these are only likely 
to get stronger amid the new geopo liti cal concerns. Some sense of the scope of 
such capabilities can be gleaned from Figure 5.1, which, if nothing  else, leaves 
a strong impression of interest in acquiring progressive satellite series.

From Ohsumi onward, Japa nese agencies and corporations have been busy 
with acquiring an impressive toolkit of cutting- edge technologies that are 
now parlayed in the country’s civilian EO and communications satellite pro-
grams. On both fronts Japan has forged ahead individually; in some cases it 
has also partnered up with Eu rope and the United States in development and 
testing. Only these painstaking steps have allowed and prepared Japan to 
think about deploying a national security space infrastructure at the present 
stage on the scale of that represented in Figure 5.1. In the absence of clear 
commercial markets, discrete elements of Japan’s spacecraft  development 
have been incrementally militarized in the interest of national defense, equip-
ping the country not just for reconnaissance, but also communication-, navi-
gation-, and meterological- based support for military operations, and from 
there even ASAT technologies.

The saga of the spy satellites, particularly, illustrates our market- to- military 
themes quite clearly. Japan’s IGS satellites had a clear heritage in Japan’s EO 
technological base and, more specifi cally, the ALOS/Daichi satellite. Although 
not representing the cutting edge of military capabilities at this stage, they 
demonstrate the duality of space technologies. As it turned out, some tech-
nologies that  were designed to monitor and survey the Earth’s land, ocean, 
and air phenomena could also, as the actual construction of IGS technologies 
indicated, be transposed for military purposes. The birth of the IGS was an 
illustration of the ways in which civilian- use technology built by corpora-
tions, when developed appropriately, could act as direct precursors to military 
versions.



source:  Taken from SHSP, Uchū Kihon Keikaku; Nihon No Eichi ga Uchū o Ugokasu [Basic Space Plan: 
Wisdom of Japan Moves Space], Tokyo: SHSP, 2 June 2009, appendix 2.
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Japan’s communications satellites have also commanded attention in the 
new high ground of military- related communications, namely extremely high 
bandwith and unjammable optical inter- satellite links, which are of keen in-
terest to militaries around the world. From the ETS- VI/Kiku- 6’s demonstra-
tion of the world’s fi rst successful laser- based two- way space communication 
experiment to the OICETS/Kirari, which marked the world’s fi rst successful 
bi- directional optical inter- satellite link experiment, Japa nese satellites have 
remained abreast and sometimes ahead of the most cutting- edge research and 
development. Japan’s new space communication infrastructure also shows a 
regional focus on the Asia- Pacifi c region. The ETS-VIII/Kiku- 8, demonstrat-
ing bus technologies for Japan’s fi rst large geostationary satellite, is designed 
to enable direct communication covering all of Japan and wide areas of Asia 
with a single geostationary satellite. Additionally, it is designed to obtain tech-
nologies for a basic satellite positioning system. The WINDS/Kizuna satellite 
recently carried out the world’s fastest satellite data communication speed test 
to date and also demonstrated Japa nese capabilities to do so without large- 
scale ground stations around Asia.

The recent and open test of destructive direct- ascent ASAT technologies 
by both China and the United States also necessitates a focus on Japan’s capa-
bilities in this area. It is a fact that in building its defensive BMD program 
with the United States, Japa nese corporations have been cooperating on the 
development of the SM- 3—the very same missile that the United States used, 
with modifi cations, in its ASAT test. Japan and the United States are also now 
cooperating on building a more advanced version of this missile. More im-
pressive is the fact that the high ground of ASAT technologies today also fi nds 
resonance in the long trajectory of Japan’s civilian eff orts toward autonomous 
and rendezvous capabilities. Astonishingly, in the ETS- VII/Kiku- VII Japan 
tested counterspace and ASAT technologies dressed as a romance myth in 
full public view. From there, Japan has already taken solid steps toward 
miniaturization of these technologies with the Micro Lab Sat 1/Micro- OLIVe 
programs. Had it not been stopped, the SmartSat program would have consti-
tuted a highly aggressive dual- use ASAT technology demonstration program. 
The point is, the wherewithal to put this together is on the benches of Japan’s 
leading space communications laboratory; all it needs is assembling. To some 
extent, these technologies  were also on display in the MUSES- C/Hayabusa, 
the asteroid probe that is now en route back to Earth. Over time, these capa-
bilities  were acquired under the rubric of OMS, with the stated commercial 
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purpose of servicing and repairing on- orbit satellites with operations such as 
visual inspections, imaging, equipment change- outs, de- orbiting, refueling, 
and so on. But, in keeping with current understandings, OMS can also be 
seen as a thin veneer for a state- of- the- art ASAT program. As explained in the 
next chapter, Japan’s highly dispersed but very active research on micro-, 
nano-, and picosatellites is being ramped up while ORS and space control 
technology development have become offi  cial.

With MOD now directly mentioning satellites, it is likely that the tech-
nologies in these space assets are going to play an important role in Japan’s 
military space infrastructure in the near future. From a national standpoint, 
they are a legitimate means of securing Japan’s security concerns given the 
multilayered threats continuing to stem from North Korean behavior.100 Just 
as the fi ring of the Taepodong legitimized the indigenous development of the 
IGS, so the continued missile fi rings by North Korea at present have also sanc-
tioned open moves toward other elements of strategic defense— not just mis-
sile defense, or space surveillance and ASAT systems, but also early warning 
systems. In the next chapter we set out the directions of these emerging tech-
nologies and others to show that the development of Japan’s SLVs and space-
craft  technologies has not reached a plateau.
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in this chapter we turn to some of the emerging technologies that have 
evolved directly from Japan’s long experience with rockets and satellites. The 
chapter is divided into two main parts, one focusing on rockets and space launch 
vehicles (SLVs) and the other on satellites and spacecraft . We are mindful that 
ongoing programs may not see fruition or may evolve in new and diff erent di-
rections; moreover, not every space- related technology development program of 
interest can be forced into our thematic focus. We therefore focus on ways that 
the emerging technologies discussed below speak to the market- to- military 
trend that characterizes Japan’s space policy more openly than ever before.

ON THE ROCKET FRONT

We concentrate  here on developments related to next- generation SLVs, such 
as the H-IIB, Galaxy Express (GX), the Advanced Solid Rocket (ASR/Epsilon), 
and those resulting from Ballistic Missile Defense (BMD). We also highlight 
some additional aerospace activities, such as the work on reusable launch ve-
hicles (RLVs) and scramjet engines— all of which is keeping Japan on the 
forefront of research and activities around the world.

Beyond the H-IIA

The departure point for understanding Japan’s SLV directions in the future 
has to begin with the reality of the present launcher, the standard H-IIA. As 
discussed in Chapter 4, Mitsubishi Heavy Industries (MHI) completely took 
over the production, management, and commercialization of the H-IIA from 

 6 EMERGING TECHNOLOGIES
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the Japa nese Aerospace Exploration Agency (JAXA) formally at the start of 
April 2007. Despite the H-IIA’s high level of technological accomplishment, 
its growing reputation for reliability, and ongoing cost cutting, the realities of 
the launch market mean this superb launch vehicle may have a diffi  cult time 
attracting many commercial customers around the world.

Looking forward, MHI has upgraded the H-IIA to the H-IIB, Japan’s fi rst 
two- engine clustered booster, which uses two LE- 7A engines on a thicker fi rst 
stage to yield a much heavier launch capacity of 8 tons to geostationary trans-
fer orbit (GTO) for maximum launch capacity.1 The H-IIB was successful in 
its September 2009 maiden voyage, successfully loft ing the fi rst demonstra-
tion fl ight of the H-II Transfer Vehicle (HTV), Japan’s unmanned cargo trans-
fer spacecraft  for the International Space Station (ISS).2 The H-IIB’s larger 
launch capacity will allow it to launch more than one satellite simultaneously, 
which is a useful sales point for the heavy launch market. In the tradition of 
lowering development costs and breaking into the international launch mar-
ket, the H-IIB builds on the H-IIA’s second- stage, Solid Rocket Booster- As 
(SRB- As), and guidance control systems. Given the new design, the rocket 
was subjected to extensive testing.3 However, in the same vein as the H-IIA, 
despite the likelihood that it will prove to be of excellent design, it is unlikely 
that the H-IIB will have a signifi cant competitive advantage in the heavy 
launch market anytime soon.

It may well, however, spur on cargo missions, not just to the ISS but also 
the moon. MHI would like to continue the H series, including a possible H-III, 
replacing the second- stage LE- 5B with the joint Boeing- MHI MB- XX engine 
that produces twice the thrust, and possibly reengineering the LE- 7A.4 Be-
yond that, the H-X design would be a redeveloped version of the H-III capable 
of launch on demand. Either of these new vehicles would have a minimum of 
10 tons to GTO and 20 tons to low Earth orbit (LEO) capacity. More capacity 
would be added by clustering rocket cores together.

Perhaps the most interesting aspect of these plans are comments made by 
MHI offi  cials that speak to Japan’s lunar ambitions or manned space policy.5 
Specifi cally, they suggest how easy it would be for the company to upgrade the 
H- series technology to carry astronauts. In their view, this is indicative of the 
astonishing array of technologies Japan has already accumulated to make 
manned spacefl ight possible— a prospect that could be made more concrete if 
only an appropriate bud get was made available by the government. Certainly 
the Japa nese Experiment Module (JEM/Kibō) aboard the ISS, and the Seleno-



EMERGING TECHNOLOGIES 175

logical and Engineering Explorer’s (SELENE/Kaguya) lunar study (billed as the 
world’s largest lunar missions since the U.S. Apollo program) deserve attention 
in this respect.6 MHI offi  cials believe that it would take as few as fi ve years 
working at a cautious, bureaucratically controlled pace to upgrade the H series 
for that purpose. The pressure for Japan to build a manned space program has 
grown in recent years for a number of reasons, the most prominent of which 
is China’s manned space activities.7

From J-I to J-IU/J-II and Then GX

The tortuous development and eventual cancellation of the Galaxy Express 
(GX) rocket in December 2009 is a long and complicated story that demon-
strates how industry pressures and emerging priorities can transform offi  cial 
government policy. Starting in 1995, the National Space Development Agency 
of Japan (NASDA) made moves to replace the J-I—which combined technolo-
gies from both the H-II and M-3SII—with a much more cost- eff ective vehicle 
for smaller payloads.8 In 1998 the J-I program was delivered a fatal blow by the 
Management and Coordination Agency (MCA), the Japa nese government’s 
main auditing agency at the time, which stated outright that unless costs could 
be cut on both the M-V and especially the J-I programs, they should be sus-
pended. Given the concerns about the J-I’s launch price, offi  cials set specifi c 
criteria for reducing development and per- launch costs. The GX thus originated 
in the eventual cancellation of the J-I.

Mindful of its duty to fund technology programs, the Science and Tech-
nology Agency (STA) had in fact already conducted its own reviews in 1997 
and, by the time of the MCA investigation, was looking for a J-I replacement. 
In May 1997 the STA set an informal target of developing a vehicle that would 
be able to launch 1 to 2 tons to LEO at a cost of $10 to $20 million a launch 
(compared to the J-I’s nominal cost of $35 million per launch for a 900-kilogram-
to- LEO payload, according to estimates using U.S. dollars at the time).9 Fol-
lowing the MCA report, the STA saw Japan’s options for a new launcher as, 
among others, developing a completely new vehicle that used proven foreign 
components, upgrading the M-V, launching smaller payloads as piggyback on 
the H-II, or simply relying on proven foreign launchers.10 This opened a three- 
way competition for the J-IU (U for “upgraded”) vehicle. Nissan off ered an SRB-
 A fi rst stage with several options for the second stage, among them one based 
on a methane or solid propellant; Ishikawajima- Harima Industries (IHI) of-
fered a liquid booster design, powered by a Rus sian liquid- kerosene engine 
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marketed by a U.S. company; and MHI countered with the adapted application 
of its own LE- 5B engine, then being improved for the second stage of the 
H-IIA, for the fi rst stage of the J-IU. It also incorporated the use of an existing 
second stage from Boeing. Eventually NASDA chose an IHI- led consortium 
for the J-IU (also called the J-II) that was expected to fl y in 2005 and to enter 
ser vice in 2006. For the fi rst stage, the approved design at that time included 
a Russian- designed NK- 33 engine supplied by Aerojet, which is highly rated 
for its cost, con ve nience, power, and throttling ability; and hardware sup-
plied by Lockheed Martin, including lightweight fuel tanks used for its Atlas 
family of launchers. Meanwhile, NASDA said it needed the rocket to launch a 
small experimental NEC- made satellite called the Mission Demonstration 
Satellite (MDS- 2).

As discussed in Chapter 3, the J-I replacement was seen by IHI as a chance 
to join MHI as a complete rocket systems integrator.11 To exploit the opportu-
nity aff orded by the J-IU, IHI made two major moves.12 First it formed IHI 
Aerospace in 2000, buying up Nissan’s space business altogether in that year. 
In 2001 it established Galaxy Express Corporation (GALEX) to coordinate the 
development and manufacture of the J-IU, which then became the GX. More 
importantly, GALEX focused on marketing the GX launch ser vices, a move 
advocated as international cooperation with the participation of Lockheed 
Martin as a shareholder.13 As a private venture, the construction of the GX 
rocket was eventually led by IHI in partnership with these companies. The 
GX rocket itself was an expendable, medium- sized SLV standing about 48 
meters long and mea sur ing 3.3 meters in diameter. It was originally estimated 
to have about one- third the lift off  capacity of the H-IIA rocket, capable of 
launching about 4 tons into LEO orbit (200 kilometers), 2 tons to Sun Syn-
chronous Orbit, or SSO (800 kilometers), and 1.8 tons to GTO. In terms of the 
actual launch market, the focus was on mobile communications, Earth obser-
vation (meteorological, land, sea, and information gathering), navigation, space 
science, and planetary missions  were forecast.

The development of the GX aft er 2001 was slowed by several factors. One 
was bud get, and the second involved continuing technical diffi  culties. IHI’s 
original understanding was that the Japa nese government would underwrite 
one- half to two- thirds of the total development cost, a ratio that was disputed 
by the government.14 Meanwhile, beginning in 2002 the Space Activities 
Commission (SAC) began a long review of the GX program that eventually 
became a radically diff erent design, one that basically broke all the original 
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pa ram e ters for the J-IU laid out by the STA. In fact, when the SAC fi nally au-
thorized the program in March 2003, it was for a design that was completely 
diff erent from both the original request for a quick, cheap launcher and even 
the original design proff ered by IHI.15 The 2003 green light was dependent on 
a compromise between then NASDA (then JAXA) and GALEX to pay for the 
Liquid Oxygen/Liquid Natural Gas (LOX/LNG) second- stage propulsion de-
velopment, meaning that a certain portion of the projected $420 to $450 mil-
lion development costs would have to be borne by private industry.

The GX program is of interest to us because it was primarily a technology 
development program for which the commercial case was never convincingly 
made.16 The second stage of the GX was to have used an extremely challenging 
new technology using LOX/LNG, which is on the frontier of research by the 
USAF.17 The so- called LNG Propulsion System, for which JAXA had prime 
responsibility, was touted as a critical next- generation space transportation 
technology that would have allowed the GX to increase per for mance with a 
far more compact size than possible otherwise. However, cost cutting is rarely 
possible when developing new rocket technologies, given high uncertainties 
in both time and pecuniary investments. The SAC’s earlier reluctance on 
funding is thus better understood from this point of view, in that it was much 
too hard to justify money spent on Research and Development (R&D) for the 
LNG engine which could have turned out to be problematic in actual tests 
over time. In fact, by the time the program was cancelled in December 2009, 
developing the LNG engine had proved diffi  cult: developmental problems 
with the second- stage LNG engine tripled the costs and had pushed the SLV’s 
debut to 2011, thirteen years aft er the original request for a cheap, fast replace-
ment for the J-I.

Instead of the NK- 33, the fi rst stage of the GX came to be based on Lock-
heed Martin’s Atlas- III technology, which represented the culmination of about 
forty years of steadily refi ned launch technologies.18 At its debut the Atlas- III 
featured the Russian- made RD- 180 engine, which is widely considered an out-
standing design. The Atlas- III was retired in 2005 with a 100- percent success 
rate, but the RD- 180 continues to be incorporated into present upgrades such 
as in the Atlas- V 400 and 500 series. Importing this engine technology would 
have allowed Japan to update its rockets to another front in existing U.S. 
rocket technology. Indeed, there  were concerns in the United States about 
missile- technology proliferation, especially on the part of NPO Energomash 
Khimki, the Rus sian company responsible for the RD- 180 used in Atlas- III 
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and also Atlas- V (which, along with Delta- IV, is responsible for launching the 
vast majority of U.S. national security payloads). But by the end of 2002, the 
U.S. State Department approved Lockheed Martin’s application to export the 
Atlas- III fi rst stage to Japan. However, to be clear, the GX was primarily a hybrid 
of a commercially- based fi rst stage and an experimental second- stage design 
and wholly unsuitable to be used militarily. A long and serious eff ort would 
have been needed to get to the point where the SLV’s systems could be redevel-
oped as a ballistic missile even aft er or if the rocket had proved reliable.

Finally, as an aside, we would like to point out that MHI saw the GX pro-
gram as diverting bud get and resources better focused on the H-IIB; the com-
pany, therefore, insisted as a condition of accepting the privatization of the 
H-IIA that it be designated Japan’s primary and fi rst- choice launcher.19 Our 
conclusion is that the GX was primarily a technology development program. 
Indeed, over time, to justify its existence the tenor of the GX development 
saga shift ed from a commercial basis to one that could also make a contribu-
tion to Japan’s safety and national security by giving the country another op-
tion for in de pen dent access to space.20

Advanced Solid Rocket (ASR/Epsilon) and Air Launch

In 2006, JAXA formally decided to abandon the M-V rocket in favor of a 
cheaper design more suited to smaller payloads. As discussed in Chapter 4, the 
M-V is still considered one of, if not, the best and most sophisticated multi- 
stage solid- fuel rockets around— so much so that it also caught the attention of 
the United States for its comparability to the MX Peacekeeper ICBM. The 
knowledge of its design and construction remained intact of course, as did the 
Institute of Space and Astronautical Science’s (ISAS) continued ambition to 
secure the next frontier in solid- fuel rocket technologies.

This takes us to the ASR/Epsilon, the very name of which speaks for its des-
ignation. With no commercial narrative for its development, the ASR/Epsilon 
has been designed primarily to refi ne extant solid technologies to develop a 
cheap, reliable, accurate and responsive (quick and easy to launch) vehicle. 
From the perspective of the Japa nese space- related agencies, the ASR/Epsilon 
is designed to be the summation but also the continuance of Japan’s solid 
rocket technology.21

Approved by the SAC in 2007, the ASR/Epsilon is a work in progress.22 Built 
by JAXA in conjunction with the former ISAS/Nissan cadre of engineers who 
worked with ISAS and are now at IHI Aerospace, the three- stage ASR/Epsilon 
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combines the tried and tested H-IIA’s fi rst- stage SRB- A, as well as improved 
second and kick- motor stages taken from the second and third stages of the 
M-V. Weighing 90 tons, the 2.5- meter diameter, 24- meter tall ASR/Epsilon will 
have about two- thirds of the payload capacity of the M-V, specifi cally 1.2 ton 
to LEO and 0.6 ton to SSO. With guidance and control on all stages, and with 
an optional fourth stage with guidance and control for enhanced orbital inser-
tion accuracy, the estimated development cost for the new rocket was ex-
pected to be about a third of that of the M-V. However, costs have gone well 
beyond the initial fi gures suggested in 2006, and fi nal estimates are presently 
set at about $200 million for development and about $25 to $30 million per 
launch.23 As with any new technology direction, whether it combines existing 
or past technologies (as the designers of the J-I tried to do), cost estimates 
should be treated with caution.

Across the Mu series, the M-V ’s per for mance is recorded as the highest 
with respect to the payload ratio. The ASR/Epsilon is billed as even better, but 
the chief focus is on fast launching: The ASR/Epsilon will have autonomous 
pre- launch self- examination—mobile computer- based control systems and 
shared onboard computer equipment across rocket families. Developers 
want to cut the ASR/Epsilon’s launch pad preparation time to six days as op-
posed to forty- seven days for the M-V (and, as examples, twenty- fi ve days 
and ten days, respectively, for the U.S. Operationally Responsive Space (ORS)- 
designated Minotaur- 1 and Falcon- 1 SLVs). While an M-V launch needed 
sixty to seventy ground control personnel, the designers of the ASR/Epsilon 
are ambitiously seeking the idea of mobile launching— the ability to check 
and control rockets anywhere in the world with the use of a single laptop.

Given that the H-IIA is the only viable Japa nese SLV for satellite launch-
ing, the ASR/Epsilon is expected to make a debut sometime soon to provide 
balance on the solid- rocket side, possibly 2011, though no date has been set 
offi  cially. If all goes well, the ASR/Epsilon may turn out to be the top choice for 
launching small- satellite missions, such as the fourteen requests that  were 
under consideration at JAXA as of 2008. The ASR/Epsilon also stands to play 
a role in Japan’s Space on Demand (SOD) initiative that echoes the growing 
ORS activity that has suff used national space policy in the United States 
more formally since 2005.24 The key point about the ORS initiative is that it 
seeks to dramatically improve the reliability, responsiveness, and cost of space 
transportation in order to defend national security along multiple dimen-
sions, including economic ones. From the perspective of the U.S. Air Force, 
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for example, responsive launch capability is the keystone of ORS; without it, 
the improvement and defense of space assets and infrastructure would be 
impaired.

Given the ASR/Epsilon’s design, we cannot overlook its potential as a 
dual- use system, but, as noted, the ASR/Epsilon’s primary utility will be its 
low cost and fl exibility. In Japan’s case, the ASR/Epsilon looks as if it will be 
focused on launching small, micro-, or picosatellites as well as future small 
science satellites.25 In addition, it has been slated by the Ministry of Econ-
omy, Trade, and Industry (METI) as the chosen launch vehicle for Japan’s 
new constellation of high- resolution optical satellites that are being devel-
oped under the Institute for Unmanned Space Experiment Free Flyer (USEF) 
as the Advanced Satellite with New System Architecture for Observation 
 (ASNARO/Sasuke) project, discussed later.

Ballistic Missile Defense (BMD)

In early July 2009, unconfi rmed reports emerged that the Ministry of De-
fense (MOD) was considering introducing the U.S. Terminal High Altitude 
Area Defense (THAAD) system as a third layer, in addition to SM- 3 and 
PAC- 3.26 These reports emerged just aft er North Korea launched a volley of 
ballistic missiles into the Sea of Japan. Whether or not Japan does adopt a 
fully functional THAAD system, which would signifi cantly improve the geo-
graph i cal coverage of BMD, the reports at face value seem to confi rm the 
common narrative that the story of Japan’s BMD is widely thought of as one 
driven primarily by external security concerns.27 This narrative, as high-
lighted at many junctures in this book, most notably begins with North Ko-
rea’s Nodong launch in 1993, which alerted even the Japa nese public more 
visibly than ever before that it was potentially within range of a tangible bal-
listic missile threat.

Table 6.1 outlines the events that led to the development of Japan’s BMD 
system. As it shows, the Japa nese government has certainly been aware of 
BMD and, more specifi cally, Theater Missile Defense (TMD), thanks to U.S. 
interest in protecting itself and its own forward- deployed bases and personnel 
since the inception of the Strategic Defense Initiative (SDI) in 1983, better 
known as “star wars.” What then President Ronald Reagan suggested as a 
long- term research initiative— to fi nd the ability to intercept and destroy strate-
gic ballistic missiles before they struck the United States or its allies— remains 
the guiding technical essence of BMD systems today.28 Even at its inception, 
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when the SDI initiative became embroiled in controversy, two things  were 
clear— that the research and development, as well as the upkeep, of any such 
system would be extremely costly and that it would eventually put the Anti- 
Ballistic Missile (ABM) Treaty in jeopardy.29 Looking back, neither of these 
factors deterred progress. The development and deployment of a multilayered 
BMD system was urged on more specifi cally with a directive from President 
George Bush to the U.S. Department of Defense (USDOD) in December 2002, 
the same year that the United States withdrew from the ABM treaty.30

It is helpful to have some overall sense of the state of BMD systems in the 
United States, the world’s most advanced developer and deployer of its related 
technologies, so as to know exactly how and where Japan’s proposed system 
fi ts in.31 In general, BMD systems are designed to counter ballistic missiles in 
one of three phases: the fi rst, and most desirable phase, is when the ballistic 
missile is still in the boost phase in the originating territory, which usually 
lasts about 1 to 5 minutes. Setting aside problems of being at the right place at 
the right time, if sensors are close enough to monitor the actual launch, which 
can be detected because of the missile’s exhaust plume, two types of boost 
defense elements can be brought into play. While a considerable bud get has 
been expended on boost phase interception with the Airborne Laser (ABL) 
and Kinetic Energy Interceptor (KEI) programs, this type of interception has 
been deemphasized, for now, in the United States in favor of more mature 
technologies.

The second or midcourse phase takes place once the missile booster burns 
out and its payload separates and coasts in space for as long as twenty minutes 
toward its target. Because it has the relatively longest intercept window and a 
more predictable glide path and occurs in space, this phase is considered a 
major opportunity for the destruction of the ballistic missile or its payload. If 
all goes well, such actions would take place outside the Earth’s atmosphere 
and falling debris should be destroyed on reentry. However, the long intercept 
window also means that the attacker has more times to deploy countermea-
sures against the two principal midcourse defenses. These defenses include 
the Ground- based Midcourse Defense (GMD) and also what is now called the 
Aegis Ballistic Missile Defense System. The GMD uses a ground system to 
connect, coordinate, and control the necessary sensors/early warning radars, 
and an interceptor called the Exoatmoshpheric Kill Vehicle (EKV) that uses, 
along with three solid- fuel boosters, only speed and force—“hit- to- kill” tech-
nology— to ram into and destroy the warhead in space. Interceptor missiles 
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have already been placed in Fort Greely, Alaska, and Vandenberg Air Force 
Base, California, with others planned for deployment.

The Aegis Ballistic Missile Defense is a sea- based defense that builds on 
the capabilities and technologies of the existing Aegis weapon system, Stan-
dard Missile- 3 (SM- 3) capability, and the U.S. Navy’s overall resources. Al-
ready tactically certifi ed and deployed both in the United States and Japan, it 
is designed to intercept Short- Range Ballistic Missiles (SRBMs) and Medium- 
Range Ballistic Missiles (MRBMs) in both the ascent and descent midcourse 
phase using Long- Range Surveillance and Track (LRST) capability as well as 
engagement capabilities with the SM- 3. As of December 2007, the Aegis BMD 
defense had a track record of approximately fourteen successful intercepts out 
of sixteen attempts (including one by Japan), with more tests planned in the 
near future.

The third or terminal phase is the least desirable for defensive purposes, 
both because it lasts only thirty seconds to a minute, leaving virtually no mar-
gin for error, and because at that point the warhead is over the homeland ter-
ritory. There are several terminal defense systems as outlined  here. Backed by 
the X-band radar and fi re control/communication units, THAAD, in which 
Japan has now reportedly shown an interest, basically consists of a mobile truck- 
mounted launcher that has an interceptor with hit- to- kill endo- and exoatmo-
spherphic lethality. While development and tests still continue, THAAD has 
completed fi ve successful intercept tests, including a successful intercept of a 
separating target ballistic missile in June 2008. As a system, it is completely 
transportable and is billed as being able to rapidly deploy to anywhere in the 
world within hours.

Perhaps the most well known, mature, and battle- tested element of BMD 
is the land- based Patriot Advanced Capability- 3 (PAC- 3) system, which builds 
on the previous Patriot air and missile defense systems and is currently oper-
ated by the U.S. Army. Several hit- to- kill PAC- 3 interceptors are mounted on 
wheeled vehicles and, with the use of advanced radars, provide 360- degree 
coverage for taking out ballistic missiles as well as other objects, such as air-
craft , cruise missiles, and Unmanned Aerial Vehicles (UAVs), at short range. 
Finally, there are other systems, such as the Arrow system developed jointly 
by the United States and Israel for use against SRBMs and MRBMs, as well as 
the mobile Medium Extended Air Defense System (MEADS) that builds on 
the PAC- 3 platform and is being developed jointly by the United States, Ger-
many, and Italy.
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We now turn more specifi cally to Japan, showing exactly where Japan is 
on the spectrum of BMD systems and what potentially that has to do both 
with its space industry and the market- to- military trend.32 At the outset, it is 
helpful to know that Japan’s MOD identifi ed two space- related BMD projects 
prior to the establishment of the Basic Space Law in 2008— namely, missiles 
from the Aegis BMD and sensors for conducting surveillance of ballistic mis-
siles fl ying through outer space.33 Our purpose in examining BMD as part of 
a space- related military structure is to make three larger points— that Japa nese 
corporations have long been more critical to the shift  toward BMD than the 
attention given primarily to external geostrategic factors; that the very same 
SLV makers examined in this book have been central to the advent of a BMD 
system in Japan, where they could parlay their space- based knowledge; and 
that, as with much of Japan’s other space- related developments, the realities of 
BMD technologies also fi t uneasily within pacifi st constraints.

Even a cursory examination of these players’ interests and lobbying shows, 
as in Table 6.1, that the politics behind Japan’s decision to acquire a BMD sys-
tem do not stand in a historical vacuum as far as the business of its space- 
related corporations go. Indeed, in line with our emphasis on the market- to- 
military trend, it is intertwined with the economic woes and fortunes of 
exactly that industry. As we discussed in the opening chapter, Japa nese indus-
try faced considerable economic pressures in the 1990s, and military- oriented 
space projects began to loom as concrete options for its very livelihood. BMD 
was one such project. It was all the more important because a BMD system 
designed to counter the threat of incoming ballistic missiles promised to be 
extensive— with its integrated span across detection capabilities (for example, 
through land-, sea-, and space- based sensors and radars), destruction capa-
bilities (for example, through ABL, KEI, Aegis SM- 3, multiple kill vehicles, 
THAAD, and PAC- 3), and, importantly, management and engagement capa-
bilities (through a geo graph i cally dispersed control and communication in-
frastructure with discrete parts). Importantly also, no single military ser vice 
in any one country alone can detect, destroy, manage and engage all ranges of 
ballistic missiles— which means the need for an integrated multilayer BMD 
system spread across countries increases exponentially, irrespective of 
whether key components within it work or not.34 At that time, then, the esti-
mated $10 to $50 billion BMD system (with $30 billion for R&D alone), the 
acquisition of which could go on for de cades, made perfect corporate sense.35 
For the Japa nese aerospace industry, consideration of BMD was almost an 
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imperative, given that defense contracts accounted for around 80 percent of 
its work and that it was increasingly dependent on demand for defense mate-
rials. The drive for corporate profi tability also became very much cloaked in 
the rhetoric of defense of the homeland, whether in Japan or elsewhere.

In Japan’s case in par tic u lar, some sense of this can be gauged from 
corporate— and, we believe, also government— interest in BMD from the 
start, especially if SDI is seen as its pre de ces sor. It was only in 2003 that the 
Japa nese government moved to formally commit itself to the research, devel-
opment, and deployment of a BMD system.36 However, as Table 6.1 reveals, 
Japan has been involved with the study of SDI, and subsequently BMD 
 virtually from its inception. The option of BMD for Japan, then, did not just 
appear out of nowhere in the aft ermath of the Nodong and then Taepodong 
incidents; there had already been a clear lineage of joint studies, consulta-
tions, and dialogues between Japan and the United States spanning close to 
two de cades. To be sure, as observers pointed out, the subsequent external 
security environment, as well as bureaucratic, po liti cal, diplomatic, and stra-
tegic contingencies,  were important in moving Japan toward a BMD system. 
But as we discussed in Chapter 1, also central to the shift   were the space- 
related industries overall who  were able to parlay their considerable rocket- 
cum- missile (and later satellite) expertise in the interest of national de-
fense and who had been attempting to do so visibly as the SDI initiative got 
under way.

Here it is necessary to gain some historical perspective on corporate activ-
ity. By the end of 1986, it was clear that there was a scramble among defense 
contractors around the world for defi ning the SDI architecture for a TMD 
system for countering tactical ballistic and cruise missiles— one that had been 
lent even greater credibility with Raython’s Patriot air defense system to inter-
cept a surface- to- surface missile.37 Japa nese contractors  were similarly so in-
terested. In January 1988, as U.S. proposals for designing a new air- defense 
system for Japan as part of the SDI came to the fore, six Japa nese electrical/
electronic companies (MHI, Melco, Nippon Electric Corporation [NEC], Fu-
jitsu, Hitachi, and Japan Radio company) ambitiously set out to contract di-
rectly with the U.S. SDI bureau rather than be subcontractors of U.S. fi rms.38 
Interestingly, the reported main feature of the U.S. plan was  a reliance on satel-
lites to shoot down enemy missiles with laser weapons in space, along with 
calls for an anti- air missile, a more sensitive radar network, high- speed com-
puters, and an electromagnetic weapon called the “rail gun.”
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The part of the plan more directly applicable to Japan focused on the de-
struction of medium- and short- range missiles and hypersonic aircraft  in the 
atmosphere. By August 1988, the top Japa nese and U.S. defense corporations 
 were moving forward to develop the SDI research program, which was for-
malized under the Western Pacifi c (WESTPAC) Missile Defense Architec-
ture Study. Japa nese companies  were particularly enthusiastic. MHI, for ex-
ample, bid for the tender for conducting SDI research to USDOD, leading a 
study group that included fourteen companies (fi ve American, seven Japa-
nese), among them Melco, Mitsubishi Corporation, NEC, Hitachi, Fujitsu, 
Boeing, Raytheon, McDonnell Douglas, and Lockheed Martin.39 In Novem-
ber 1988, the MHI team was one of two multinational industry teams awarded 
a $3 million contract by SDIO to study TMD concepts for the Western 
Pacifi c.

Throughout this time, and even aft er the Nodong- 1 incident, the JDA re-
portedly remained concerned about the cost, po liti cal sensitivity, and po liti cal 
support of a joint TMD system as it continued discussion with the U.S. gov-
ernment.40 None of this appeared to deter the corporate front, which continued 
to operate as if BMD was going to come to fruition for Japan.41 By September 
1998, angling for BMD- related contracts in the aft ermath of the Taepodong- 1 
incident, which elevated fears of North Korean ICBMs reaching the United 
States, Melco and Lockheed Martin had formed an alliance to exchange in-
formation on defense technologies and to propose and develop new products 
and technologies of interest to the JDA.42 As high- technology electronic de-
vices  were seen to be a lead growth sector in defense equipment, Melco was 
keen to receive contracts— for infrared sensors and missile guidance systems, 
for licenses to make Lockheed Martin equipment, for high- tech weaponry, 
and Aegis destroyer- type system maintenance. Such moves could potentially 
give it a considerable edge over domestic rivals like NEC and Toshiba.

In the United States federal funding continued to come through. In 
 October 1998, despite the fact that the Ballistic Missile Defense Or ga ni za tion 
(BMDO, the pre de ces sor of the MDA) was criticized for weak program man-
agement and despite warnings by the U.S. Joint Chiefs of Staff  that the requi-
site technology was not mature enough, approximately $1 billion out of an $8 
billion- plus military bud get was appropriated for research, development, testing, 
and evaluation of missile defense systems under the BMDO’s supervision.43 
As the initial Memorandum of Understanding on joint technology in August 
1999 made clear, U.S. and Japa nese industry  were to advance technologies to 
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improve the capabilities of four major guided- missile components.44 These 
included, more specifi cally, sensor technology for the radar and missile, an 
advanced kinetic energy warhead, an advanced second- stage propulsion for 
the Standard Missile SM- 3, and a lightweight nose cone— some of the very 
same basic technologies to which Japan’s experienced rocket makers could 
contribute and also learn from.

In 1997 the U.S. Navy proposed the “Theater Wide” (formerly known as 
Navy Upper Tier) missile defense, with a focus on protecting a large area and 
having the ability to kill missiles near their origin. In conjunction with the 
then BMDO it also advocated that that system could protect Japan from bal-
listic missile attack from North Korea. As shown in Table 6.1, in 1999, spurred 
on by the Taepodong missile that also made a dent in the public conscious-
ness, the Japa nese government fi nally embarked on research and development 
(but, at that point, not production) with the United States on BMD technolo-
gies. The focus then was on the Navy Theater- Wide Defense (NTWD) system, 
also known as the Aegis BMD System. Japan’s objective, of course, was then 
and is now the same: a multilayered BMD system that can identify and track 
ballistic missiles, destroy them, and be integrated across a real- time command, 
control, and communication infrastructure to actually make that possible 
from start to fi nish.

It was industry actors who could make, provide, and upgrade any such 
related technologies. On the Japan side, MHI was named the prime contractor 
in the proposed system, with Melco, Toshiba, KHI, Fujitsu, Nissan Motors, 
and IHI also taking part.45 According to press reports in June 2001, MHI’s 
enthusiastic pursuit of R&D with the United States on missile defense grew 
out  of its sense of mission that it was essential to Japan’s defense and that it 
would give Japa nese companies an advantage in dealing with U.S. licensed 
technologies.46 This enthusiasm was all the more remarkable given that the 
Japa nese government, at that point, had yet to offi  cially confront the legality 
of Japan’s participation in collective self- defense and had also yet to offi  cially 
make a concrete decision to deploy any missile defenses given the economic 
doldrums then wracking the country. It is simply, then, not true that U.S. 
pressure led Japan to build a missile shield; Japa nese companies  were heavily 
vested in seeing it come to fruition both in their own, and, as they constantly 
stressed, in Japan’s national interest.

For Japan the BMD- related research and development needed to be within 
pacifi st constraints, and at fi rst blush the BMD system going into place in 
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Japan seemed admirably suited to the country’s defense- only orientation. In 
December 2003 Japan offi  cially announced it would acquire and deploy two 
elements of the missile defense system— an upgrade of all four of the Mari-
time Self- Defense Force’s (MSDF) Aegis cruisers to accommodate the SM- 3 
(the ballistic missile interceptor version of the weapon), and preparation for 
deliveries of the PAC- 3, to be produced under license by MHI, to all six of the 
ASDF’s then upgraded Patriot surface- to- air missile units.47 As noted above, 
this meant that Japan was seeking to concentrate on the mid- course and ter-
minal phases of missile defense, in theory making it consistent with the coun-
try’s defensive orientation.

However, the balance between defensive and off ensive BMD system tech-
nologies is a fi ne one, and the BMD system raised concerns from the start in 
Japan. To begin, it would be diffi  cult to determine immediately whether a bal-
listic missile had been fi red at Japan or another location, which still necessi-
tates greater clarifi cation of collective self- defense as opposed to individual 
self- defense.48 Clarity on this issue becomes even more critical as moves have 
already taken place to allow the Japa nese joint chiefs to work directly with 
their U.S. counterpart under a unifi ed and redesigned command structure 
linked directly to the Japa nese defense minister.49 Although the United States 
has urged Japan to use its BMD system to counter missiles also headed for the 
United States, and there is an infl uential and growing chorus within Japan to 
defend an ally under attack consistent with international law, the Japa nese 
government has yet to provide a clear and compelling constitutional interpre-
tation for collective self- defense. As in other areas, the reality perhaps is that 
the law will catch up when the technology is in place. Some indication of this 
comes in another area. As the BMD system got under way for Japan, there was 
the thorny issue of weapons export. It was necessary for Japan to ease the ex-
tremely strict weapons export regulations in order to allow its corporations to 
export BMD technology (such as that related to Lockheed Martin’s PAC- 3 and 
Raytheon’s SM- 3 Block II) to the United States over time.  Here, legal relax-
ation did take place in December 2004, much to the satisfaction of industry 
actors in both the United States and Japan.50

Finally, Japan’s continued development and testing of several MD- related 
technologies shows a trend toward, or at the least interest in, acquiring greater 
off ensive capability.51 Some of this is unavoidable given the as- yet untested 
nature of a fully functioning BMD system and the more important fact that 
long- range incoming ballistic missiles can also employ countermea sures such 
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as penetration aids, decoys, and modifi ed fl ight trajectories (which, of course, 
also takes Japan well beyond a mere TMD system). The fact is that nobody 
can say for certain how things will turn out once there is an incoming ballistic 
missile on its way. It thus makes practical sense that the best way to prevent 
ballistic or cruise missile attacks on a country, such as Japan, is by having that 
country acquire the capability to strike enemy facilities directly on foreign 
soil in the boost phase.

Technologically, at least, Japa nese industry continues to make progress 
even  here. Already in 2000, for example, Japan had begun development of an 
Advanced Infrared Ballistic- Missile Observation Sensor System (AIRBOSS), 
an infrared missile detection and tracking system that was specifi cally de-
signed to detect and track ballistic missiles in the boost phase.52 This system 
was tested successfully again in December 2007, when the Japa nese Aegis de-
stroyer Kongo carried out Japan’s fi rst— and successful— intercept of a ballistic 
missile target with the SM- 3 variant. At that point, the AIRBOSS was tested 
on the SM- 3 itself— an act that suggests Japan may well go on to acquire the 
capability of fi rst tracking, and from there possibly destroying, a ballistic mis-
sile launch in the boost phase on foreign soil.53

As we saw previously in Chapter 5, that very same SM- 3 Block 1A was also 
used by the United States in a successful intercept of a failing U.S. intelligence 
satellite in early 2008— a move that was widely seen as a response to an anti- 
satellite test (ASAT) conducted by China in early 2007.54 Although the United 
States offi  cially denied it, the SM- 3 could also be successfully used as a direct- 
ascent ASAT weapon— a technology to which Japan has access, alongwith the 
underlying soft ware and pro cesses it has developed and can duplicate for fur-
ther ASAT missions in the future. The SM- 3 missile itself, which can presently 
intercept SRBMs and MRBMs (1,500 kilometers or less), is also in the pro cess 
of being upgraded through a joint U.S.– Japan research and development 
program.

Given its rocket background (focusing on second- and third- stage boost-
ers, nose cone, as well as second- stage steering and control systems) along with 
U.S. industry (focusing on improved kinetic warhead and its infrared optics 
to hone the missile’s warhead- detection capabilities), MHI will play a leading 
role in the development of the proposed SM- 3 Block IIA to improve not just 
the speed but also the range of the interceptor to counter LRBMs, IRBMs and 
ICBMs— a move that calls into question the purely “defensive” nature of Ja-
pan’s BMD system in the future.
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It is also important to note that Japan has expressed interest in another 
boost- phase interceptor technology, the Airborne Laser (ABL), which may 
arm it with the capability to use lasers to disable ballistic missiles even on 
enemy soil or in enemy airspace.55 In 2004, Japan’s National Institute for 
Defense Studies was reported to endorse the idea of a preemptive strike 
on North Korean bases and to urge the necessity of having the capability 
(such as the ABL) for countering any threat emanating from any such for-
eign  missile base. ABL remains a work in progress, although the Pentagon 
has reportedly talked to Japan about its industrial opportunities. Mean-
while Japan’s MOD has recently moved to request R&D funds for a ground- 
based laser weapon system aft er high- level offi  cial talks between the two 
countries.

Summing up, Japa nese interest in BMD can be traced back to the original 
Reagan- era “star wars” initiative. Rather than emerging in a historical vac-
uum, BMD is, in our view, just another stage in Japan’s space militarization 
trend. In fact, the politics of Japan’s BMD acquisition is consistent with the 
country’s long march to acquire launch vehicles or rockets. As we have sug-
gested in earlier chapters, launch vehicle development in Japan, as elsewhere, 
has been hard to isolate from the development of military technologies— a 
fact that is nowhere more clear than in Japan’s involvement with BMD devel-
opment. The SM- 3, for example, is really a three- stage, ship- launched rocket; 
and Japan is now heavily vested in parlaying its SLV technology and experi-
ence to design and develop elements such as the clamshell nose cone and the 
second- stage rocket in future variants of this missile. This is especially impor-
tant to note as there remain serious technical questions about the eff ective-
ness of MD. Some see its interceptor- missiles less as a defense against incom-
ing ballistic missiles and more as an off ensive ASAT space weapon aimed at 
orbiting enemy satellites, which can be technologically easier to pinpoint be-
cause they may be stationary, have known orbits, and are better lit against a 
dark background.56 Overall, it can hardly be said that constitutional, legal, or 
normative constraints held sway as BMD development has proceeded. Nor 
has industry race for lucrative contracts in this area, whether in the U.S. or 
Japan, abated.57 What is truly remarkable is that top Japa nese offi  cials no lon-
ger shy away in global audiences from making their positions clear on na-
tional security involving space- related technologies, going so far in some 
cases as to bluntly threaten the preemptive use of missiles to deter foreign 
aggressors.
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Other Aerospace Activities

There are several other activities that are worth mentioning, especially those 
focused on Reusable Launch Vehicles (RLVs) and scramjet research. These 
represent cutting- edge R&D eff orts in Japan’s broader aerospace sector.58 
They are noteworthy because, in line with our main themes, they exemplify the 
militarization of Japan’s space technologies and programs.

Reusable Launch Vehicles (RLVs)    Japan’s reusable launch vehicle program 
has been considerably downscaled and deemphasized since the halcyon days 
of the late 1980s and early 1990s when the country hoped to build a space 
plane.59 The goal, ultimately, was to develop the HOPE (H-II Orbiting Plane), 
an unmanned reusable shuttle that was scrapped in 1997.60 Subsequently, the 
goal shift ed to a smaller prototype version called HOPE- X (H-II Orbiting 
Plane Experimental), the development of which was also stymied as funding 
was withdrawn in 1998 and has not reappeared.

The more important point about the HOPE projects is that they have al-
lowed the testing of dual- use technologies.61 In 1994 the wok- shaped (more like 
a fl attened nose cone) Orbital Reentry Experiment (OREX/Ryūsei) allowed 
fl awless testing of reentry survivability. In 1995 the Space Flyer Unit (SFU), the 
fi rst retrievable (and, in theory, reusable though never so used again) space 
science platform, launched by H-II- 3 for a series of in- orbit experiments, al-
lowed also for the testing of advanced guidance techniques for payload injec-
tion and orbital stability. In early 1996 the suborbital Hypersonic Flight Experi-
ment (HYFLEX) on the J-I allowed testing of hypersonic fl ight for the fi rst 
time and, although the vehicle itself was not recovered, also allowed further 
experience with reentry- vehicle technology, such as fl ight control technolo-
gies and protection from aerodynamic heating on reentry. In late 2002 and 
mid- 2003, the High Speed Flight Demonstration (HSFD) allowed, among other 
things, further improvements in design technology for reentry vehicles’ tran-
sonic guidance, navigation, and controls systems.

While the totality of Japan’s tested RLV technologies may not yet be mov-
ing forward toward an actual space plane, research and testing still continue 
on various development streams both in JAXA and MHI.62 The trends to ob-
tain RLV technology in small steps should certainly not be disregarded. In 
mid- 1996, for example, the Automatic Landing Flight Experiment (ALFLEX) 
confi rmed basic automatic landing technologies given conditions of steep glide 
paths for landing and constant threat of spin. There is always the motivating 
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concern, in Japan as much as in Eu rope, that the United States is still the only 
dominant player in RLV technology. Japan has been engaged in some initia-
tives with Eu ro pe an partners in this area.63 From the perspective of this book, 
however, more important is that Japan’s quest for RLV technologies thus far 
has allowed the country to successfully develop and test reentry and advanced 
guidance technologies applicable to ballistic missile programs— a trend we 
examine more closely later.

Scramjet (Supersonic Combustion Ramjet) and Hypersonic Aircraft    Japan’s 
interest in RLVs and space planes also resonates in its R&D eff orts related to 
scramjet technology, which is billed as critical to advancing propulsion tech-
nologies. In October 2005, JAXA reported that it had successfully fl own and 
landed a scaled experimental supersonic transport (SST) model plane.64 This 
initiative, which focuses on next- generation propulsion technologies, seeks to 
develop an environmentally friendly hypersonic transport system capable of 
Mach 5- plus speed that could cut travel times to a fraction of those of today’s 
jet planes.

Japan’s interest in hypersonic vehicles powered by scramjet engines (lead-
ing to air- breathing vehicles that, instead of carry ing oxidizers in tanks, 
“breathe” oxygen from the atmosphere to burn fuel) has its roots in the early 
1980s.65 In 1981, Japan, along with Australia, Germany, and the United States, 
gave funds to the University of Queensland, Australia, for research and test-
ing of hypersonic scramjets. At a commercial level, like the other interested 
players, the goal of Japan’s research was the development of a pi loted single- 
stage- to- orbit (SSTO) space plane or launch vehicle (much like the National 
Aero- Space Plane, the NASP, in the United States which actually lost fund-
ing). By 1994, Japan had tested its fi rst scramjet engine, reaching an altitude 
of 20,000 meters and a speed of Mach 4. JAXA started research on supersonic 
aircraft  in 1997 and has plans to develop a thirty- to fi ft y- passenger aircraft  
with reduced sonic booms and noise pollution.66 The goal is to build a viable 
supersonic aircraft  in the 2020s and a Mach 5- capable hypersonic plane by 
2025. It is also exploring pre- cooled turbo engines, which are supposed to pro-
duce massive thrust by using liquid hydrogen to cool the air entering the en-
gine. In turn, this reduces carbon dioxide emissions and makes the engine en-
vironmentally friendly.

The dream of hypersonic fl ight remains a distant goal at this stage: Japan’s 
fl ight test in April 2006 for a scramjet engine resulted in failure, but research 
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continues around the world either in national programs or in collaboration 
with foreign (defense lab) partners.67 The United States and United Kingdom 
are clear about the primary military purpose of scramjet research— the propul-
sion technology is considered the likely choice to power a hypersonic missile, 
the sheer speed of which turns it into a lethal kinetic weapon.68 The U.S. De-
partment of Defense (USDOD) underscores the interchangeability of the tech-
nology between the market and the military: ramjet/scramjet propulsion and 
materials technologies to enable hypersonic missiles can also potentially be 
optimal for an (air- breathing, fi rst- stage in a two- stage- to- orbit) SLV design.

ON THE SATELLITES AND SPACECRAFT SIDE

We turn next to the latest ideas and developments related to satellites and space-
craft  programs that may feed further into Japan’s security interests. These in-
clude the Quasi- Zenith Satellite System (QZSS/Michibiki), the future IGS, the 
ASNARO/Sasuke project, missile launch early warning systems, and, fi nally, a 
range of microsatellite programs that can lead to dual- use possibilities. We 
end with a snapshot of UAVs, which are under consideration for providing more 
integrated information, surveillance, and reconnaissance (ISR) networks for 
Japan.

Quasi- Zenith Satellite System (QZSS/Michibiki)

Japan now plans to launch its own positioning system, as the new Basic Space 
Plan makes clear.69 This is through the Quasi Zenith Satellite System (QZSS/
Michibiki), which is described as a highly precise positioning ser vice provid-
ing constant coverage across all of Japan regardless of physical or urban ter-
rain. The system relies on multiple satellites in orbit, one of which is always 
above or near Japan, providing total and clear lines of sight at all times. Billed 
as an international project, the ambition of this system is to go on to provide 
space- based positioning, navigation, and timing (PNT) ser vices throughout 
the Asia- Pacifi c region, all of which can be put to multiple uses in the public 
realm. Such PNT uses range from civilian ones, such as traffi  c control and 
topographical surveys, to crime fi ghting and personal safety, and on to (but 
not mentioned) the more precise ways in which the military can target sys-
tems.70 This is all the more important under the envisioned rotating system of 
satellites in which one (of at least three) satellite picks up tracking an object 
when others move away in its fi gure- eight rotation. PNT, in short, is as indis-
pensible for a vast range of civilian and commercial concerns as military ones, 
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the latter of which are likely to loom large given the national security con-
cerns in Japan’s space policy.

If the launch set for 2010 on the H-IIA goes as planned, the QZSS/Mich-
ibiki begins to put Japa nese technology on par with the United States’ Global 
Positioning System (GPS), the Eu ro pe an Galileo global navigation satellite 
system of Eu rope, and the Rus sian Global National Satellite System 
(GLONASS). Through extensive negotiations through 1998, the po liti cal path-
way toward the QZSS/Michibiki was eased by a joint U.S.– Japan GPS state-
ment, one that established a co operative mechanism for annual meetings and 
working groups to allow the system to go ahead.71 Recognizing that QZSS/
Michibiki would be going ahead in some form, the United States signed off  on 
the system’s interoperability with GPS formally in November 2004. The 
United States expressed strong support for Japan’s plans to develop the QZSS/
Michibiki, as it would provide signifi cantly improved regional ser vice to PNT 
users in Japan and surrounding areas, strengthen cooperative relations be-
tween the United States and Japan, and help accelerate Japan’s leadership in 
space technology.

The QZSS/Michibiki system as it is now being built is designed to be both 
complementary and augmentative to GPS: in its complementary mode, a sin-
gle QZSS/Michibiki satellite overhead can act as an “extra” GPS satellite, and 
as an augmentative system it can work to enhance GPS accuracy, which is 
estimated to range from 1 meter or better.72 The ser vice will also have the 
capability to be augmented with geostationary satellites using the MTSAT- 
based Augmentation System (MSAS), making it similar to a geostationary 
design of the U.S. Federal Aviation Administration’s Wide Area Augmenta-
tion System (WAAS). Certainly the QZSS/Michibiki, when combined with a 
geostationary hub satellite, can make a useful system for Japan and surround-
ing countries, as Japa nese government agencies and corporations have 
stressed.73

Although the QZSS/Michibiki itself is a product of the 2000s, the system as 
a  whole represents the culmination of eff orts to develop a regional GPS sys-
tem dating back to the late 1980s.74 Like a lot of the other space- based tech-
nologies discussed in this book, this one has had a long trajectory. In the af-
termath of the fi rst Gulf War, in which GPS- based capabilities  were used to 
great eff ect, the Japa nese government became more explicit about developing 
its own PNT capability in case it was denied access or remained dependent 
on U.S. technology.75 There  were specifi c concerns about the availability of 
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military- grade GPS signals, specifi cally from U.S. policy denying civilian us-
ers the system’s most accurate signals. While the United States was considered 
a friendly ally, the widespread feeling all around was that therefore Japan 
needed to develop its own GPS system or at least acquire the technology to do 
so.76 In the 1990s, the STA, METI, and the Ministry of Posts and Telecommu-
nications (MPT), in par tic u lar, looked to develop a positioning system that 
would cover a large swathe of Asia, from the Kurile Islands to the north, 
China to the east, and Guam in the south. In March 1997 the then STA asked 
NASDA to move ahead with research into the highly accurate, satellite- 
mounted atomic clocks needed for a high- precision GPS. At the time this was 
billed as a matter of economic security.

As with other space- based assets, corporate interests have been critical in 
moving the country toward a GPS alternative, such as in the QZSS/Mich-
ibiki.77 Fuelled by satellite- based navigation applications in the 1980s esti-
mated at close to $500 million per year, many of the country’s key manufac-
turers, such as Hitachi, Honda, and Melco, began to pursue concerted avenues 
for development of an improved GPS and commercial ser vices. In 1999, 
Keidanren had already proposed a QZSS/Michibiki- type system focused on 
communications, following up in 2002 with the establishment of a special 
Promotion and Investigative Committee for the QZSS/Michibiki. The com-
pany had also optimistically projected that the QZSS/Michibiki system would 
develop about ¥1.7 trillion in business revenue creation in its fi rst fi ve years of 
ser vice out of equipment, broadcasting, communication, and car navigation- 
related sales.78 In 2000 the Japa nese Regional Advanced Navigation Satellite 
(JRANS) concept was proposed by Itochu, NEC, and Toshiba, and it too came 
out of concerns about depending on the U.S. GPS system as an only source for 
PNT ser vices in Japan— services widely pitched as fueling the country’s eco-
nomic and social system.79 The JRANS project members publicly identifi ed a 
formative QZSS/Michibiki as a building block toward an in de pen dent regional 
system while stressing full compatibility and interoperability with the GPS.

In 2002, more than fi ft y Japa nese companies, including Melco, NEC, Hita-
chi, and GNSS Technologies, founded the Advanced Space Business Corpora-
tion (ASBC) to facilitate public participation and investment in the QZSS/
Michibiki project. Even when ASBC was shut down aft er failing to attract suf-
fi cient private sector investment because of the lack of a commercial market, 
it was succeeded almost immediately by the Satellite Positioning Research 
and Application Center (SPAC) in February 2007.80 As of 2009, SPAC is now 
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coordinating the satellite- based PNT eff orts across the public and private spheres 
with the aim of advancing a geospatial information society. Throughout all this, 
Melco, in par tic u lar, has been perhaps the major proponent of the QZSS/Mich-
ibiki system, with an interest in another geostationary bus design. In fact, while 
making the case for its ubiquitous and seamless communication ser vices to all 
aspects of public, business, and consumer life, it has gone so far as to bill the 
QZSS as its very own system in promoting its utility to audiences worldwide.81

Overall QZSS/Michibiki program costs  were estimated to be about ¥170 
billion, of which ¥90 billion was to be funded by ASBC and the remainder by 
the government— a major procurement by Japa nese standards.82 It should be 
noted that these fi gures put the development of the QZSS/Michibiki second 
only to the IGS system that has garnered so much attention. At fi rst, the sys-
tem found ered when none of the government ministries could agree to take 
responsibility for developing it, as the Council on Science and Technology 
Policy (CSTP) did not approve a mechanism to run the program. Without a 
defi nitive government commitment, industry became increasingly reluctant 
to invest signifi cant sums in a venture that was not likely to make them 
money in private broadcasting and communication ser vices.

But the push for QZSS/Michibiki did not die, and government interest in 
positioning technologies picked up pace in the aft ermath of the fi rst Gulf War 
as well as the IGS saga in which Melco had already played a critical role. By 
around 2001, NASDA was openly promoting the idea of a quasi- geostationary 
satellite system, involving three satellites in the ser vice of next- generation 
mobile communications.83 In 2003 the METI- related USEF had started the 
Advanced Satellite Engineering Research Project (ASER), the results of which 
are expected to be applied to QZSS/Michibiki. By 2004 the CSTP had en-
dorsed the idea of an autonomous and GPS- complementary system. By 2006 
the Positioning and Geographic Information System Council had released its 
Basic Policy on the Promotion of the QZSS/Michibiki Project. The key legisla-
tive move fi nally came in 2006 when Japan’s Diet passed the Basic Act on the 
Advancement of Utilizing Geospatial Information (AUGI), which was en-
acted in 2007.84

This law would guide the development, distribution, and use of the Na-
tional Spatial Data Infrastructure (NSDI) as it combined the synergies of 
technologies from geographic information systems (GIS) with space- based 
PNT systems derived from the QZSS/Michibiki. The law ended a four- year 
dispute between MEXT, the Ministry of Land, Infrastructure and Transport 
(MLIT), the Ministry of Internal Aff airs and Communications (MIC), METI, 
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and a consortium of private companies as to who would pay for what for the 
system through the public- private partnership (PPP) approach stressed by 
Keidanren.85 The law also helped commit four government ministries led by 
MEXT to pay ¥75 billion (around US$616 million) for JAXA and Melco to 
develop an initial satellite based on a DS2000 satellite frame. The government 
is now responsible for the launch of the QZSS/Michibiki system as well as the 
development and integration of the fi rst satellite system.86

To our minds, this suggests that the commercial case for QZSS/Michibiki—
that is, the need for commercial GPS ser vices and non- positioning services— 
was diffi  cult to state positively even at the inception. Many of the ser vices 
trumpeted as important by Japa nese actors  were already available or becom-
ing available via mobile phones, obviating the need for a complex satellite 
system at the level of the projected QZSS/Michibiki. Specifi cally, on the GPS 
side, navigation ser vices with GPS devices using various ground- augmented 
technologies  were and are already widespread and pop u lar in mobile phones 
and other devices. On the business side, Japan’s domestic market has already 
proven too small to support two commercial satellite ser vice providers (witness 
the former J-SAT buying the former SCC) and one digital satellite broadcast-
ing platform. In March 2006, aft er a year and a half of haggling with industry, 
the Committee on GIS and Positioning Information, a director general- level 
committee of the four ministries responsible for the government side dealing 
with QZSS/Michibiki, agreed that the government would fund the develop-
ment and launch of one satellite, leading to the law discussed above. As part of 
the decision, the communication and broadcasting ser vices  were cut entirely 
from the program.87 As USEF suggests, from the perspective of the four respon-
sible ministries— namely, MIC, MEXT, METI, and MLIT— the QZSS/Mich-
ibiki is primarily about signifi cantly improving the accuracy of positioning 
capabilities for Japan through the near- zenith satellites. According to some 
members of the private consortium developing it, rather than being merely an 
augmentation of the GPS, the QZSS/Michibiki already has limited accuracy 
positioning on its own.88 In reality, then, along with the national security shift  
toward the publicized IGS, the QZSS, which is a new- generation GPS space 
augmentation system, was far more quietly sanctioned because in de pen dent 
positioning technology was also seen as necessary for national security.

Improved Spy Satellites

The timetable for projected spy satellite launches can be seen in Figure 5.1, and 
 here we highlight only a few things in terms of future spy satellite capabilities 
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and directions. There is little question that Japan’s existing spy satellites have 
drawn attention, nowhere more so than among its neighbors.89 In January 
2005, the Japa nese government was reported to have committed $44 million 
to developing a “fi ft h generation” of IGS with improved per for mance and 
to begin development of 0.5- meter resolution as well as the ability to switch 
quickly between targets. China, however, pegged the new satellites as “fourth 
generation” to be launched by April 2011. According to Xinhua, the current 
Japa nese IGS weigh about 2 tons, are “diffi  cult to point,” and can take photos 
of the Demo cratic People’s Republic of Korea (DPRK) once every two days for 
only several minutes.

Currently, the Japa nese government’s main policy for the IGS system is to 
maintain a constellation of four satellites available in the form of two optical 
and two radar satellites at any given time, while improving all the critical 
technologies for each new generation. In pursuit of this, the original timetable 
of the Cabinet Satellite Intelligence Center (CSIC) was to launch a second gen-
eration of IGS around 2008 to replace the fi rst generation, although what im-
provements the second- generation craft  would have remains unclear. The CSIC 
planned to have six IGS in orbit in 2006 and two second- generation satellites 
with improved imaging by 2009. The November 2003 failure ended this goal. 
As plans now stand, the CSIC has publicly disclosed the following facts.90 
First, unsurprisingly, the Japa nese government is planning to spend in the re-
gion of ¥66 billion per year on the IGS program through the end of the 
de cade, with one- third of that amount allocated for running costs but 
the remaining two- thirds to be spent on continually improving the next gen-
erations of IGS. Meanwhile, the March 2007 failure of the constellation’s fi rst 
radar satellite, originally launched in 2003, may lead to an acceleration (initial 
discussions  were for a three- month acceleration) in the development and 
launch of its higher- powered replacement.

The next generation of optical IGS will be substantially similar to the fi rst 
generation, but a third generation launched in 2009 included better pointing 
accuracy and greater overall information- gathering capability. These ele-
ments will be further improved for another set of optical and radar satellites 
in 2011– 2012.91 The improved optical IGS has “Quickbird- level” resolution, 
which suggests 50- to 60- centimeter class resolution. The CSIC remains tight- 
lipped on improvements to the radar satellites but it is expected to yield higher- 
resolution images. There are also plans for a slimmed down fourth- generation 
IGS, although no details are available as yet. With the publication of the Basic 
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Plan in June 2009, the national security role of the IGS looks as if it will be 
handily supplemented, or possibly even superseded, by the launch of the ASN-
ARO/Sasuke- based constellation discussed below.

Reentry Technologies

To be clear, Japan’s reentry technologies are not exactly emerging. In fact, 
as discussed in bits and pieces in earlier chapters, they have long been in the 
works. Not only has Japan acquired sophisticated missile technologies, but it 
has also developed a range of reentry technologies that can be militarily use-
ful for successfully allowing warheads to enter the Earth’s atmosphere.  Here 
we bring together the hitherto scattered strands to provide a more complete 
overall picture of Japan’s reentry technologies at present. The programs con-
ducted to date have involved completely diff erent and entirely legitimate ob-
jectives such as, for example, the need for data for developing a space shuttle 
or to engage in sample- return science experiments. The breadth of and variety 
of the discrete experiments, discussed briefl y below, suggests that detailed 
understanding and acquisition of reentry technology has always been and re-
mains an important underlying agenda for Japan.92

The 1990s saw three major reentry experiments, and, as a preface, it is 
important to know that there have been mishaps and outright failures along 
the way. In 2002 the Demonstrator of Atmospheric Reentry System with Hy-
per Velocity (DASH) was fl own on an H-IIA as a piggyback satellite.93 A wir-
ing mistake meant the separation signal was never received by the reentry 
vehicle, which thus failed to separate from the fairing. DASH was to have 
separated in GTO orbit, collect thermal data on high- speed atmospheric 
reentry aft er three days in orbit, and steer itself down to a landing in Mauri-
tania, West Africa. The element of DASH that garnered the most attention 
was the high- speed return of the ballistic reentry capsule at an estimated 
rate of 11.6 kilometers per second (km/sec). It was explicitly cited as a dem-
onstrator that would pave the way for the asteroid explorer Mu Space Engi-
neering Spacecraft  (MUSES- C/Hayabusa) discussed below. The Experiment 
Reentry Space System (EXPRESS) was also a ballistic reentry vehicle, with a 
ser vice and reentry module.94 It was developed both for conducting space- 
environment- related experiments as well as developing reentry technology. 
It was launched on an M3S- II rocket in January 1995. However, due to the 
second- stage rocket malfunction, it was lost during its ascent, and the re-
entry capsule was found later in Ghana. It reportedly provided useful data 
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for reentry tests, such as the capsule’s thermal- resistance per for mance and 
fl ight results.

There are also other known technology demonstrations that deserve 
 attention for their relevance to warhead reentry design. The Orbital Reentry 
Experiment (OREX/Ryūsei) was conducted in 1994 as part of the research to 
advance the H-II Orbiting Plane (HOPE) space plane.95 The experimental ve-
hicle was a capsule- type reentry vehicle with a blunt- cone shape and a diam-
eter of 3.4 meters. It was the fi rst Japa nese vehicle to achieve atmospheric re-
entry from orbital speed, and its major goal was to obtain data and information 
under those conditions for future use. This meant evaluating autonomous de- 
orbit capabilities, testing thermal protection systems and materials for high- 
speed reentry, and advancing GPS navigation data acquisition during orbit 
and reentry. The vehicle successfully completed one 450- kilometer orbit, car-
ried out a de- orbit by fi ring its retro- rockets for atmospheric reentry, and then 
deployed a parachute before splashing down in the Central Pacifi c Ocean. 
OREX/Ryūsei succeeded in carry ing out an autonomous de- orbit using its nav-
igation system and control systems to mea sure attitude and velocity. During 
atmospheric reentry, the vehicle was exposed to extreme aerodynamic heating 
(around 1,570°C), but the thermal protection material (carbon/carbon and ce-
ramic tiles) on the nose cone survived successfully. These realities have been 
noted by observers in the United States. In par tic u lar, even the very fi rst 
OREX/Ryūsei reentry vehicle is thought to have demonstrated Japa nese mas-
tery of reentry technologies in the ser vice of ballistic missiles that may well 
allow Japan to move from a “countervalue” strategy (targeting of areas and cit-
ies) to a more precise “counterforce” strategy (targeting of missile silos or 
other hard military targets).96

A subsequent experiment was the HYFLEX in February 1996, also the fi rst 
and only mission launch of the J-I.97 The roughly 1,000- kilogram vehicle was 
launched to a maximum altitude of 110 kilometers and was released from the 
J-I while traveling at a speed of approximately 3.9 km/sec. The vehicle fl ew at a 
maximum speed of Mach 15 and did a gliding right turn around Chichi- Jima 
Island in the Ogasawara Islands group. With the aid of a parachute, it fi nally 
splashed down in the Pacifi c northeast of Chichi- Jima. The mission was deemed 
a failure because the HYFLEX’s fl otation device failed and the vehicle itself 
sank in the Pacifi c Ocean. But, like those before it, Japan’s fi rst hypersonic 
fl ight was judged to have led to valuable data and experience for reentry tech-
nology, such as the thermal protection system and fl ight data. It also proved 
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invaluable in confi rming autonomous guidance and trajectory technology— 
with the vehicle operating entirely in de pen dently of outside control via its 
on- board computer and Inertial Mea sure ment Unit (IMU). Importantly, the 
prototype space plane managed to splash down only around 3 kilometers from 
the planned point.

The 2000s have seen continuing reentry experiment programs.98 Most 
notable has been one of several undertaken by USEF, that of the Unmanned 
Space Experiment Recovery System (USERS), which was successfully launched 
in September 2002. USERS built on the experience gained through the Ex-
periment Reentry Space System (EXPRESS) project as well as the earlier Space 
Flyer Unit (SFU) project (for which the prime contractor was Melco). The stated 
objective for USERS was to provide a relatively low- cost experiment platform 
to test commercial- off - the- shelf (COTS) components and to conduct scientifi c 
experiments on- orbit as an alternative to using, for example, the U.S. shuttle 
or the ISS. The principal contractor for the system was Melco, although other 
subcontractors  were also involved. The unique USERS system consisted of 
both a large ser vice module (SEM) carry ing the actual experiments and a large 
blunted cone- type reentry module (REM) with an abrasion-type heat shield. 
Aft er about eight and a half months, the two modules separated, and REM 
returned the experiments to Earth while its SEM remainder continued to orbit. 
What ever the probable usefulness of the science experiments, there  were no 
problems with USERS’s demonstration of the reentry capability of the bullet- 
shaped REM in May 2003. It worked exactly as planned aft er reentry, de-
ployed a parachute before splashing down on target in the ocean off  the Japa-
nese Ogasawara Island, and was recovered by ship. All in all, USERS was 
deemed a very ambitious project with impressive results that could be applied 
to benefi t future research programs.

Other experiments and directions are also ongoing that, irrespective 
of their eff ectiveness or eventual outcomes, touch on some of the same issues 
of reentry technology demonstrations. MUSES- C/Hayabusa was launched in 
May 2003 and approached the asteroid Itokawa in September 2005.99 It had 
four key technologies for testing, namely, interplanetary cruise via an ion en-
gine as primary propulsion, autonomous navigation and guidance using opti-
cal mea sure ment (as highlighted in Chapter 5), sample collection under mi-
crogravity, and, of interest  here, direct reentry technology. MUSES-C/
Hayabusa was certainly both commendable and notable for its historic eff ort 
to collect samples from an actual asteroid and to bring them back to Earth. It 
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only  succeeded in observation, because it remains unclear whether asteroid 
dust and pebble samples  were actually collected. Its return is potentially of 
interest. MUSESC/Hayabusa also contains a reentry capsule, with a mass of 
20 kilograms, a diameter of 40 centimeters, and a convex nose with a 
3- centimeter- thick ablative heat shield that is designed to protect the re-
turning samples from extreme heat when the capsule reenters Earth’s at-
mosphere at extremely high speeds of 12 to 13 km/sec and lands somewhere 
in the Woomera desert in Australia— which, in all, also amounts to testing 
an extremely high- speed ballistic reentry technology. MUSESC/Hayabusa’s 
actual return remains uncertain but is estimated to be in 2010.

Missile Launch Early Warning Systems

As Japan’s BMD system has become operational, the government has taken 
steps to ugrade its radars and to boost its tracking and communication capa-
bilities in order to make the overall system function better.100 As discussed in 
Chapter 5, moves to equip Japan with in de pen dent, or at least its own, mili-
tary image intelligence date back at least a de cade; these moves took on added 
urgency aft er the 1998 Taepodong launch, when Japan’s SDF leaders chafed at 
the country’s limited and one- sided access to U.S. imagery intelligence. The 
only piece that was missing up until June 2009— Japan’s own early warning 
capability plugged into the system— is now slated for development as a matter 
of national policy.101

As with other technologies, the development of any such sensor grows out 
of Japan’s existing space- based capabilities. JAXA and MEXT offi  cials early 
on confi rmed Japan’s intent and capability to build a space- based early warn-
ing system.102 More than anything  else, these  were based on prior technical 
feasibility. JAXA has developed a number of designs that are suitable for an 
early warning satellite, including the Engineering Test Satellite (ETS- VIII/
KIKU- 8), the Wideband InterNetworking Engineering Test and Demonstration 
Satellite (WINDS/Kizuna), and the Data Relay Test Satellite (DRTS/Kodama). 
Although not approved, JAXA also already had a plan to launch a series of 
LEO pairs of optical and radar observation satellites backed by geostationary 
observation satellites (although the geostationary observation satellites  were 
not designed to have early warning sensors). A similar story is found at 
MEXT.103 It too was conducting internal debates about how best to cope with 
a request— most likely to come from then JDA in the form of new satel-
lites— to develop an early warning system.
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Although the Japa nese government’s plan suggests that its early warning 
sensors can be multifunctional, such as in the detection of forest fi res, this 
contradicts existing understanding on the matter. Early warning histori-
cally remained controversial precisely because the actual hardware for early- 
warning satellites (such as the U.S. Defense Support Program, or DSP) is 
uniquely military.104 In other words, there are no civilian uses for such satel-
lites’ infrared sensors’ capabilities for actually detecting the infrared radia-
tion emitted by missile launch plumes and also distinguishing such emissions 
from fi res, explosions, and also Earth’s other natural background phenom-
ena. Controversies aside, however, the reality is that the discussion to equip 
Japan with missile detection/early warning capabilities has been part and par-
cel of Japan’s BMD cooperation from the start, as suggested by Melco’s Pitch at   
the beginning of the IGS saga (in Chapter 5. It is now a critical element of Ja-
pan’s new space policy. In fact, from Japan’s perspective, a sophisticated early- 
warning system is imperative to an eff ective BMD response, given that it has 
little time to respond due to the geo graph i cal proximity of North Korean and 
Chinese launch sites and that it is far more proportionately vulnerable than 
the United States, with its greater population density.

Advanced Satellite with New System Architecture for 

Observation (ASNARO) and Space on Demand (SOD)

USEF and NEC are to play a major role in developing Japan’s next- generation 
Earth Observation program through the ASNARO/Sasuke project.105 This in-
volves using the ASR/Epsilon to launch between two and six (two test and up 
to four operational) high- resolution optical and radar satellites, starting in 
2011. ASNARO/Sasuke is of par tic u lar interest for a number of reasons— from 
the choice of contractors to the high level of the technology used and onto the 
underlying purposes and sophistication of the program as well as its speed of 
development and bud get.106

As with the evolution of other space technologies, the ASNARO/Sasuke 
project is leveraging NEC’s know- how through the Advanced Land Observing 
Satellite (ALOS/Daichi), the Panchromatic Remote- sensing Instrument for Ste-
reo Mapping (PRISM), and the IGS optical sensors (working with spy satellite 
optics specialist Goodrich Corp.).107 The goal is to deliver a series of 450-kilo-
gram test satellites (developed via NEC’s work with ISAS) with 0.5- meter reso-
lution optical and sub- one meter resolution radar satellites with rapid re-
visiting times. NEC and USEF are teaming up with Tokyo- based geospatial 
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information provider Pasco Corp. to disseminate the data, aiming at making 
images available from the highly agile 500- kilometer LEO orbiting satellites 
to customers within 30 minutes of receipt. As the constellation comes under 
the national security oriented pan- Asian observation program mandated by 
Japan’s Basic Space Plan, the primary customer for this part- commercial en-
terprise will be the Japa nese government.

The eff ort is part of METI’s SOD program formulated in late 2007 to pro-
mote lower- cost satellites with shorter development times and improved 
functionality for all space systems (utilizing the COTS idea).108 Eff ectively, the 
program seeks to churn out highly functional satellites in twenty- four to 
thirty- six months at $30 million, a tenth of the price of their JAXA developed 
antecedents. The SOD concept includes, for example, quick- reaction launch 
vehicles (such as the ASR/Epsilon discussed earlier) or others that could 
launch from aircraft  or submarines, as well as satellites (such as ASNARO/ 
Sasueke) that are reprogrammable in orbit. The similarity of the program to 
ORS overall, including for example the USAF’s TacSat program, is striking— a 
fact noted by METI itself. Although compared to ORS the aims of SOD— 
primarily to support the industrialization of space without explicitly being a 
military customer— are certainly diff erent, the dual- use nature of ASNARO/
Sasuke renders such distinctions meaningless.

It is unclear at the time of this writing whether MOD will focus its recon-
naissance program on ASNARO/ Sasuke and/or IGS, or perhaps move to 
building its own dedicated system. It is clear, however, that MOD has come a 
very long way from an era in which its pre de ces sor was embroiled in contro-
versy over the use of commercial satellites to one in which it can steadily and 
legitimately advance a military space program without any blowback. In 
terms of planning and strategy, MOD’s defensive military needs are likely to 
promote the development of both dedicated military and experimental dual- 
use technologies from 2010 onward. This is because like other ministries, 
MOD too has taken the enactment of the Basic Space Law as a departure point 
for thinking more systematically about the uses of space.109 It is also going to 
be doing so explicitly in the context of national security with the establish-
ment in August 2008 of its own Committee for the Promotion of Outer Space 
Development and Use (CPSDU). In January 2009 this high- level committee 
conducted a comprehensive audit of its upcoming defensive military space 
needs, identifying a signifi cant number of space- related technologies and pro-
grams as being critical to the development of an integrated Command, Control, 
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Communications, Computers, Intelligence, Surveillance, Reconnaissance 
(C4ISR) infrastructure: more and higher- resolution imaging satellites, a dedi-
cated military communications satellite, a missile early warning satellite, 
small and low- cost satellites that can be launched on short notice, a signals 
intelligence satellite, in de pen dent navigation and positioning capability, satellite 
protection, and space situational awareness (SSA) capabilities. Apart from not-
ing how much MOD’s military space capabilities coincide with other civilian 
programs, the satellite protection and space situational awareness capabilities 
are extremely interesting, as they show strategic concerns about the possibil-
ity of confl ict in space. To allay these concerns may well require the develop-
ment of extremely small, capable, maneuverable, and reprogrammable satel-
lites, to which we turn next.

Small Satellites: Micro-, Nano-, and Picosatellites

As we discussed in previous chapters, there are strong implications for the 
militarization (and even weaponization) of space as laboratories around the 
world, both civilian and military, rush to develop smaller and smaller satellite 
technologies that take steps beyond SSA. Although there is absolutely no indi-
cation that the laboratories involved willfully use the technologies for military 
applications, the purpose of this brief section is to draw out Japan’s participa-
tion in this latest direction and to put its development of micro-, nano-, and 
picosatellites in context. Throughout this book, we have attempted to demon-
strate the maturity and potential of Japan’s space systems for conversion to 
(potential and, as we have seen in some cases, actual) military use in their 
historical development. In doing so, our focus has been mainly on what can 
best be described as big system technologies.

However, as discussed in Chapter 5, the wide availability of steadily ad-
vancing electronics and semiconductor technologies have led to new and 
profound implications for military space operations, including ORS and 
SSA. In turn, there have been major and dramatic shift s in our understanding 
of potential ASAT and defensive and off ensive counterspace technologies. 
The combination of such changes has allowed for the development of complex 
and capable missions on ever smaller, cheaper, and faster- built platforms— 
the reality of which is shown, for example, by the fact that ASAT- potential 
technology could be built on buses as light as 10 kilograms. The changes 
from satellite programs typical of the 1990s to those of today are emblematic 
of this evolutionary shift : fi rst a shift  from high cost (hundreds of millions 
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of dollars) and long lead times (fi ve years) to low cost (several millions of 
dollars) and short lead times (under a year); and from there toward on- time 
assembly of intelligent multi- role (ASAT, situational awareness, communica-
tion, refuel and repair missions) and proposed launch on demand systems at 
present.

Where does Japan stand in these emerging trends?110 In the case of Japan, 
there has been a strong shift  away by both planners and engineers from “battle-
ship” satellites to smaller, lower- cost, less risky satellites. Japan’s shift  can, in 
part, be attributed more specifi cally to the loss of the near $800 million, 3.6- 
ton Advanced Earth Observing Satellite (ADEOS/Midori) in 1997. The collapse 
of an experimental Toshiba solar array design ruined the international mis-
sion that involved both U.S. and Eu ro pe an participation. That incident se-
riously caused both NASDA and SAC to review the practice of building ex-
tremely expensive, huge, and very complex satellites with multiple missions 
all, literally, in one basket. The push toward smaller satellites remains a work 
in progress.

In addition to the SmartSat series mentioned in Chapter 5, one of the ma-
jor new trends in Japa nese satellite building activity that has gained momen-
tum since 2000, and that now fi gures in Japan’s Basic Space Plan in 2009, has 
been the surge of small satellite projects at Japa nese universities that are sup-
ported by industry, including NEC and MHI, in par tic u lar. The programs are 
potentially advantageous to Japan’s future space development because build-
ing such satellites (and spacecraft , lunar probes, and so on) gives the next 
generation of engineers hands- on experience in building working space sys-
tems in projects that typically cost only a fraction or so of government space 
programs and involve extremely rapid development cycles. Thus future gen-
erations of engineers receive practical training at a fraction of the cost of re-
cruiting and employing them on, for example, JAXA programs, and they also 
do so in an extremely cost- eff ective way.

Below we briefl y outline some of the major research and development pro-
grams under way at universities, corporations, and also the relevant govern-
ment agencies. The widening scale and scope of Japan’s burgeoning micro-
satellite activities means it is diffi  cult to cover the entire range of activities, but 
an appreciation of the nature and vibrancy of such activities at universities 
can be obtained by looking at the members of the University Space Engineer-
ing Consortium (UNISEC).111 This NPO, which merged the activities of two 
organizations focused on satellites and hybrid rockets, took off  in 2003. As of 
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July 2009, it has nearly fi ft y satellite (or related) or rocket development teams 
from thirty- four universities.

Although UNISEC supports development of hybrid rocket activities, it 
has thus far been most active with respect to pushing micro-, nano-, and 
picosatellite development among university students and may well turn out to 
be a vehicle to push for government funding for the dozens of proposals made 
by members. In fact, a wide range of experts and leaders in the fi eld, as well as 
teams of younger engineers in what was then ISAS and NASDA, all provide 
critical support for the NPO. Its activities include sharing of information and 
collaboration, helping students to use ground test facilities of national labora-
tories, consulting on po liti cal and legal matters, coordinating joint develop-
ment of equipment and projects, and bridging university activities as well as 
the needs and interests of related persons and organizations. In a competitive 
civil and military market, the ultimate goal of these ventures, whether led by 
UNISEC, other teams, or individuals, is the miniaturization of satellite tech-
nology, as well as in de pen dent capability in small satellites and micro- electro 
mechanical systems technology.112

Already there are a number of present and also future small satellite pro-
grams in development across Japan. Table 6.2 sets out our best estimates about 
the key players, small satellites, and their main missions as of August 2009. As 
the table makes clear, the research and work on smaller satellite technologies 
began in the 1990s and are now spreading out from the government and big 
corporations to include a number of universities and laboratories. Using the 
table, we briefl y outline some of the more salient features below as they show 
the continuing importance of universities in the pro cess of satellite design, in-
novation, and evolution. We then provide an examination of government and 
corporate activity on this front.

Chronologically Japan’s fi rst university- built microsatellite was the  Whale 
Ecol ogy Observation Satellite System (WEOS), developed by Chiba Institute of 
Technology. However, the actual CubeSats (basically, nanosatellites mea sur-
ing 10 centimeters on each side with a weight of 1 kilogram)  were developed by 
the Tokyo Institute of Technology and the University of Tokyo, beginning 
with launches of CubeSat Cute- 1 and CubeSat XI- IV, respectively, in 2003. 
Since then, these two institutions have continued to be involved in launching 
successor CubeSats, as indicated in Table 6.2. They are no longer the only 
players, however. Other CubeSat projects that are being carried out include 
those by Hokkaido Institute of Technology, Nihon University, Kagawa 
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University, and so on. In all university cases, there is a strong emphasis on 
nurturing and training the next generation of engineers and satellite builders. 
Nihon University, for example, started a nanosatellite (CubeSat) project as part 
of student education around 2001, which led to the development of SEEDS 
(Space Engineering EDucation Satellite) and its more fortunate descendant 
SEEDS- II.

As the headquarters for UNISEC, the University of Tokyo is pivotal in this 
new R&D direction. Since launching PRISM, it has focused on the METI- 
funded Panel Extension Satellite (PETSAT). It seeks to block- build compo-
nents of the satellite that can then come together in various combinations for 
on- demand customized satellite missions. The PETSAT project is also collab-
orating with a consortium of small companies in Osaka called the Space- 
Oriented Higashioka Leading Association (SOHLA), itself working in conjunc-
tion with Osaka University, to build a series of spin- stabilized microsatellites 
with multipurpose panels to follow from SOHLA- 1. There are also ambitious 
eff orts toward developing systems that can perform modular  autonomous 
operations in space with robotic technology. One line of research at the Re-
search Center for Advanced Science and Technology (RCAST) at the Univer-
sity of Tokyo is working on robot- friendly modularized satellites that could 
perform a number of in- orbit operations, including satellite capture with an 
autonomous robotic maintenance vehicle. It is also working on a project called 
CellSat (Cellular Satellite), which may lead to the development of technologies 
to enable functionally segmented cells of a satellite, allowing it to reconfi gure 
itself if necessary. This work has also spun off  into a laboratory with the Robot 
Oriented Space Evolution Technology Task Force  (ROSETTA), focusing more 
closely on intelligent space robotic functions for  a range of on- orbit autono-
mous operations. The Laboratory for Space Systems (LSS) at the Tokyo Institute 
of Technology is also advancing novel and modular space robotic systems, 
such as the Reconfi gurable Brachiating Robot (RBR) system to be tested on 
JEM/Kibō and on robot satellite cluster systems.113

On the government side, JAXA, as well as other government actors like 
METI, are pushing ahead with a range of programs that are relevant  here.114 
One of the most important overall tasks of satellite development is the con-
struction of standard bus systems (frames). Since 1998, JAXA has been seri-
ously studying small satellite bus technology at its Space Technology Demon-
stration Research Center (STDRC). μ LabSat/Micro LabSat 1 launched in 2002 
demonstrated the operation of a 50- kilogram bus and an onboard computer.115 
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The Innovative Technology Demonstration Satellite (INDEX), renamed Re-
imei, was launched in 2005 and was useful above all in showing that satellite 
development cost and time cycles could be changed into high- speed low- cost 
ones in order to test next- generation small  satellite components. The STDRC’s 
goals are to develop standard bus technology for small satellites and one ex-
ample is developing a 50- kilogram class bus capable of inter- satellite commu-
nications, autonomous orbit maneuvering, and rendezvous technology. An-
other example is a standard 100- kilogram class bus, the fi rst example being 
the Small Demonstration Satellite (SDS- 1) launched in early 2009. The empha-
sis is on the low- cost, high- speed construction of highly functional satellites 
that can be used for disaster monitoring (or early warning), weather observa-
tion, and mobile communication.

There are also other projects that highlight the dual- use complexities de-
scribed earlier. ISAS/JAXA, for example, would like to launch the SCOPE (cross 
Scale COupling in the Plasma universE) mission to investigate the Earth’s 
magnetotail.116 The mission would feature formation- fl ying satellites, includ-
ing a mothership and probably four daughterships able to communicate with 
each other up to a maximum distance of 5,000 kilometers. JAXA has also 
reached out to the various skills and knowledge bases emerging from Japan’s 
university- based satellite design eff orts, largely in an eff ort to boost the agen-
cy’s ability to deliver on microsatellite technology. One avenue in which this 
has moved forward is JAXA’s interest in an active space debris removal sys-
tem.117 It is working along with Kyushu University on related international 
experiments, such as microsatellite impact testing with NASA’s Orbital De-
bris Program Offi  ce. JAXA has also promoted the idea of a small spacecraft  
that captures large debris objects in useful orbits and transfers them to dis-
posal orbits. Put simply, the capture/removal system uses electrodynamic 
tethers (EDT), which are essentially long “wires” that unfurl beneath the tar-
get and “drag” them lower and lower until they de- orbit.

Finally, there is also some related corporate activity on the small  satellite 
front that has surfaced publicly.118 MHI, for example, has done work on orbit 
approach rendezvous technology in order to cope with elliptic orbits and with 
formation- fl ying control involving a target and chaser satellite— a sort of su-
per ETS- VII/Kiku-7 experiment. Toshiba’s name has also surfaced prominently 
in connection with the design and development of the μLabSat/Micro LabSat 1. 
Another intriguing program is a conceptual plan called the Micro Satellite 
Launch System (MSLS) that was fi rst put forward in public and then retracted 
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as being a voluntary activity not recognized offi  cially by KHI.119 In any event, 
the idea behind this was that a dedicated small, two- stage, solid- fuel rocket 
satellite launcher (launching a 40- kilogram payload into a 200- kilometer 
orbit) would off er a quick fi x for microsatellite launches and would also in-
volve minimal investment and new technology. What ever the actual state of 
MSLS, or something like it, the fact is that Japan could rapidly design and 
produce a launch- on- demand small satellite booster if needed.

Although the major established rocket and satellite players do not appear 
to be heavily involved at this stage, they are no doubt keenly aware of the small- 
satellite trend, which may well become bigger with backing from the gov-
ernment. This is because rocket makers such as MHI have launched the smaller 
satellites on the H-IIA, and more of such business would be welcomed, espe-
cially if foreign launchers are somehow disqualifi ed from launching. Satellite 
makers, such as Melco and NEC, also have an interest in pursuing such re-
search and it is diffi  cult to imagine, given their long experience, that they 
would not be able to press the talents of the existing cadres of young engineers 
into ser vice. It should also be remembered that the Pencil, which launched Ja-
pan’s rocket program, started out with engineers and visionaries who  were 
just as determined in the early postwar period as those at the forefront of 
small satellite programs in Japa nese universities today. For both rocket and 
satellite makers, all this would make even more profi table sense if, in the cur-
rent environment, the smaller satellites themselves lent themselves more ex-
plicitly to military applications. Thus although corporate players are small at 
this stage, they are not to be taken lightly. One known private fi rm, Sorun 
Corporation, has already launched Kagayaki, which is billed as the fi rst small 
satellite built by private companies.

The above overview barely scratches the range of research being carried 
out in the microsatellite fi eld in Japan. This is  a fi eld which deserves the ut-
most attention in our view, especially because the government has empha-
sized the need for close-knit public-private relations in the interest of securing 
space-related human resources in Article 21 of the Basic Space Law (see Ap-
pendix II here). As this brief account indicates, there are some important re-
search directions in Japan in the next- generation satellite and spacecraft  tech-
nologies. As their proponents have suggested, these smaller satellite projects 
will certainly remain useful for attempting to cut development costs and 
time, testing new technologies and components, and delivering full science 
missions on extremely tiny physical frames. As with programs around the 
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world, they are to be lauded. However, we believe that this trend toward ever 
more sophisticated miniaturization of satellites and spacecraft  can also serve 
military purposes. As discussed in Chapter 5, the very same technologies that 
can reenter, fl y apart, dock, communicate, de- orbit others, and so on can also 
be deployed to work as ASAT weapons that can take out enemy satellite and 
spacecraft . Although the bud get, schedule, and on- orbit demonstrations of 
these new systems remains to be seen, this new research needs to be borne in 
mind when evaluating Japa nese military space capabilities in the future.

Unmanned Aerial Vehicles (UAVs)

A fi nal area that deserves monitoring is UAVs that may go on to be even more 
integrated with spaceborne surveillance assets in the future given, for exam-
ple, their dependence on GPS to aid navigation. Although UAVs have been 
around since World War I, they really began to draw attention aft er their 
battle use in Operation Desert Storm in 1991 and  were further legitimated 
 aft er 9/11.120 UAVs essentially make airborne surveillance possible, and have 
gained ground around the world as intelligence, surveillance, and reconnais-
sance (ISR) systems. UAVs have begun to make a big dent in many Asia- 
Pacifi c countries concerned with monitoring archipelagos, long coastlines, 
and sea lanes. For Japan, these high- altitude reconnaissance platforms, usu-
ally equipped with infrared, electronic surveillance, and maritime radar sen-
sors (such as Northrop Grumman’s Global Hawk), could identify intruding 
ships, spot cruise missile launches, track small spy ships, and even monitor 
missile launches. From there, some research concepts by Raytheon suggest 
that long- endurance UAVs (roughly the size of General Atomic Aeronautical 
Systems’ Predator B) could carry adequate missiles and fl y high enough to 
set up launch- area denial spheres over enemy missiles while orbiting in inter-
national waters over, say, the Sea of Japan. In all, the popularity of UAVs has 
risen rapidly, and U.S. companies hold about 60 percent of the market in an 
industry whose sum total is expected to be worth about $16 billion through 
2015.

Japan has also expressed an interest in the development of a domestic 
UAV.121 With some modifi cations (such as “sense and avoid” capability to re-
duce the risk of collisions in national or civilian airspace with airplanes), 
UAVs may also certainly make a mark in a range of commercial or civilian 
markets, with varying degrees of government involvement. These markets 
include, for example, the observation of disaster zones and dangerous areas, 
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border patrol missions, protection of civil airports, search- and- rescue mis-
sions, crop spraying, and so on.

But the military angle is all important, as some developments make clear. 
One ample demonstration comes in the Yamaha Motor Company debacle 
from 2006 onward.122 Yamaha develops unmanned he li cop ters, such as the 
RMAX he li cop ter with autonomous fl ight capability, for disaster- area obser-
vation and surveillance, as well as agricultural crop spraying. In 2005 Yamaha 
helped METI actually craft  stricter export controls on unmanned he li cop ters; 
however, in a stunning revelation in 2006, Yamaha was discovered to have il-
legally exported remote- controlled he li cop ters to Chinese companies (Poly 
Technologies, Beijing BE Technology) under the direct supervision of or con-
nections with the Chinese Army. According to Yamaha, the he li cop ters  were 
to be used for spraying pesticides, but according to the Japa nese government, 
they could also be diverted for military uses such as spraying hazardous 
chemical or biological agents. Because an unlicensed export of sensitive items 
constituted a violation of the Foreign Exchange and Foreign Trade Law, 
Yamaha was barred from exporting its remote- controlled he li cop ters and re-
lated components for nine months from 18 May 2007 and was further subject to 
heft y fi nes in summary courts in Iwata, Shizuoka Prefecture, where it is based.

Another pertinent example is that UAVs continue to draw the attention of 
the Japa nese defense establishment and may well go on to become a sizable 
element in integrated airborne- and spaceborne ISR for Japan.123 The Japan 
Air Self- Defense Force (JASDF) has expressed interest in using UAVs to col-
lect tactical information about the size and capabilities of the enemy and to 
conduct battle damage assessments largely with a view to operations focused 
on the air defense of Japan. Although it is not looking to use weapon- carrying 
UAVs for attack operations at this stage, the acquisition of that capability on 
its own, irrespective of costs, cannot be ruled out in the future. MOD has been 
seeking to build a long- endurance and high- fl ying surveillance drone, 
equipped with an AIRBOSS infrared camera which would be used to detect 
rocket plumes in missile launches and also provide extended surveillance of 
regional neighbors such as North Korean and China.124 As in the case of other 
space technologies, the U.S. has been initially opposed to the project as, in its 
view, Japa nese requirements could be met with U.S. systems. But as also in 
those other cases, with the lead industrial player in the drone’s development 
likely to be MHI (which was awarded a contract in 2007 to study the concept), 
Japan is likely to pursue its development.
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CONCLUDING ASSESSMENT

Drawing on its existing technological base of rockets and satellites, Japan is 
engaged in a wide range of research and development that is designed to keep 
it abreast of next- generation technologies in space. On the rocket side, Japan 
has moved conceptually well beyond the present heavy- launcher H-IIA, onto 
the ambitious solid- fuel ASR/Epsilon. The latter rocket seeks to increase speed 
of access to space and also to revolutionize launch infrastructures; it may, 
therefore, be of ser vice in a military context. Component technologies, as well 
as the integrated infrastructure, of Japan’s rocket program in aid of further 
military goals are also being aided by Japan’s continuing deployment of the 
BMD system in cooperation with the United States. Additionally, there has 
been a long- standing hope for a Japa nese space plane in the future. On this 
front, Japan is continuing research on RLVs, as well as scramjet engines, as 
part of the eff ort of staying abreast of new propulsion technologies and the 
ultimate goal of achieving hypersonic fl ight capabilities.

On the satellites and spacecraft  side, Japan continues to seek improve-
ments in its IGS or spy satellites, which is to be expected given that they have 
already been deployed. Through ASNARO/Sasuke, it is seeking to move to-
ward an additional new set of surveillance satellites. In line with improving its 
BMD- related infrastructure, Japan is also taking steps to move toward satellites 
that will allow for an early warning system of its own rather than being depen-
dent on the United States. In the interest of improving and upgrading its ISR 
system, Japan is taking signifi cant steps in new directions as well. The coun-
try now has a legal setup that shows its determination to have the QZSS/Mich-
ibiki, which is its version of a regional GPS or Galileo system and which can 
serve also as a counterpoint to China’s Compass system in the region. At pres-
ent, a number of university-, corporate-, and government- based research pro-
grams under way on ever more sophisticated, miniaturized, and autono-
mously operational satellites and spacecraft  systems also showcase the way 
civilian technologies can potentially be transposed in the ser vice of milita-
rized space assets.

As we stated at the outset, these largely unknown research eff orts and 
programs in Japan may not come to fruition or may even evolve diff erently 
than expected. However, some of their aspects deserve attention in line with 
our market- to- military thesis, particularly in the post- Basic Space Law era. 
As some have correctly noted, for example, it is not clear what the potential 
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overseas or domestic market is for small satellites; rather, as with most coun-
tries, Japan is more likely to use its small satellites for reconnaissance or 
other military purposes.125 In addition, from a commercial point of view, 
small satellites of all stripes are less attractive to industry as they produce 
fewer profi ts than big ones. Although things may certainly change, much the 
same argument can be applied to Japan’s ambitions for the next generation of 
rocket launchers, which do not presently stand a chance in global commer-
cial markets given the trends. Indeed, with respect to the ASR/Epsilon, the 
commercial rhetoric has not really come to the fore as it has done for almost 
all other SLVs in Japan. Put simply, then, the survival, viability, and sheer 
profi tability of some of Japan’s emerging satellite and rocket technologies may 
well depend on securing a military angle.
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in this book we concentrated on Japan’s capabilities in the space 
industry— the one strategic sector that now underpins civil, commercial, sci-
entifi c, and security concerns for all great powers. As we detail, there has been 
an incremental but solid shift  from the market- to- the- military in Japan’s space 
policy overall. Practically, this means that Japan’s militarization— meaning, in 
this book, the use of space for military purposes to support, enable, or conduct 
defensive, and, potentially, even off ensive actions, to protect the homeland— 
has already become reality.

We wrote this book primarily to document specifi c developments in Japa-
nese space assets spread across a range of public and especially private actors 
who have been critical players in Japan’s space saga: rockets and satellites and, 
through them, a set of emerging related technologies. Through these players, 
Japan has acquired capabilities within its civil space program in plain sight of 
the public, component by painstaking component, and, until very recently, 
with a stated focus on each capability’s technological level, scientifi c utility, and 
commercial potential. But as experts point out, space technology is inherently 
dual- use, with an estimated 95 percent of all space technologies having both 
civil and military applications.1 A leading space expert puts it in pragmatic 
terms:

Rockets, launchers, and missiles for military use rely on the same basic pa ra-
m e ters as space fl ight for success. If a country can build a missile, it clearly has 
the technical knowledge to build a launch vehicle. The primary technical dif-
ferences between the two are trajectory, payload, and guidance systems; the 
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primary diff erence overall is intent of use. Images taken by remote- sensing 
satellites can be used to maximize crop rotations for increased yield or to tar-
get weapons. Navigation satellites, such as those in the GPS, keep civilian air-
liners properly spaced and on course as well as guide munitions with preci-
sion accuracy. Other technologies are more diffi  cult to identify as potentially 
dual use. . . .  Component parts are perhaps even more problematic than large 
pieces of hardware in determining intent. Military and commercial space sys-
tems share components for electronics and computers, optics, propulsion, and 
sensors.2

What we seek to show is that this duality has always been as true for Japan 
as elsewhere— despite the long- standing government emphasis on com-
merce and science in the space program, despite little public acknowledge-
ment of the reality of militarized space assets across the postwar period, 
and, most important of all, despite the country’s pacifi st constitution and 
offi  cial orientation under the peaceful purposes resolution from 1969. Thus 
a singular problem- focused issue drove our book: How, when, and why did 
things come to the overall shift  from the market- to- the- military in Japan’s 
space policy?

There are of course long- standing debates about Japan’s militarization, 
namely controversies about realism and constructivism, as well as the legal 
furor over constitutional change. We, however, focused on process- tracing 
the space- related activities of the Japa nese public and, where possible, private 
players. The sum total of their actions over the past several de cades suggests 
that we also need to pay attention to the highly important role of concrete 
corporate interests. As stated at the beginning in Chapter 1, we did not set out 
to provide any kind of robust theoretical tests, or to make any kind of sweep-
ing proclamations about international relations theory or legal change or even 
interest- based approaches that are more common to po liti cal economy stud-
ies. Rather, we aimed to use our specialist evidence to briefl y assess the inter-
play of such approaches to the market- to- military trend in Japan’s space tech-
nology and policy. Overall, we fi nd that the key ideational, institutional, and 
legal approaches provide a very rich tapestry for the interest- based narrative 
in this book. Before getting to a discussion of the principal focus, fi ndings, 
and implications of our study, which forms the bulk of this chapter, we briefl y 
set out some of our key assessments with respect to the theoretical and consti-
tutional debates in light of the fi ndings.
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To the extent that realists, whether of the defensive or off ensive stripe, are 
correct in suggesting that structural changes will elicit more aggressive secu-
rity policies, we fi nd that in many ways Japan’s market- to- military conversion 
in the space industry has been facilitated by the rising insecurities across bor-
ders, both globally (such as in the U.S.- led war on terror) and regionally (such 
as the fact of nuclear- armed North Korea and a rising China). But as many 
have already observed, we too assert that it is diffi  cult to predict responses to 
any structural shift s in the distribution of capabilities (or, for that matter, 
threats) without an understanding of the domestic ideas, institutions, and es-
pecially interests that make such responses possible. This realist emphasis on 
external uncertainties chimes, as we indicated, very nicely with the interests 
of Japan’s corporations, who have an eye on their economic livelihood in the 
future both within Japan and abroad. Successfully exploiting the dual- use 
ambiguities inherent in space technologies in a volatile security environment, 
these are some of the very agents who have been central in facilitating an 
actual shift  toward more realist- like stances and norms in national space pol-
icy. Their actions are consistent with claims that realist pragmatism has his-
torically informed Japan’s foreign policy apparatus.3

Second, to the extent that constructivist arguments, based on the culture 
of antimilitarism have relevance for the market- to- military trend, we also fi nd 
that in many ways the legal and institutional elements that make up Japan’s 
postwar pacifi st strictures, particularly the peaceful purposes resolution,  were 
key in framing policy debates about the uses of space.4 But as space technologies 
progressed, Japan also successively either worked around them or did away 
with them. Practically put, even with the peaceful purposes resolution in place, 
there have already been signifi cant breeches in Japan’s postwar security iden-
tify of domestic antimilitarism, some of them with par tic u lar resonance in 
Japan’s space- based capabilities as we go on to discuss below.5 There is the 
Ministry of Defense (MOD) that, like all bureaucratic entities, will continue to 
expand in infl uence and may well acquire signifi cant control over space assets 
in the future; there is the development of an indigenous solid- fuel ballistic 
missile capability coupled with the potential for nuclear warheads; there are 
the BMD system technologies, the most promising potential of which lies in 
technologies targeting incoming ballistic missiles in the boost phase on foreign 
territory and even potentially other spacecraft ; there are rapidly improving 
reconnaissance satellites and signifi cant counterspace technologies; and there 
have already been SDF boots on foreign soil. Until recently, especially for the 
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space fi eld, these  were scattered dots that did not really seem to cohere into an 
explicit  whole. But, as we will discuss below, the new Basic Space Law changes 
that. In the pro cess of legally redefi ning the peaceful purposes resolution for 
Japan’s space activities, it not only augurs an alternate future for Japan’s space 
technologies but potentially also for the country’s security identity.

Third, with respect to the dimension of constitutional revision, particu-
larly Article 9, we fi nd that it has never seriously hindered Japan’s quest for 
security.6 It has been less important for what it says than for what it has been 
stretched to mean. Because the sincere renunciation of war and forces had to 
confront the practicalities of homeland defense from the start, Article 9 has 
turned out to be the fount of contortions that strain legal credulity on almost 
every front.7 This is evident in a number of ways:8 For example, the existence 
of the Japan Self- Defense Force (JSDF)— whose “war potential” and functions 
have continued to expand since their formation by law in 1954 in the wake of 
the Korean War— cannot really be reconciled with the text or spirit of the Ar-
ticle as successive tortuous interpretations by the CLB in 1952 and 1954 show 
only too well.9 Additionally, the aversion to collective self- defense—to which 
the government has the right (under Article 51 of the United Nations Charter) 
but still not the right to exercise (under Article 9) according to a 1981 interpre-
tation by the CLB— does not square well with the existing military realities in 
which Japa nese troops are already engaged.10 Although debate will continue 
about whether such moves on the part of the JSDF will lead to full- blown mili-
tary operations abroad all the time, they are even more instructive about the 
limitations of existing legal interpretations.11

While constitutional mandates have been brought to bear on such debates, 
more on point for the purposes of this book is Japan’s peaceful purposes reso-
lution in terms of the use of outer space. As we saw in Chapter 2, since 1969 it 
was interpreted as being strictly “nonmilitary” in Japan, well beyond its more 
common international interpretation of merely “nonaggressive” in terms of 
the 1967 Outer Space Treaty. Even the use of satellite imagery by the JSDF was 
controversial, and required legal legitimization as Japan moved from acquiring 
foreign satellite imagery to using the country’s own commercial satellite tran-
sponders, and onto actually launching its own spy satellites. From a long- term 
legal perspective, the constitutional interpretations are going to be increasingly 
under the spotlight with the new Basic Space Law, which is billed as being in 
the name of the peace constitution but which now overturns this long- standing 
Japa nese interpretation, as we discuss more fully later in this chapter.
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Rather than focusing, as others have already done, on theoretical para-
digms or constitutional interpretations that help frame our work, we set our 
sight on specifi c industry actors— such as MHI, Melco, and IHI: What they 
wanted, what kind of space technologies they produced, what those technolo-
gies mean for Japan’s shift  from the market-to-the military, and how also the 
legal and institutional structure began to change in line with their demands. 
These actors, aft er all, have the most to gain or lose eco nom ical ly in making 
the shift  from the market to the military a reality in the space sector. What we 
can also say is that the lobbying by such actors, and the space technologies 
they are capable of producing, has found a visibly conducive environment as 
the need for military defense becomes more visible amid a host of much high-
lighted security concerns for Japan, especially within the region.12 These in-
clude, for example, the 1998 Taepodong trigger, the growing competition posed 
by China, the chance of a confl ict over Taiwan, the competition for undersea 
gas and other natural resources, and the presence of unresolved territorial is-
sues. Such concerns have all tacitly combined to legitimize boosting Japan’s 
military capability in the eyes not just of the policy elites but also of increasing 
segments of the general public.

More critically, such concerns have served as near- perfect fodder for Ja-
pan’s extremely powerful stakeholders, the defense companies that also dou-
ble over as the key makers of space technologies. They have long been vexed, 
for example, that without the military to absorb costs, Japan’s civilian SLVs 
are too costly to win international launch contracts.13 They have also long 
been irritated at the inability to militarize Japan’s satellite and thus reconnais-
sance capabilities. By this we do not mean that Japan’s defense- related compa-
nies acted with any kind of cohesive unity in developing space technologies, 
or that they operated under some grand design. If anything, there has been 
severe competition among them and technological acquisition was hardly 
ever on an onward and upward trajectory. Our point from a po liti cal economy 
perspective is far more basic: Like all other concentrated interests, their eco-
nomic motives are understandably straightforward; and at this stage in the 
Japa nese government’s known threat perceptions and assessments their in-
terests and capabilities in the space sector have also fortuitously become inter-
twined with being in defense of Japan.

With this as a background, the remainder of the chapter turns more spe-
cifi cally to the central focus of this study in two parts. The fi rst part turns more 
specifi cally to the fi ndings in this study, underscoring the market- to- military 
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trend in Japan’s space saga that refl ects the role of Japan’s defense- related 
corporations and the resurrection of their specifi c economic interests amid 
newer geopo liti cal uncertainties. It summarizes the evidence across Japan’s 
space- related technologies, and also briefl y examines the relevance of nuclear 
realities. The second part ends with some broader policy concerns that speak 
to Japan’s future security directions: the impact of the new Basic Space Law on 
the future of Japan’s military space agenda, the issue of whether alternating 
political parties, such as the newly- elected DPJ, will stay the market- to- military 
course, and the trends in Japan’s relations with other space powers such as the 
United States and China.

JAPAN’S SPACE- BASED CAPABILITIES IN CONTEXT

Throughout, we have concentrated primarily on understanding how and why 
Japan is increasing its military capabilities in the space sector. To summarize 
the principal fi ndings we focus, fi rst, on the conceptual shift  in favor of space- 
based assets in Japan and Japa nese space- based capabilities as discussed in the 
book. We then turn, second, to the technologies themselves, focusing on space 
launch vehicles as well as satellites and spacecraft s. Although we maintain that, 
if things stay the course, Japan’s space- related technologies will make it an even 
more important military space power in the medium- term, we make no over-
blown claims about the power of space assets alone to transform Japan’s na-
tional security. We need to contextualize those space realities, both by looking 
back at Japan’s conventional forces and by looking forward to its nuclear capa-
bilities. The evidence does suggest that, in de pen dent of the United States, 
 Japan has already taken signifi cant steps in terms of the dimensions of the 
military use of space identifi ed by the United States Joint Chiefs of Staff  as well 
as the United States Air Force Space Command (AFSPC) at the start of the 
book— namely, space support, space force enhancement, space control, and space 
force application. More importantly, Japan is also continuing to keep pace with 
cutting- edge technologies across all of those dimensions.

THE SHIFT FROM THE MARKET- TO- THE- MILITARY 

IN SPACE POLICY

Japa nese thinking about the unique capabilities of space systems, over and 
above non- space ones, has moved in tandem with concrete shift s in related 
assessments by U.S. defense planners.14 There is little question that the highest 
po liti cal levels in the United States have responded to the need for enhancing 
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military space prowess as articulated by a national security space community— 
remote sensing from space, intelligence collection in Earth orbit, robust 
bandwidth- on- demand telecommunications, and (graphic real- time) infor-
mation dissemination infrastructures that directly aid war fi ghters. In 2005, 
the president of the United States authorized a new national policy, one that 
underscored the importance of U.S. space transportation programs and as-
sured access to space for guarding national security and homeland security, as 
well as a range of civil, scientifi c, and economic interests. All of these facets, as 
public and private actors realized,  were increasingly dependent on both U.S. 
government and commercial space assets.

The United States was the biggest user of these assets; it also stood to be 
the biggest loser if they  were targeted and destroyed. The spreading recognition 
of this dependence was critical, particularly in the aft ermath of Operations 
Desert Storm and Iraqi Freedom, and has suff used the U.S. space policy with 
the core idea of Operationally Responsive Space (ORS).15 Simply put, ORS 
emphasizes the importance of having the capability to promptly, accurately, 
and decisively position, operate, and, if necessary, protect national military 
space assets. The core consensus within Japan regarding Space on Demand 
(SOD) has come thus to emphatically echo the U.S. idea of ORS.16 All this 
helped to focus attention on the critical and growing importance of integrated 
space assets (satellite systems, which are themselves dependent on space launch 
capability) for safeguarding a wide range of military and intelligence operations 
around the world: communications, intelligence, surveillance, reconnais-
sance, early warning, situational awareness, precision targeting, navigation 
and timing, and meteorology/oceanography.

For Japa nese defense planners, this evolutionary view about the impor-
tance of space assets to national security took on additional policy hues given 
the range of concerns in Japan’s external environment: a rising China with 
nuclear capabilities and moves to increase its prowess in space; a nuclear 
North Korea with a history of lobbing missiles around Japan; foreign air and 
naval movements around, especially, the Senkaku Islands; and a continuing 
U.S.- led war on terror with unpredictable blowbacks taking place, not just in 
the Middle East but across the globe in South Asia, Africa, and Southeast 
Asia, and even possibly on U.S. bases in Japan. Thus, from Japan’s perspective, 
when North Korea conducts nuclear tests or launches multi- stage missiles, or 
China rattles its own missiles or anti- satellite (ASAT) weapons, a space- based 
response becomes a necessity. Whether or not legally or po liti cally defensible, 
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the reality is that Japan’s burgeoning space- based assets— such as satellites for 
the purposes of more accurate information behind diplomacy, or even off ensive 
missiles standing in the background for the purposes of coercive diplomacy— 
are the fundamental infrastructure that now gird potentially in de pen dent mili-
tary operations in defense of the homeland.

The above two changes— namely, the conceptual shift s in recognizing the 
importance of space assets to military theaters more generally, and external 
instability in both the international and regional security environment for 
Japan more specifi cally— also resonated with the concrete concerns of a spe-
cifi c set of actors: Japan’s defense- related corporations who remain key drivers 
and benefi ciaries of the market- to- military trend in Japan’s space policy. The 
fact is that these shift s have taken place as they continue to face diffi  cult pros-
pects for commercial profi ts. They are also faced with the fact that military 
space will be a signifi cant profi t area going forward and that their investments 
in space technologies will likely wither in a crowded commercial market. The 
advancement of Japan’s space technologies would be nowhere without the in-
terest and technical capabilities of these private actors. Without their eye on 
the space- related defense market, we might very well not be looking at the 
increasingly defense- bound nature of Japan’s space production.

Who are these actors? As this book has detailed, there have been a number 
of key private players on both the rocket and satellite side, the twin pillars of 
Japan’s space program. Chief among them are those from the Mitsubishi group— 
specifi cally, Mitsubishi Heavy Industries (MHI) on the rocket side, and Melco 
for satellites— who aft er considerable twists and turns and intense competi-
tive pressures with their Japa nese rivals in the postwar period have emerged 
to dominate Japan’s space program at present. They may not always dominate, 
if for no other reason than that the Japa nese government would be more se-
cure with a diversifi ed set of suppliers. These are likely to include other estab-
lished players, such as Ishikawajima- Harima Industries (IHI, now known as 
IHI Corporation) and Nec Corporation/ NT Space, whose economic fortunes, 
incidentally, appear to be rising once again under the new military paradigm 
in space with new sets of rockets and satellites.

Through various production strategies, defense contractors remain piv-
otal to the ongoing saga of Japan’s space- related militarization. Indeed, we 
would maintain their concern with their own economic dire straits could not 
have come at a more fortuitous moment in postwar history in which Japan’s 
po liti cal parties— whether historically dovish or hawkish in their orientation— 
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have more or less yielded to the exigencies of the external security environ-
ment. Even more fortuitous, external structural shift s and internal genera-
tional changes have no doubt further contributed to dampening antagonism 
toward incremental institutional, legal, and especially technical changes that 
have taken Japan further down the path to militarized space technologies. 
Happily for Japan’s space- related corporations, this then is the environment 
in which they now operate.

On the surface, Japan has not sought a full- spectrum in de pen dent mili-
tary space capability. But, thanks to the concerted eff orts of key industry ac-
tors over the postwar period, who went through twists and turns, as well as 
failures and setbacks, a basic modern infrastructure is already in place spear-
headed by Japan’s largely in de pen dent and civilian space program. To place 
Japan’s space assets in comparative perspective, in Table 7.1 we compare its 
civilian SLVs and spacecraft  to the known military-related ones of the other 
major powers. In doing so we are not in any way suggesting that Japa nese 
dual-use assets are in the same military category as those of the other coun-
tries. Our point is, rather, that they share the same underlying technologies, 
which can be transposed to serve military ends. As the table suggests, Japan 
has an impressive arsenal of technologies developed and in development 
in the space industry. Keeping these comparisons in mind, below we also 
briefl y summarize the more specifi c evidence for space launch vehicles and 
spacecraft .

Space Launch Vehicles (SLVs)

With respect to SLV technology, Japan’s program did not start from scratch in 
the early 1950s. The program, which actually originated during World War II, 
was bolstered by the acquisition of German technology. In the postwar period, 
Japan has come a very long way from its humble origins with the Pencil. Al-
though the Japa nese media is fond of excoriating Japan’s record of failures, the 
reality is that Japan has a superb record of success in launch vehicle develop-
ment, and its learning curve has been rapid. The Pencil eff ort was driven by 
engineers related to the war time military programs. From that point on the 
country moved determinedly in search of in de pen dent SLV capability on both 
the solid- and liquid- fuel fronts. Despite setbacks, technological progress 
 continued on both fronts, and the varied problems  were rightly attributed 
more to quality and control issues than to the functioning of specifi c rocket 
technologies.17
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The rubric behind Japan’s SLV development was fi rst “catch- up,” then 
conversion  from the laboratory to the market,  and later if not the market 
then the military, In this book, we focused on understanding less the market, 
which never really emerged as far as Japan was concerned, and more the 
military side of aff airs, which is playing an ever more important role. As ex-
plained in detail, SLVs and ballistic missiles share the same underlying tech-
nologies. However, we did not focus as much on whether Japan has acquired 
a ballistic missile force structure, which remains a matter of po liti cal will. 
Rather, we concentrated on assessing the acquisition of component technolo-
gies that are considered to be critical in the manufacture, launch, and, from 
there, possibly construction of a force structure of ballistic missiles— 
specifi cally, propulsion systems, structures, staging ability or large boosters, 
sophisticated guidance and control systems, reentry vehicles, and fl ight op-
eration skills, as well as the technical and institutional infrastructure neces-
sary for integration.18

Not only have each of these elements matured in Japan’s case, but their 
historical progression leaves little doubt that Japan has the technical experi-
ence and capability for assembling sophisticated state- of- the- art interconti-
nental ballistic missiles (ICBMs). On the solid- fuel side, which is of more rel-
evance to modern ballistic missile arsenals, the Baby, Kappa, Lambda, and, 
especially, upgrades in the M series allowed Japan to acquire and integrate 
technologies to such an expert level that they  were immediately noted for bal-
listic missile conversion. The M-3SII was marked as a sophisticated Interme-
diate Range Ballistic Missile (IRBM) by the Americans; the M-V, famous as 
one of the world’s best multi-stage solid rockets, was marked as an ICBM. On 
the liquid- fuel side, based on limited technology transfers from the United 
States, there was the progression from the N rockets to the increasingly and 
then wholly indigenous H series. The continued evolution of the latter series 
in par tic u lar also garnered world, and especially U.S. attention, not so much 
for ballistic missile conversion as for the sophistication of its technologies and 
total systems integration skills. The combination of solid- fuel and liquid- fuel 
technologies that came together in the ser vice of the short- lived J-I was also 
noted widely; the J-I itself was marked for potential ICBM conversion by the 
United States.

With this as a background, it is important to remember that Japan’s rocket 
technology, whether in part or in  whole, has not reached some plateau. So 
advanced is Japan’s rocket technology that it seems a relatively trivial exercise 
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now to convert the SRB- AII technology of the H-II series for an ORS- capable, 
quick- launch Advanced Solid Rocket (ASR/Epsilon). Air launch LVs are also 
being planned. Apart from the highly visible rockets, there are discrete ele-
ments that deserve greater attention. These range from reentry vehicle ex-
periments (vital to technologies for functioning ballistic missile warheads) to 
the direct- ascent interceptors in a sophisticated BMD system (vital to getting 
technologies at the cutting- edge of a highly controversial military application 
that can double over as ASAT weapons). All in all, we believe that irrespective 
of commercial prospects Japan’s long trajectory of SLV development shows 
that the country will continue to secure in de pen dent access to space through 
the eff orts of private makers of space technology.

By extension of the underlying SLV technology, there is little question 
that Japan has ballistic missile capability. But as is widely recognized, any 
kind of ballistic missile capability needs also to be assessed in the context of 
warhead capability. As we studiously avoided this issue earlier, we now turn 
to an assessment below focusing only on Japan’s nuclear one. As in our dis-
cussion of SLVs, we are not assessing whether Japan has any par tic u lar 
 warhead; rather below we are only assessing Japan’s capabilities with respect 
to building them.

Nuclear Assessment for Ballistic Missile Capability

Japan is of course a non- nuclear weapons state.19 In addition, its principled 
commitment to non- nuclearization, as well as nuclear disarmament and non- 
proliferation around the world, is not in doubt.20 In fact, it is specifi cally evi-
dent in a set of formal and informal instruments.21 However, on closer 
examination, nuclear politics is also where an application of Japan’s strategic 
hedging may well be most brilliantly on display.22 Nuclear weapons have in 
fact been an integral part of the discourse over Japa nese security in the post-
war period. They  were declared to be constitutionally acceptable as early as 
1957 in line with the interpretive emphasis by the Cabinet Legislation Bureau 
(CLB) on a minimum level of military potential required to exercise self- 
defense. Since then po liti cal leaders have raised the possibility of Japan having 
the industrial and scientifi c capability for developing nuclear weapons, stirring 
much controversy, and government feasibility assessments have also made their 
way to the public.23

According to most accounts, the most formidable technical, industrial, 
and fi nancial obstacle for countries interested in building nuclear weapons is 
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also the fi rst step— the acquisition of fi ssile material in suffi  cient quantity.24 
Given the presence of fi ssile materials in civil nuclear power programs for 
stable sources of energy, Japan’s nuclear power industry has consequently 
come under intense public scrutiny.25 Some estimates of plutonium put it at 
145,000 kilograms by 2020 (and perhaps more, as Japan admitted in January 
2003 to have “lost” at least 280 kilograms over the past de cade or so from 
repro cessing plants right under the watchful eye of the International Atomic 
Energy Agency [IAEA]).26 In addition, Japan has also made moves to amass 
supergrade plutonium through fast- breeder reactors, which actually produce 
more plutonium than they consume.27 Other developments, such as the new 
Rokkasho- mura repro cessing plant in Aomori prefecture, as well as contro-
versial plutonium disposal methods such as fabrication into mixed- oxide 
(MOX) fuels in commercial reactors, only continue to add to the existing 
stockpiles.28

All this too has generated much controversy.29 As the IAEA was alerted 
in early 2006, the fear is that if things stay the course and no more concrete 
plans emerge to consume the offi  cial 43 tons of plutonium Japan already has, 
then Japa nese surplus plutonium may be about 78 tons by 2012— a fi gure 
comparatively more in line with the U.S. military inventory of 99.5 tons of 
separated plutonium and the UK military and civilian inventory of 77.8 
tons.30 What ever the accuracy of the estimates of the stockpiles, to achieve 
an explosive yield of just 1 kiloton, Japan would need a mere 1 to 3 kilograms 
of weapons- grade plutonium and between 2 and 7 kilograms of highly en-
riched uranium, depending on the technological sophistication (low, me-
dium, high) of the design.31 Thus the Japa nese government’s peaceful nuclear 
energy drive over the postwar period has allowed it to amass the potential for 
(at least) a few hundred 1- kiloton- yield nuclear bombs, should it choose to 
make them.

The other key point  here is that the arguments oft en made about reactor- 
grade plutonium being unsuitable for nuclear weapons are no longer credible. 
As early as 1962, the United States conducted a nuclear test using reactor- 
grade plutonium that successfully resulted in a nuclear yield (a fact not declas-
sifi ed until 1994), and by 1967 it admitted that reactor- grade plutonium could 
be successfully used to make nuclear bombs.32 In 1976, thinking it prudent in 
terms of the goals of nuclear non- proliferation, the U.S. Department of En-
ergy briefed all active nuclear powers of the utility of reactor- grade plutonium 
in the making of nuclear bombs. By 1990, even the IAEA had reversed the 
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agency’s position on reactor- grade plutonium and concluded that virtually all 
isotopes of plutonium, including those that comprise reactor- grade plutonium, 
can be used to construct nuclear weapons. Even if reactor- grade plutonium 
has some uncertainty in explosive yield (and there are said to be advanced 
techniques that make it possible to off set its generally high rate of spontane-
ous fi ssion and thus susceptibility to pre- detonation), some scientists assert 
that it will still produce a destruction radius that is roughly one- third of the 
Hiroshima bomb (Little Boy).33 It should also be kept in mind that Japan is not 
limited to the reactor- grade plutonium route to a nuclear weapons program, 
as there are several plausible options available to obtaining plutonium and 
weapons- grade uranium.34

There is also the issue of Japan’s scientifi c capability to actually produce 
nuclear weapons— an issue that was raised in the United States as early as 
1957.35 Any non- nuclear weapons state with even remote nuclear ambitions 
today is advantaged by the wealth of information on nuclear weapons design 
that has been made public over the past sixty years, information on which it 
can improve.36 No competent power in global politics today can bill itself as 
being innocent of this mass of technical knowledge. The United States is also 
reported to be willing to supply and share some fundamental technology, 
such as refi ning bomb- grade plutonium from breeder reactors.37 Some esti-
mates of Japa nese capabilities to deal with problems related especially to the 
use of reactor- grade plutonium in nuclear weapons are also suggestive. 
Knowledge of Japa nese research in areas such as high- explosive technology, 
inertial fusion, and production and handling of hydrogen isotopes has led to 
assertions that Japa nese scientists may well be able to deal with related prob-
lems on point, specifi cally pre- detonation.38 By around 2000, the technical 
competence of Japa nese scientists was thought to be at the intermediate- to- 
high end of the nuclear weapons capability spectrum. Japan, in short, is 
widely recognized by experts to be capable of constructing nuclear weapons 
in a short time.39 According to government reports, the Japa nese govern-
ment has also come to the same conclusion several times since at least the 
early 1980s.

In light of Japan’s infrastructure, resources, and technologies already in 
place, it is little surprise that leading Japa nese politicians and government 
agencies can fan the reality of links between Japan’s plutonium stockpiles and 
its ability to convert them to nuclear weapons.40 However, we believe there is 
still the highly important matter of the Japa nese public, whose deep senti-
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ments on the nuclear issue should not be under- or overestimated. Japan has a 
long- standing anti- nuclear peace movement, and what ever the sentiments 
regarding its usefulness, its continued presence is evidence of pop u lar senti-
ments against nuclearization.41  Here there are some sobering realities to keep 
in mind. First, the passage of U.S. nuclear armaments and warships from the 
early postwar period has cast some doubt on the three nuclear principles.42 
Second, war and nuclear memories are fading in Japan just as external nuclear 
realities, regional power shift s, and nationalist trends impress themselves 
on the younger generations.43 In addition, the anti- nuclear sentiments of the 
Japa nese public have had the luxury of extended nuclear deterrence under the 
United States; only when it is absent can some stronger conclusions emerge 
about ideational and legal constraints.44 Finally, from our perspective, the in-
cremental developments in the space industry suggest that norms, principles, 
and laws can turn in the face of technological changes and geopo liti cal reali-
ties.45 Such creeping change in the defense arena all around— what was once 
not permissible too soon becomes reality— is surely noteworthy. This is espe-
cially instructive in the nuclear saga because, echoing the developments in the 
space sector, even back in 1969 Japan had stated its resolve to maintain the 
economic and technological potential to manufacture a nuclear device so as 
not to be restrained by others.

Though the Japa nese government has only done so indirectly, the fact is 
that even a virtual or latent nuclear deterrence posture against rivals gives 
Japan leverage in reinforcing its diplomacy.46 As the country’s foreign policy 
elites recognized long ago, the acquisition of such capabilities  is undoubt-
edly the most important insurance Japan can provide in the face of future 
uncertainties in both international and regional politics. From our perspec-
tive, Japan’s nuclear posture is all the more credible precisely because of Ja-
pan’s long experience with rocket and satellite systems as traced in this 
book. In short, it is not fi ction to state that Japan has an in de pen dent and 
indigenous state- of- the- art capability to build solid- fuel ICBMs, acquired 
through its long- standing civil space program, and to arm them with nu-
clear warheads.47

To be clear, of course, we cannot be sure about confi dential elite planning 
for a functional nuclear force structure, any more than a ballistic missile arse-
nal. We cannot also say how and whether Japan’s public will ultimately infl u-
ence the course of Japan’s nuclear or military space politics. But we can say 
with some confi dence that  were Japan to acquire nuclear warheads it certainly 
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also has the capability to deliver them worldwide through its long- standing 
rocket program— elements that, perhaps like the spy satellite saga, may well 
come to the fore and be legitimized in the domestic defense discourse with a 
trigger security event.

Satellite and Spacecraft Technology

With respect to satellite and spacecraft  technology, Japan has also come a very 
long way from the launch of its fi rst test satellite, the Ohsumi. Our case for the 
ever- increasing market- to- military trend in Japan’s space assets has been made 
easier by Japan’s deployment of an actual Information  Gathering Satellites 
(IGS) structure, which today is a major fi xed component of Japan’s space bud-
get overall. A more obvious mea sure of a militarized space program could not 
be found. The Japa nese defense establishment now more gathered and con-
centrated than ever before in postwar history in the shape of the Ministry of 
Defense (MOD), has always had access to foreign commercial satellite imagery 
and U.S. military intelligence, as well as transponders on the country’s own 
commercial satellites. But as the defense establishment, backed by the coun-
try’s formidable defense contractors, has long agitated, none of these has pro-
vided for the type of control and access that comes from having national assets. 
This is true irrespective of whether other ministries and agencies also have 
access to information gathered from such satellites, a feature that itself may 
change.

Although the 1998 Taepodong incident pushed Japan to offi  cially re orient 
the space program toward the full- fl edged acquisition of basic satellite recon-
naissance capability, there is a far more basic reality that needs to be kept 
more fi rmly in mind. The reality is that Japan has always been in the business 
of observing the Earth through its extensive Earth observation (EO) pro-
gram, focusing on environment and meteorology, resources and natural di-
saster surveillance, precision mapping, and more generally land, ocean, and 
coastal topography. The information- gathering aspects of the spy satellites, in 
fact, thus have a clear technological lineage in the country’s long- standing EO 
program. The very remote- sensing technologies that made ever more precise 
observations of land, sea, and air phenomena possible, specifi cally in the Ad-
vanced Land Observing Satellite (ALOS/Daichi),  were transposed into the 
technological makeup of the spy satellites. In our view, it is the underlying 
technology, and more specifi cally its makers, that have been the true drivers 
of the militarization of Japan’s satellite and spacecraft  programs.
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In line also with the RMA’s emphasis on secure satellite- based communi-
cation networks, Japan has taken considerable steps toward the next frontier 
in the form of research and development on laser or optical inter- satellite 
links, which allow for extremely high bandwidth communications that can-
not be jammed. In some ways, by the mid- 1990s, its technology programs— 
such as that involving the Engineering Test Satellite (ETS- VI/Kiku- 6), which 
conducted the world’s fi rst known experiment with lasers to provide two- way 
communication with space— serve to underscore the advanced nature of 
 Japan’s achievements. Similarly, the country’s Optical Inter- orbit Communica-
tions Engineering Test Satellite (OICETS/Kirari) is also the world’s fi rst known 
satellite to achieve bi- directional optical inter- satellite links. The failure (par-
tial or complete) of any one satellite program is less important than the ways 
it allows the country to continue to improve technologies in the ser vice of next- 
generation spacecraft . Evolving from these earlier programs, Japan’s hopes for 
an operational space communication infrastructure is pinned on improving the 
Data Relay Test Satellite (DRTS/Kodama) to far more advanced versions in the 
near future. Japan’s communication satellite infrastructure also has a regional 
focus, specifi cally in the Asia- Pacifi c. This is a region in which Japan’s satellites, 
such as the ETS- VIII/Kiku- 8 as well as Wideband InterNetworking Engineering 
Test and Demonstration Satellite (WINDS/Kizuna), are being confi gured to 
speed up satellite- positioning and communication technologies.

Just as with changes in SLV developments today, Japan’s satellite and space-
craft  paradigm is now shift ing toward smaller satellites. This move was fueled 
by the evolutionary shift  toward smaller and smaller satellites worldwide. In 
Japan, the fi rst phase at the beginning of the 2000s aimed this to train a new 
workforce to take advantage of this technological evolution. The present 
phase a de cade later is now explicitly marked by the Ministry of Economy, 
Trade, and Industry (METI) for national security satellites and by MOD for 
space situational awareness (SSA) and defensive counterspace purposes. In-
deed Japan’s abilities for on- orbit reprogrammability and maneuvering  were 
demonstrated, ahead of the curve worldwide, with ETS- VII/Kiku- 7. Of course, 
Orihime and Hikoboshi  were designed to help give Japan the ability to dock 
the H-II Transfer Vehicle (HTV) at the International Space Station (ISS). But 
within a few years Japa nese scientists  were looking at the Micro OMS Light 
Inspection Vehicle (Micro Lab Sat/Micro- OLIVe) and even the fl edgling Smart-
Sat venture to demonstrate improved capabilities for autonomous proximity 
operations in space.
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The continued militarization of satellite technology in the near future 
looks set, especially given the realities of the new Basic Space Law discussed at 
the end in this chapter— in the IGS, in the Advanced Satellite with New system 
Architecture for Observation (ASNARO/Sasuke), in the Ballistic Missile De-
fense- (BMD) related infrastructure, and now even moves toward early warn-
ing satellites. In the interest of improving and upgrading its Command, Con-
trol, Communications, Computers, Intelligence, Surveillance, Reconnaissance 
(C4ISR) system, Japan is also taking signifi cant steps in new directions. The 
country now has a legal and institutional setup that shows its determination 
to have the Quasi- Zenith Satellite System (QZSS/Michibiki), which is its ver-
sion of a regional Global Positional System (GPS) or Galileo system and which 
can serve as a counterpoint to the expected one by China’s Compass system in 
the region. In addition, a number of university-, corporate-, and government- 
based research programs under way on ever more sophisticated, miniatur-
ized, and autonomously operational satellite and spacecraft  systems also 
showcase how civilian technologies hold the potential to some day be trans-
formed into even more potent space- based ASAT weapons.

In summary, based on the evidence overall across SLV and satellite tech-
nologies, it is helpful to see where Japan stands in term of military dimensions 
of the use of space. We believe the discrete programs for diff erent civil pur-
poses add up to an impressive stock of dual- use technologies when taken as a 
 whole. The presence of these slowly acquired and discrete elements in Japan’s 
space program demands very careful attention; taken together, they stand to 
have a signifi cant impact on the contents and direction of Japan’s space policy 
and, from that basis, the country’s security directions in the near future. Table 
7.2 shows what capabilities Japan has or is developing in each of the key mis-
sion areas identifi ed by the U.S. military. It is instructive in showing the broad 
range of dual- use technologies already held by the country. It is thus, we be-
lieve, not an exaggeration to call Japan a military space power.

LOOKING AHEAD

Our fi ndings on the market- to- military shift  in Japan’s space developments 
speak to broader debates about the directions of Japan’s security policies, and 
also for Japan’s standing in world politics.  Here, then, we also assess the fronts 
we consider important: the impact of the Basic Space Law, the role of alternat-
ing political parties, and relations with other space powers like the United 
States and China.
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Impact of the Basic Space Law

To our minds, the clearest barometer of change in Japan’s space saga is in the 
shape of law, which at long last provides a legal foundation for developments 
in the space industry. The Basic Space Law that was passed by the 169th ses-
sion of the Diet in late May 2008 was approved by the upper and lower  houses 
with great speed and with meager substantive opposition from the DPJ, which 
swept into power just as this book was being fi nalized.48 As our translation in 
Appendix II reveals, although this law seeks to promote space development in 
Japan consistently with international treaties and agreements, as well as the 
pacifi st orientations of the Japa nese constitution, in actuality its specifi c pro-
visions leave little doubt that it also specifi es autonomous space- based capa-
bilities for safety, security, and military purposes. Of par tic u lar interest is 
Article 2 (Peaceful Uses of Outer Space) of the Basic Space Law, which man-
dates that Japa nese space development and utilization shall henceforth follow 
the 1967 Outer Space Treaty, at long last in line with international interpreta-
tions of “peaceful uses” as being nonaggressive rather than nonmilitary.

As a legal provision, Article 2 has practical consequences. At the govern-
mental level, the Japa nese government no longer has to justify its space ventures 
in the name of commercialization or scientifi c exploration, but can actively do 
so in the name of national military security. Japan can also now openly con-
tinue to refi ne its dual- policy technology acquisition in all areas pertinent to 
developing strategic space military abilities, and can move toward their use 
and deployment probably led by MOD and/or METI. At the private corporate 
level, the provision also legalizes space technology developments by private 
corporations that can serve military purposes. The change in the legal orien-
tation was a move notably welcomed at Nippon Keidanren, for example, 
whose players now foresee the dawn of a new Japa nese space era with a frame-
work both facilitating Japan’s space utilization and also integrating policies 
across ministries into a national strategy under strong leadership.49 Overall, if 
the po liti cal will and bud getary fl exibility exists, both government and corpo-
rate players can now expand the scope and contents of Japan’s space technolo-
gies in ways that  were not openly possible before, as long of course as they 
are henceforth presented as nonaggressive like those of the other major space 
players.

Altogether, with the Basic Space Law in place, we could not have hoped for 
a more tangible validation of our market- to- military thesis.50 Japan’s space 
saga has entered an altogether diff erent era. We are now no longer alone in so 
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claiming outright. As other observers also immediately noted, this law is a 
signifi cant departure from the past, which stressed the peaceful purposes 
resolution from 1969 onwards. That resolution— which did not prevent the 
militarization of Japan’s space assets as we suggested through various ways in 
this book, and to which even illustrious players in Japan’s space policy are 
willing to draw attention to once again aft er having suff ered threats of con-
demnation in earlier times— is now more clearly behind us than ever before.51 
Japan does have a genuine, full- fl edged, and impressive space science pro-
gram with an international reputation and it is possible for Japan to play a role 
in commercial space in some ways.52 Through this book, however, we show 
that Japan’s space program can also be viewed from another angle— a more 
military- oriented one— that, until the Basic Space Law came along, was not 
acknowledged offi  cially.

Where, then, is Japan headed? In the space sector, if the present law con-
tinues to exist without controversy and continues to shape space policy, we 
believe that it could move, ever more openly, from the market to the military. 
Of course, this is not guaranteed. By the conditional tense we acknowledge 
only that alternative futures are still possible, though in our assessment, bar-
ring some domestic upset or reversal, those futures are unlikely. As we know 
too well, there have been twists and turns, progress and setbacks in Japan’s 
space ventures— all of which will continue. We cannot say whether Japan’s 
space- related militarization will be successful in warding off  attacks or allow-
ing Japan to defend its interests far from home— if theories and constitutions 
cannot do that, neither can the militarization of space technology alone. But 
we maintain that, given a growing military institutional structure, sliding 
anti- militarist domestic sentiments, and unreliable international structures, 
space technology will take Japan much further in its quest for national defense.

It should also be remembered that what the country has achieved 
incrementally— certainly from space probes to planned lunar expeditions, 
but also from the Pencil to the ASR/Epsilon, and from EO to reconnaissance 
satellites and onto even potential counterspace capabilities— has mostly thus 
far been under a pacifi st constitution and the peaceful purposes resolution. 
As far as Japa nese space policy is concerned under this new law, the market 
may well be saved by the military direction in the foreseeable future. As the 
country’s BMD infrastructure continues to expand and reinforce itself, MOD 
stands to become probably the most important direct customer of space- 
based systems necessary for homeland defense, either purchasing them from 
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contractors or working through what is likely to be a revamped Japan Aero-
space Exploration Agency (JAXA). The institutional infrastructure that al-
lows command, control, and communication to be integrated at home and 
with allies is of course critical too. Some proposals, as yet not made public, 
suggest an in de pen dent military space or ga ni za tion, either as part of MOD 
or related to it, needs to be set up to more eff ectively run national security 
programs. In this sense we believe that a new, and from a historical perspec-
tive, a far more transparent, saga in Japan’s space policy is about to unfold— a 
good thing perhaps for both Japan’s allies and rivals who seek to assess where 
Japan stands in the provision of its own defense.

The Role of Alternating Political Parties

With the historic election of the DPJ in 2009, and the fact that it has publicly 
opposed many initiatives undertaken by its pre de ces sor, the Liberal Demo-
cratic Party (LDP), there is concern as to whether the new party leadership 
will stay the market- to- military course. Importantly, just as this book was be-
ing fi nalized, the indications are that the newly installed DPJ administration 
will continue to support the Basic Space Law broadly, as well as the bud gets 
requested for the plethora of military and national security space programs.53 
There are several reasons we can expect the DPJ, or for that matter any other 
party that comes into power, to stay the market- to- military course.

The fi rst, and pragmatically the most important, is that like other advanced 
industrial great powers of the day, Japan is highly dependent on space assets 
in the commercial and economic realms. Like the LDP, the DPJ also does not 
have the luxury to turn away from the necessity of protecting the very same 
space assets that also fuel Japan’s economic and industrial growth. These as-
sets continue to be vulnerable to both man- made and natural disruptions, 
and militarized space assets can be an answer to dealing with both.

Second, also like the LDP, the DPJ faces the same external constraints and 
uncertainties both globally and regionally. Although it can certainly choose 
to exercise a diff erent direction, external threats that have been highly publi-
cized in the domestic discourse over defense, such as the economic and mili-
tary rise of China and the erratic actions of North Korea, have not dissipated. 
Both of these also weigh ever more on the public’s mind. Their very presence 
demands a prudent and security- conscious response from a DPJ in power as 
compared to a DPJ posturing to get into power. Certainly the DPJ’s leadership 
has historically engaged in exactly such prudent responses. Already in 1998, 
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in the aft ermath of the Taepodong incident, then deputy head of the DPJ 
Yukio Hatoyama, who is now prime minister, had pragmatically stated that 
the peaceful purposes resolution could well be stretched to allow defense- 
related missile monitoring sensors aboard a satellite.54

Third, as discussed in this book, the Basic Space Law was put into motion 
at a time of publicized threats and a future of geopo liti cal uncertainties, all of 
which only serve to advantage those actors who have and make the actual 
space technologies to secure Japan. The very existence of the peaceful pur-
poses resolution long frustrated certain elements within the LDP, and espe-
cially space- related actors in the corporate world. Nippon Keidanren, Japan’s 
powerful industrial and business lobbying or ga ni za tion, spent well over a de-
cade trying to convince the government to focus more cohesively on space 
activities. In many ways, it was the Basic Space Law that caught up with the 
technological capabilities and po liti cal maneuverings of some of Japan’s most 
formidable defense contractors, not the other way around. 

The proposed centralization of Japan’s space policymaking, under the di-
rect control of the prime minister in the Cabinet, speaks to their long- standing 
concerns that Japan needs strong national leadership and strategy in space— 
now recognized as perhaps the most critical theater of military operations 
that underpins all other land, sea, and air theaters. The appointment of Ja-
pan’s fi rst minister of space development in June 2008 was no doubt a harbin-
ger of policy and institutional moves that seek to alleviate exactly such con-
cerns in the future.55 Thus it is important to know that private corporations 
involved in the making of space technology are powerful stakeholders in the 
market- to- military trend. They have an incentive to push the status quo, 
whether with the DPJ or any other party in power. Moreover, as they can now 
also articulate, the new Basic Space Law mandates that the government focus 
on and support their concrete needs quite clearly (see Article 4, Article 16, and 
Article 17 in Appendix II at the end of the book).

Relations with Other Space Powers

There is little question that what Japan does and the ways in which it sets 
about deciding the future course of its national security is an issue of seismic 
proportions for other countries. Dominant powers, such as the United States 
and even China, may or may not care for Japan’s course, which itself may or may 
not be advantageous from their economic, po liti cal, and strategic perspectives 
in the present and future.56
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In terms of its conventional forces, as we saw in Chapter 1, Japan is hardly 
a military pygmy, and the Self- Defense Force (SDF) may well be far more ad-
vantaged through space- based capabilities vis-à- vis rivals in the region than 
by a focus on amassing conventional forces. This is because the sobering real-
ity is that even with the protection of its powerful ally, there are some serious 
constraints on Japan’s ability to achieve its diplomatic goals and military ob-
jectives. The space- based emphasis is perhaps all the more important in light 
of some of the concerns expressed for the operations of the United States in 
the East Asian region.57 Whether its actions are actually judged to be eff ective 
or not, China is widely seen as beefi ng up its capabilities to pursue an area- 
denial strategy regarding the United States. As U.S. military leaders noted 
starting in the mid- 1990s, with a foe determined enough to have an asymmet-
ric strategy to oppose the deployment and movement of U.S. military forces in 
a region, there is a strong possibility that the United States could suff er pro-
hibitive losses in even projecting its forces into a disputed theater, much less 
carry ing out operations. Both anti- access strategies to prevent U.S. forces 
entry into a military theater and, especially, area- denial operations to prevent 
their actions within a narrow battlespace are critical realities in present- day 
East Asia— realities to which U.S. military forces may well have to craft  a pro-
active response in concert with others, such as a far more space- capable ally 
like Japan.

The United States, which has had a competitive relationship with Japan in 
space technologies in the past but is now focused on a more cooperative one 
stemming from the technical interoperability of BMD, needs to consider pro-
active solutions with its closest ally on a far more equal footing than ever be-
fore. Given the historical trends, the integration of space technologies into 
Japan’s national defense will continue forward, and this area off ers an avenue 
for cooperation in terms of intelligence, surveillance, and reconnaissance 
(ISR).58 The U.S. needs to factor in the possibility that, as Japan reinforces its 
military operations across the key mission areas as in Table 7.2, it can aff ord to 
be more assertive po liti cally and it may well seek more autonomy within the 
alliance. The DPJ appears to be particularly keen on such types of moves as it 
had already declared its interest in constructing a more autonomous (from 
the United States) foreign policy in its pre- election manifesto.59

China, which has both civil and military space ambitions of its own, also 
needs to consider whether and how far it can push Japan in the space arena. As 
we saw, Japan has many cutting- edge space technologies by working with but 
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also beyond allies like the United States, which has sometimes tried to block 
certain technical aspects of Japan’s SLV progress. Japan may also do the same 
with neighbors like China, which has already engaged in manned space and 
counterspace activities of its own. There is little doubt that China’s destruc-
tion of its own weather satellite in 2007 only further alerted Japan’s then 
newly- minted MOD to the vulnerability of Japa nese space assets. Perhaps 
more consequential, within the domestic political arena in Japan, China’s ac-
tions will also have the long term eff ect of legitimizing Japa nese moves to 
equip itself technologically to protect its own space assets. As it is, through 
its cooperation on Ballistic Missile Defense (BMD) with the U.S., Japan has 
access to the very same technology namely the modifi ed SM- 3, with which 
the U.S. shot down one of its own satellites aft er China’s test. Additionally, 
Japan is in some ways at the cutting edge of autonomous proximity opera-
tions, which are potentially key for both commercial and military ser vice of 
satellites and spacecraft .

Japan has space interests, both civilian as has long been known, and now 
explicitly military. The steps Japan takes and what specifi cally it chooses to do 
in terms of the provision of its own defense are currently in the hands of the 
DPJ. Even as the DPJ has moved to embrace the vision of an East Asia Com-
munity including China, its leaders harbor serious concerns about neighbor-
ing countries’ continued modernization of military capabilities, including no 
doubt those in military space.60 Although in comparison to the push under 
the LDP, the DPJ may certainly be less willing to broach the subject of the 
militarization of space, it is nevertheless more important to see what it actu-
ally does.61 Already, the DPJ, as noted above, appears disposed to continue the 
military space programs under the Basic Space Law, which is key to Japan’s 
future space directions in many ways.62

In light of such technological and po liti cal realities, the warning by Chi-
na’s air force chief in 2009 about the inevitability of a military space race 
need to be heeded by the leadership in both countries.63 China needs to care-
fully consider what has already happened before the Basic Space Law went 
into place: In the fi eld of space technology for SLVs, for example, Japanese 
development has proceeded in steps, that is taking liquid U.S. technology 
(Delta, Atlas) and combining it with increasingly advanced refi nements aft er 
the nation had already put in place basic IRBM and ICBM technologies with 
its solid rocket program. Similarly, the conversion of satellite technology to 
military purposes, whether for reconnaissance eff orts or for autonomous 
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proximity operations, has already been actualized. Japan, in short, put in a 
Basic Space Law precisely because it draws attention to itself and what it 
aff ects.

To conclude, Japan has traveled quite the market- to- military distance in 
its civil space program, and this route equips it go further more solidly. We 
are oft en asked, and so would like to be clear in the end: We are focused on 
exposition in this book. We do not take a position on whether what Japan 
seeks to do with the militarization of its space technologies or with changes 
in the related legal and institutional  infrastructure is good or bad, eff ective 
or not. Clearly, Japan needs to clarify its security postures in line with its 
space- based capabilities and to do so in the context of its conventional and 
nuclear realities as suggested in this work.

In the meantime, it is not an exaggeration to say that it is the Basic Space 
Law which actually makes possible newer directions in Japa nese security 
policy and visions as a  whole. To be sure, the Basic Space Law is only one step. 
But from a legal and policy standpoint, an extremely important one that will 
reverberate outward from mere space technologies to the  whole gamut of se-
curity and po liti cal dimensions in Japa nese society.64 It legitimizes technol-
ogy pathways that  were conceived as improbable and rejected rigidly by the 
original peaceful purposes resolution, which was consciously wedged in the 
path of military space development as Japan’s civil space program got under 
way. Given the fortunate timing of the bill’s passage, the MOD will have 
enough time to deal with such concerns more concretely by incorporating 
space programs into its next fi ve- year Midterm Defense Plan slated to begin 
in 2010. Space, put simply, is going to be used in defense of Japan. No longer 
do individuals, such as the new minister of space; corporations like MHI, 
Melco, IHI, and NT Space, or government entities like MOD, METI, and 
SHSP need to couch strategic militarily- oriented space plans in niceties to 
pacify the world.

As the law at last makes explicit, the future of Japan’s space saga is one in 
which Japa nese space development will be promoted vigorously to the benefi t 
of its industrial makers, will continue to be geared toward autonomous capa-
bilities while engaging international cooperation, and will ultimately be de-
signed on many fronts to contribute to the national security of Japan. Seen 
from the side out in, then, at no time in Japan’s postwar history has it been 
more necessary for Japan’s leadership to clarify the country’s defense and secu-
rity postures. Just as the basis of any security policy must well be its own eff orts, 
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so Japan’s security postures are ultimately also a thing for the Japa nese to con-
test and shape.65 Given its standing as a military space power, Japa nese choices 
on these fronts will matter for Japan’s relative position in the world, for its 
concrete relationships with allies and rivals, and for the broader course of di-
plomacy and cooperation in military space politics worldwide.
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 APPENDIX I

Timeline of Principal Launches by or Involving the Japa nese 
Space Program, 1955– 20091
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Chapter 4: Strategic Headquarters for Space Policy (Articles 25– 34)
Chapter 5: Development of Legal System Regarding Space Activities (Ar-
ticle 35)

Supplementary Provisions

CHAPTER 1: GENERAL PROVISIONS

(Purpose)

Article 1: Accompanying the scientifi c and technological advances as well as 
changes in internal and external conditions, taking into account the increas-
ing importance of space development and utilization, (hereaft er space- related), 
being based on the principle of pacifi sm in the Japa nese constitution, giving 
due consideration to harmony with the environment, this law is established to 
expand the role played by space development and utilization in our country. 

1 The text represents the authors’ translation, and in the event of any divergences in interpretive 
translation, only the authentic Japa nese text of the Basic Space Law prevails. For the law itself, 
see “Uchyū Kihon Hōan” [Basic Space Law], available online through the Strategic Headquar-
ters for Space Policy at  www.kantei.go.jp (accessed 16 April 2009).
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In relation to space development and utilization, the purpose of this law is to 
establish the basic doctrines and the basic particulars to actualize them, to 
clarify the government’s responsibilities, to also formulate a basic space plan, 
and to establish such things as the Strategic Headquarters for Space Policy. 
Accordingly, the goal is to advance comprehensive and systematic mea sures 
related to space development and utilization, improve the livelihood of citi-
zens, and contribute to the development of the economic system, world peace, 
and human welfare.

(Peaceful Uses of Outer Space)

Article 2: The development and utilization of space will follow the Treaty on 
Principles Governing the Activities of States in the Exploration and Use of 
Outer Space, including the Moon and Other Celestial Objects; treaties re-
lated to space development and utilization, as well as other international 
agreements; and conform to the principles of pacifi sm in the Constitution of 
Japan.

(Improvement of Citizens’ Livelihood)

Article 3: The development and utilization of space must improve the liveli-
hood of citizens, create a safe and secure society for living, eliminate numer-
ous threats to human existence and life such as disasters and poverty, and 
contribute to the peace and security of international society as well as the na-
tional security of our country.

(Promotion of Industry)

Article 4: The development and utilization of space must be promoted ac-
tively and systematically, and the results of research and development will 
be commercialized without delay. Accordingly, these must contribute to 
the promotion of our industry, and to the enhancement of the technology 
and international competitiveness of our space industry and related 
industries.

(Development of Human Society)

Article 5: The development and utilization of space must contribute to the re-
alization of humankind’s dream of space and the development of human soci-
ety. Keeping in mind that the accumulation of space- related knowledge is vi-
tal for the intellectual property of human beings, we must promote advanced 
space development and utilization, and space science.
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(International Cooperation etc.)

Article 6: The development and utilization of space must actively advance 
space- related international cooperation and diplomacy. Accordingly, we must 
actively contribute to the global role played by our country and increase our 
own national interests in international society.

(Environmental Considerations)

Article 7: We must give due consideration to the impact of space development 
and utilization on the environment.

(Obligations of the Government)

Article 8: The government bears the obligation for enacting and enforcing 
comprehensive mea sures related to space development and utilization, and 
also for conforming to the basic principles (hereaft er basic principles) related 
to space development and utilization from Article 2 to the previous Article.

(Duty of Efforts by Local Public Entities)

Article 9: With regards to space development and utilization, local public enti-
ties must conform to the basic principles and have an appropriate division of 
labor between themselves and the national government. They must make ef-
forts to enact and enforce in de pen dent mea sures that capitalize on their dis-
tinct regional characteristics.

(Strengthening Coordination)

Article 10: The government will devise reciprocal coordination with local public 
entities, universities, private companies, and so on, to have cooperation. Keep-
ing in mind the plans for eff ective advancement of space development and 
utilization, the government will take necessary mea sures to strengthen coor-
dination between them.

(Legal Mea sures  etc.)

Article 11: In order to enforce policies related to space development and utiliza-
tion, the government will take necessary legal, monetary, tax, fi nancial, and 
other mea sures.

(Upkeep of Administrative Organizations)

Article 12: As the government takes mea sures related to space development 
and utilization, it will strive accordingly to ameliorate the upkeep and manage-
ment of the administrative organizations.
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CHAPTER 2: BASIC POLICIES

(Use of Satellites to Contribute to the Improvement 

of Citizens’ Livelihood etc.)

Article 13: In order to improve the livelihood of citizens, to create a safe and 
secure society for living, and to contribute to the elimination of threats to hu-
man existence and life such as disasters and poverty, the government will 
promote the maintenance and will also take other necessary mea sures for 
such things as a stable information and communications network using satel-
lites, an information system related to observation, and an information sys-
tem related to positioning.

(Ensuring the Peace and Safety of International Society 

as Well as Our National Security)

Article 14: In order to promote the contribution of space development and 
utilization to ensuring international peace and safety, as well as our national 
security, the government will take necessary mea sures.

(In de pen dent Launch of Satellites  etc.)

Article 15: Keeping in mind the importance of our country’s ability to have 
in de pen dent development, launch, tracking, and operation of satellites, the 
government will take necessary mea sures such as the acquisition of indis-
pensable equipment (including spare parts thereof), the promotion and up-
keep of technological research and development, the maintenance of facilities 
and institutions and so on, and the securing of frequencies used by our coun-
try’s space development and utilization.

(Promotion of Space Development and Utilization 

by Private Enterprise)

Article 16: Considering the importance of the role played by the private sector 
in space development and utilization, the government will promote space- 
related enterprise activity (including research and development). In striving to 
strengthen the technological strength and the international competitiveness of 
our space industry, as well as related industries, when the government takes 
operational initiative related to space development and utilization, it will har-
ness the strengths of the private sector. In addition the government will give 
systematic consideration to the procurement of goods and ser vices, and to the 
maintenance of launch facilities (place where rocket launches take place), as 
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well as testing, research, and other facilities and establishments. The govern-
ment will have tax and fi nancial mea sures as well as other necessary policies to 
expedite the transfer of space- related R&D results to the private enterprises; to 
promote the privatization of civilian space- related R&D results; and to facili-
tate investments in space- related enterprises by the private sector.

(Support and Improvement of Reliability)

Article 17: Considering the importance of striving to support and improve the 
reliability of technology related to space development and utilization, the gov-
ernment will take necessary mea sures and promote fundamental space- 
related research and basic technology R&D.

(Promotion of Advanced Space Development 

and Utilization  etc.)

Article 18: The government will take necessary mea sures to promote aca-
demic research and so on related to space development and utilization for 
such things as space exploration as well as the space sciences.

(Promotion of International Cooperation  etc.)

Article 19: In the fi eld of space development and utilization, the government 
will actively fulfi ll our country’s role in international society. In addition to 
advancing our space- related national interest in international society, the 
government will take necessary mea sures for promoting international alli-
ances for R&D, international technology cooperation, and other international 
cooperation, as well as deepening foreign countries’ appreciation of our coun-
try’s space development and utilization.

(Environmental Conservation)

Article 20: The government will take necessary mea sures to promote space 
development and utilization giving due consideration to harmony with the 
environment.

20.2  The government will make an eff ort to secure international alliances in 
order to preserve the environment of space.

(Securing Human Resources  etc.)

Article 21: To promote space development and utilization, the government 
will take necessary mea sures to improve the securing, training, and quality of 
space- related human resources while striving for close-knit coordination and 
cooperation between universities, private enterprises, and so on.
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(Promotion of Education and Learning  etc.)

Article 22: To strengthen the understanding and interest of the public related 
to space development and utilization widely, the government will promote 
space- related education and learning, enhance public relations, and take other 
necessary mea sures.

(Management of Information Related to Space 

Development and Utilization)

Article 23: Considering the special characteristics of space development and 
utilization, the government will take necessary mea sures for the appropriate 
management of space- related information.

CHAPTER 3: BASIC SPACE PLAN

Article 24: In striving to promote comprehensive and systematic mea sures 
related to space development and utilization, the Strategic Headquarters for 
Space Policy must prepare a Basic Space Plan (hereaft er Basic Space Plan).

24.2 The Basic Space Plan is determined by the following stipulations.
 1.  Basic principles related to the promotion of space development and 

utilization.
 2.  Policies related to space development and utilization that the gov-

ernment should implement comprehensively and systematically.
 3.  In addition to the previous point, other necessary provisions for the 

government in order to promote policies related to space develop-
ment and utilization comprehensively and systematically.

24.3  As for the policies set out in the Basic Space Plan, there should be, in 
principle, concrete goals and achievement timetables for the relevant 
policies.

24.4  As provided for in Clause 1, the Strategic Headquarters for Space Policy 
must publicize the Basic Space Plan at the time of completion through 
the internet and other appropriate means without delay.

24.5  As provided in Clause 3, at the appropriate time, the Strategic Head-
quarters for Space Policy must investigate the actual level of achieve-
ment of the objectives, and publicize the results through the internet 
and other appropriate means.

24.6  Considering the conditions of progress of space development and utili-
zation, and the eff ectiveness of the government’s space- related policies, 
the Strategic Headquarters for Space Policy can, at its discretion, also 
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investigate the Basic Space Plan. If it is found to be necessary, the Stra-
tegic Headquarters for Space Policy must revise the Basic Space Plan. 
In that case it will apply the provisions of Clause 4, mutatis mutandis.

24.7  In striving to secure the necessary funds for the operating expenses of 
the Basic Space Plan, the government must, fi nancial conditions per-
mitting, make an eff ort every year to appropriate the bud get and so on, 
and take necessary mea sures for smooth implementation.

CHAPTER 4: THE STRATEGIC HEADQUARTERS 

FOR SPACE POLICY

(Establishment)

Article 25: In order to promote policies related to space development and uti-
lization comprehensively and systematically, the Strategic Headquarters for 
Space Policy (hereaft er Headquarters) will be established within the Cabinet.

(Administrative Tasks)

Article 26: The Headquarters will undertake the following administrative tasks.

26.1 Prepare the Basic Space Plan and promote its implementation.
 26.2  In addition to those articulated in the previous clause, undertake inves-

tigations and reviews of other signifi cant plans related to space develop-
ment and utilization policies, as well as the promotion and overall ad-
justment of those policies.

(Or ga ni za tion)

Article 27: The Headquarters consists of the Director, the Deputy Director, 
and other staff .

(Director of the Strategic Headquarters for Space Policy)

Article 28: The Directorship of the Strategic Headquarters for Space Policy 
(hereaft er Director) will be assumed by the Prime Minister.

28.2  The Director will undertake overall administration of the Headquar-
ters, and will direct and supervise its staff .

(Deputy Directors of the Strategic Headquarters for Space 

Policy)

Article 29: The Headquarters will have Deputy Directors of the Strategic Head-
quarters for Space Policy (hereaft er Deputy Directors). The Chief Cabinet 
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Secretary and the Minister of Space Development and Utilization (a Minister 
of State who takes orders from the Prime Minister, and assists the Prime Min-
ister in space- related matters) will assume the position of Deputy Directors.

29.2 The Deputy Directors will assist the work of the Director.

(Staff of the Strategic Headquarters for Space Policy)

Article 30: The Headquarters will have the Strategic Headquarters for Space 
Policy Staff  (hereaft er Staff ).

30.2  With the exception of the Director and the Deputy Directors, the Staff  
will be composed of all Ministers of State.

(Submission of Documents and Other Cooperation)

Article 31: If especially necessary to the execution of its administrative tasks, 
the Headquarters can seek submission of documents, statements of opinions 
and explanations, as well as any other necessary cooperation from related gov-
ernment agencies, local public entities, heads of in de pen dent administrative 
agencies (as stipulated in Article 2.1 of the Act on General Rules for Incorpo-
rated Administrative Agency [Law No. 103, Heisei 11]), as well as representatives 
of semi- governmental corporations (legal persons established either by a law 
directly or by a special set up act of a special law, as applied under the provi-
sions of Article 4.15 of the Act for Establishment of the Ministry of Internal 
Aff airs and Communications [Act No. 91, Heisei 11]).

31.2  If necessary to the execution of its administrative tasks, the Headquar-
ters can also request necessary cooperation from persons other than 
those stipulated in the previous clause.

(Administrative Matters)

Article 32: Administrative matters pertaining to Headquarters will be dealt 
with in the Cabinet Secretariat, and be directed through orders given to the 
Assistant Deputy Chief Cabinet Secretaries.

(Minister in Charge)

Article 33: With respect to matters pertaining to Headquarters, the Minister 
in Charge as stated in the Cabinet Act (Act No. 5, Showa 22) will be the Prime 
Minister.
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(Delegating to Cabinet Orders)

Article 34: In addition to the things determined in this law, other matters per-
taining to Headquarters will be determined by Cabinet orders.

CHAPTER 5: UPKEEP OF LEGAL SYSTEM RELATED 

TO SPACE ACTIVITIES

Article 35: In order to enforce regulations having to do with space activities, 
other treaties related to space development and utilization, as well as other in-
ternational agreements, the government must improve the legal system for mat-
ters necessary for enforcement comprehensively, systematically, and speedily.

35.2  The improvement of the legal system in the previous clause must be done 
to advance our country’s interest in international society and to contrib-
ute to increasing the public use of space development and utilization.

SUPPLEMENTARY PROVISIONS

(Dates of Enforcement)

Article 1: Within three months from the date of promulgation, this law will be 
put into force from the day of the Cabinet order onwards.

(Upkeep of the Legal System  etc. to Allow the Cabinet 

Offi ce to Deal with Administrative Matters Related to 

Headquarters)

Article 2: Using one year aft er the enforcement of this law as a benchmark, the 
government must improve the necessary legal system and take other mea-
sures in order to allow the Cabinet Offi  ce to deal with administrative matters 
related to Headquarters.

(Examination Related to [In de pen dent Administrative 

Agency] Japan Aerospace Exploration Agency [JAXA]  etc.)

Article 3: Using one year aft er the enforcement of this law as a benchmark, the 
government will examine and review the goals, functions, operational range, 
ideal or gan i za tion al structure, and the administrative supervision of appro-
priate agencies and so on related to [in de pen dent administrative agency] Ja-
pan Aerospace Exploration Agency [JAXA], as well as any other agencies re-
lated to space development and utilization.
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(Examination of Ideal Administrative Or ga ni za tion  etc. 

to Advance Policies Related to Space Development 

and Utilization Comprehensively and Seamlessly)

Article 4: In order to advance the policies related to space development and 
utilization comprehensively and seamlessly, the government will examine the 
ideal administrative or ga ni za tion and so on, and based on that result will take 
necessary mea sures.

Signed by the Prime Minister and Ministers of:
Internal Aff airs and Communications
Justice
Foreign Aff airs
Finance
Education, Culture, Sports, Science, and Technology
Health, Labor, and Welfare
Agriculture, Forestry, and Fisheries
Economy, Trade, and Industry
Land, Infrastructure, Transport, and Tourism
Environment
Defense
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NOTES

Chapter 1

1. Earlier work on the Japa nese space industry has been carried by journalists 
such as Paul Kallender- Umezu and Eiichiro Sekigawa, both of whose work is cited 
extensively throughout the book, as well as a few academics: Setsuko Aoki, “Military 
Uses of Outer Space: Law and Policy in Japan” (International Symposium on Space 
Technology and Science Paper 2004- r-32, 2004), pp. 1– 6; Kazuto Suzuki, “Administra-
tive Reforms and the Policy Logics of Japa nese Space Policy,” Space Policy 21(1), 2005, 
pp. 11– 19; Steven Berner, “Japan’s Space Program: A Fork in the Road?” RAND Na-
tional Security Research Division, Santa Monica, CA, 2005, available online at  www 
.rand .org (accessed 22 December 2006), pp. 1– 37; Andrew L. Oros, Normalizing Japan: 
Politics, Identity and the Evolution of Security Practice (Stanford, CA: Stanford Uni-
versity Press, 2008), pp. 122– 148; Andrew L. Oros, “The New Politics of Antimilita-
rism: Explaining Japan’s Development of Surveillance Satellite Capabilities” (paper 
presented at the annual meeting of the International Studies Association, Honolulu, 
Hawaii, 1– 5 March 2005), pp. 1– 36; Saadia M. Pekkanen, Picking Winners? From Tech-
nology Catch- up to the Space Race in Japan (Stanford, CA: Stanford University Press, 
2003), esp. pp. 161– 190; Seungjoo Lee, “Autonomy or International Cooperation? The 
Japa nese Space Industry Responds to U.S. Pressure,” Business and Politics 2(2), 2000, 
pp. 225– 250; and William D. Wray, “Japa nese Space Enterprise: The Problem of Autono-
mous Development,” Pacifi c Aff airs 64(4), 1991, pp. 463– 488.

2. For a view on how Japa nese defense production has been embedded in the 
larger commercial economy and thus allowed the fusion of “technology- conscious 
industrial policy with national security policy,” see Richard J. Samuels, “Rich Nation, 
Strong Army”: National Security and the Technological Transformation of Japan (Ithaca, 
NY: Cornell University Press, 1996), esp. pp. 154– 197.
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3. Kazuto Suzuki, “Space: Japan’s New Security Agenda,” Research Institute for 
Peace and Security (RIPS) Policy Perspective, No. 5, Tokyo, October 2007, esp. pp. 1– 5.

4. For an introduction on dual- use, see especially Joan Johnson- Freese, Space as a 
Strategic Asset (New York: Columbia University Press, 2007), pp. 6– 7. This multifac-
eted story resonates well with most analysts’ emphasis that space policy is generally 
propelled by some combination of three key drivers— namely, science, commerce, and 
security. See Kurt M. Campbell, Christian Beckner, and Yuki Tatsumi, “U.S.– Japan 
Space Policy: A Framework for 21st Century Cooperation” (Washington, DC: Center 
for Strategic and International Studies, July 2003), pp. 3– 4.

5. On dual- use as well as the militarization- weaponization divide on space assets, 
see especially Johnson- Freese, Space as a Strategic Asset, pp. 2– 6, 27– 50, 82– 140. See 
also Michael E. O’Hanlon, Neither Star Wars Nor Sanctuary: Constraining the Mili-
tary Uses of Space (Washington, DC: Brookings Institution Press, 2004), pp. 1– 28; and 
for the controversies over defi ning space weapons, see James Clay Moltz, The Politics 
of Space Security: Strategic Restraint and the Pursuit of National Interests (Stanford, 
CA: Stanford University Press, 2008), esp. p. 43.

6. For fundamentals of military space operations and identifi cation of general 
mission areas, as well as clear and practical explanations of military space concepts, 
see United States Joint Chiefs of Staff , Space Operations, Joint Publication 3- 14, 6 January 
2009, pp. ix– xi, II.1– II.10, available online via the Defense Technical Information Cen-
ter (DTIC) at  www .dtic .mil (accessed 28 August 2009); and also U.S. Air Force Space 
Command (AFSPC), Strategic Master Plan FY06 and Beyond (Peterson AFB, CO: Air 
Force Space Command, 1 October 2003), pp. 2, 17– 33.

7. See, under the chairmanship of Donald Rumsfeld, Report of the Commission to 
Assess United States National Security Space Management and Or ga ni za tion, Pursu-
ant to Public Law 106- 65, 11 January 2001, available online at  www .fas .org (accessed 1 
June 2009), esp. pp. 18, 22. The report warned explicitly that because the United States 
was more dependent on space than any other nation, it was an attractive candidate for 
a “Space Pearl Harbor.” Concern especially with threats to satellites has led to innova-
tive ways to shield them from off ensive attacks, such as Starfi re, the ground- based laser 
system being developed at an unclassifi ed lab in New Mexico. It is a category of 
ground- based anti- satellite (ASAT) weapons that are not prohibited by law or treaty. 
The trend clearly is toward the development of a next generation of defensive and of-
fensive space weapons that are potentially of interest to other countries like Japan. See 
James Kitfi eld, “The Permanent Frontier,” National Journal, 17 March 2001, available 
online at  www .globalsecurity .org (accessed 25 October 2006); Charles V. Peña and 
Edward L. Hudgins, “Should the United States ‘Weaponize’ Space? Military and 
Commercial Implications,” Policy Analysis 427, 18 March 2002; and William J. Broad, 
“Administration Researches Laser Weapon,” New York Times, 3 May 2006.

8. See Campbell, Beckner, and Tatsumi, “U.S.– Japan Space Policy,” esp. pp. 19– 28.
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9. O’Hanlon, Neither Star Wars Nor Sanctuary, esp. pp. 22– 23.
10. See some of the key academic and policy debates in Jennifer M. Lind, “Paci-

fi sm or Passing the Buck? Testing Theories of Japa nese Security Policy,” International 
Security 29(1) 2004, pp. 92– 121; Michael J. Green, Japan’s Reluctant Realism: Foreign 
Policy Challenges in an Era of Uncertain Power (New York: Palgrave, 2001), pp. 11– 34; 
Mike M. Mochizuki, “Terms of Engagement: The U.S.– Japan Alliance and the Rise of 
China,” in Beyond Bilateralism: U.S.– Japan Relations in the New Asia- Pacifi c, edited 
by Ellis S. Krauss and T. J. Pempel (Stanford, CA: Stanford University Press, 2004), 
pp. 87– 114; Paul Midford, Japa nese Public Opinion and the War on Terrorism: Implica-
tions for Japan’s Security Strategy, Policy Studies 27 (Washington, DC: East- West Cen-
ter Washington, 2006); Christopher W. Hughes, Japan’s Re- emergence as a “Normal” 
Military Power (Oxford: Oxford University Press for the International Institute for 
Strategic Studies, 2004); Andrew L. Oros, Normalizing Japan, 2008; Christopher W. 
Hughes, Japan’s Remilitarisation (London: Routledge for the International Institute 
for Strategic Studies, 2009); Richard J. Samuels, Securing Japan: Tokyo’s Grand Strat-
egy and the Future of East Asia (Ithaca, NY: Cornell University Press, 2007); Kenneth 
B. Pyle, Japan Rising: The Resurgence of Japa nese Power and Purpose (New York: Pub-
licAff airs, 2007); and also the commentary by T. J. Pempel, Mike M. Mochizuki, Ming 
Wan, Christopher W. Hughes, Richard J. Samuels, and Kenneth B. Pyle in “Book Re-
view Roundtable: Kenneth B. Pyle’s Japan Rising and Richard J. Samuels, Securing 
Japan,” Asia Policy 4, July 2007, pp. 187– 211.

11. “LDP Policy Chief Calls for Debate on Nuke Option,” Japan Times, 16 October 
2006. The remark, made during a tele vi sion show by the chairman of the Liberal 
Demo cratic Party’s (LDP) Policy Aff airs Research Council, caused much controversy. 
See also David Pilling, “Abe Fails to Quell Allies’ Call for Debate on Going Nuclear,” 
Financial Times, 9 November 2006. The possibility of a nuclear option for Japan under 
changing circumstances had also been raised much earlier in the 2000s by Chief Cabi-
net Secretary Yasuo Fukuda and by Shinzo Abe, then deputy cabinet secretary. See also 
Dan Plesch, “Without the UN Safety Net, Even Japan May Go Nuclear,” Guardian, 28 
April 2003, available online at  www.guardian.co.uk (accessed 24 October 2006).

12. Samuels, Securing Japan, p. 5.
13. See the defense chronology in Ministry of Defense (MOD), Nihon no Boeishō 

2008 [Defense of Japan 2008], available online at  www .mod .go .jp (accessed 1 June 
2009), pp. 454– 465; and also in Samuels, Securing Japan, esp. p. 93 (table 1).

14. Samuels, Securing Japan; and Robert Pekkanen and Ellis S. Krauss, “Japan’s 
‘Co ali tion of the Willing’ on Security Policies,” Orbis 49(3), 2005, pp. 429– 444. See 
also the view from inside the Japanese military that has very nuanced implications for 
Japan’s “militarization debates in theory and practice in Sabine Frünstück, Uneasy 
Warriors: Gender, Memory, and Popular Culture in the Japanese Army (Berkeley and 
Los Angeles: University 0f California Press, 2007).
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15. Hughes, Japan’s Remilitarisation, pp. 19– 20, 35– 52, 91– 98, 99– 138; and Oros, 
Normalizing Japan, esp. pp. 1– 9.

16. For the latest update, see Christopher W. Hughes, Japan’s Remilitarisation, 
pp. 11– 20.

17. See Lind, “Pacifi sm or Passing the Buck?” pp. 92– 121; and Hughes, Japan’s Re- 
emergence, pp. 67– 96. Both off er the most cohesive evidence on existing Japa nese 
military power in air and on sea and land, and for correcting images of Japan’s mili-
tary weaknesses. For earlier overviews of indigenous defense production, its high- 
profi le nature as well as attendant costs and benefi ts, see Michael J. Green, Arming 
Japan: Defense Production, Alliance Politics, and the Postwar Search for Autonomy 
(New York: Columbia University Press, 1995); and also Samuels, “Rich Nation, Strong 
Army,” pp. 154– 269. See more recently also Richard J. Samuels, “ ‘New Fighting Power!’ 
Japan’s Growing Maritime Capabilities and East Asian Security,” International Secu-
rity 32(3), 2007– 2008, pp. 84– 112.

18. We set aside considerations of how government expenditures over dual- use 
technology- related programs (which are of special interest especially for what some 
have called Japan’s techno- nationalism) are or are not accounted for in reported over-
all defense spending.

19. Hughes, Japan’s Remilitarisation, pp. 37– 40. Defense expenditures should be 
approached with some caution, as there are other realities to consider. In Japan’s case, 
although defense bud gets may be declining in relative importance to social and eco-
nomic concerns, they have managed to hover at around 6 percent of total government 
spending from the mid- 1980s to 2008. While this puts downward pressure on equip-
ment acquisition (23 percent in 1988 to 17 percent in 2008 of the defense bud get), the 
reality is that quantitative restrictions have not put a brake on the qualitative expan-
sion of military capabilities because of bud getary fl exibility and creativity. The prac-
tice of deferred payments since the mid- 1970s (to spread the costs of weapons systems 
over a number of years), for example, is estimated to run upward of 60 percent of de-
fense expenditures— a fact that shows formal breaches in the 1 percent ceiling. Of 
course the 1 percent ceiling was more visibly breached to much fanfare in 1987, and as 
a formality it may also come under pressure to increase as China’s defense expendi-
tures grow.

20. For far more extensive coverage, see especially Lind, “Pacifi sm or Passing the 
Buck?” pp. 94– 101; and Hughes, Japan’s Re- emergence, pp. 67– 96.

21. Eiichiro Sekigawa, “Revisiting the Threat; Japa nese Defense Spending Faces 
Shakeup as Government Cites Terrorism, Missile Buildup,” Aviation Week & Space 
Technology (hereaft er AWST), 18 August 2003, p. 30. Although any kind of a direct 
amphibious invasion of Japan has lessened in threat perceptions, the GSDF is fully 
capable of defending against a large- scale landing invasion or, possibly, even a special- 
ops one. This is largely because the GSDF has geo- positional advantages (natural 
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moat, mountainous terrain, familiarity with home territory), and can, if necessary, 
rely on the protection of the United States as well as its own air force.

22. Norimitsu Onishi, “Bomb by Bomb, Japan Sheds Military Restraints,” New 
York Times, 23 July 2007.

23. Aerial refueling capabilities, which extend the range of aircraft  for both 
counter- air and strike missions, raise concerns that extending the range of ASDF 
fi ghters will no longer be strictly limited to self- defense and will thus violate the paci-
fi st constitution. See “Air Tankers Refused for Fiscal 2000,” Japan Times, 17 December 
1999; “Extending Fighters’ Range: ASDF’s First KC- 767 Aerial Refueling Aircraft  
Arrives in Gifu,” Japan Times, 21 February 2008; Boeing, “Boeing Delivers First KC- 767 
Tanker to Japan,” News Release, 19 February 2008, available online at  www .boeing .com 
(accessed 26 February 2008). On the modernization of its fl eet, the ASDF had earlier set 
its eyes on the controversial fi ft h- generation stealth fi ghter (F-22) and stressed the pos-
sibility of producing some at home. Only 190 (150 F-15Cs and 40 F-2s) of ASDF’s fi ghter 
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