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The Korean Peninsula is generally recognized as
one of the most volatile areas in the post-Cold
War era, with both North and South Korea highly

armed and in a state of tense confrontation. Since this
situation continues to pose a danger to both regional and
global security, understand-
ing the factors that underpin
this military stand-off—such
as arms production capabili-
ties—is therefore important.

While North Korea faces
great economic difficulties in
maintaining its high degree of
militarization, South Korea is
economically and politically
in an infinitely better position
to maintain an effective mili-
tary deterrent. However, in
view of the global changes in
the post-Cold War era, the
U.S. security guarantee ap-
pears to some South Koreans to be no longer as strong or
reliable as before. In addition, South Korea is animated
by an extremely strong sense of nationalism, which moti-
vates its dual quest for security and technological inde-
pendence.

As a result, South Korea is involved in a major effort
to upgrade its high technology industries and to develop
a more independent arms production capability. This goal
seems achievable in view of South Korea’s industrial
development (by growth rate, scope, and sophistication)
and the emergence of specific local high technology in-
dustries. For example, South Korea is now the world’s
second largest producer of dynamic random access
memory (DRAM) chips, and Samsung is the world’s
single largest manufacturer of DRAM chips.

This essay analyzes to what extent South Korea’s
strong economic relationship with Japan is contributing
to Seoul’s effort to create a more autonomous arms in-
dustry. The case of Japan is particularly interesting be-
cause Japan has not only banned the export of arms but
also the export of arms-related technology (with the ex-
ception of exports to the United States).

The Japanese case, therefore, raises important ques-
tions regarding the relevance of dual-use technology,
which has become increasingly prominent in economic
relations between technologically advanced (or advanc-

ing) countries. The Japanese technological advantage in
electronics is particularly relevant for military systems
because—with recent changes in weaponry—the elec-
tronics content of these systems has grown from 34 per-
cent in 1981 to 40 percent in 1990 and continues to

increase.2  Other industrial
sectors important for mili-
tary production where Ja-
pan is leading and that
have dual-use capability
are advanced industrial
ceramics, advanced carbon
composites, radar technol-
ogy, and miniaturization of
electronic hardware.
Japan’s strength in many
dual-use technologies
makes it a latent force in
the global arms industry
despite its strict ban on the
exports of arms and arms
technologies. According to

the U.S. Department of Defense (DOD), of the critical
technologies it has identified, at least 15 are dual-use;
and Japan is considered at present the leader in five.3  A
U.S. study of Japan’s aircraft industry, which is over 70
percent dependent on procurement from the Japanese
armed forces, concluded that its research and develop-
ment (R & D) and defense production systems “actively
foster an integrated and flexible dual-use technology and
production base.”4

As shown below, electronics, information technolo-
gies, advanced materials, and advanced manufacturing
technologies form a substantial part of the transfer of
civilian technology from Japan to South Korea. Given
the fact that a considerable part of South Korea’s high
technology R & D and production is in the hands of the
big industrial conglomerates (chaebol), which are also
the major arms producers, the transfer of Japanese tech-
nology and production technology to these companies
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likely has also affected their arms production capabili-
ties.

Japanese export control efforts are unlikely to pre-
vent unwitting Japanese assistance to Korean “spin-ons”
(technologies that originate in civilian industries and
move to the defense sector) because Japanese compa-
nies, outside the very few companies involved in arms
production for Japan’s armed forces, lack even a basic
knowledge of weapons and dual-use technology5  (al-
though this is beginning to change due to joint training
efforts by government and business circles).6

The case of Japanese high technology transfers to
South Korea and its military-industrial implications also
deserves attention because of similar transfers between
Western developed countries (with fewer restrictions on
arms exports than Japan) and other Asian countries, like
South Korea, which have serious potential security prob-
lems, an inclination to build up their armaments, and a
desire to develop more independent arms production ca-
pabilities. The dual-use technology flow from Japan to
Korea also has implications for the efficiency or even
feasibility of any new global technology export control
regime in the post-Cold War era.

THE FLOW OF HIGH TECHNOLOGY FROM
JAPAN TO SOUTH KOREA

South Korea’s economic development since the 1960s
has relied heavily both on trade with Japan and on Japa-
nese development aid, foreign direct investment, and
technology. Although the political relationship is bur-
dened by scars from the past, the similarities between
Korea’s and Japan’s economic structures and develop-
ment patterns (going back to Japan’s occupation of the
Korean Peninsula from 1905 to 1945), as well as cul-
tural affinities, have promoted close cooperation and
created a considerable dependence of South Korea’s
economy on Japan.7  Although South Korea’s economy
is now much more developed and sophisticated, the de-
pendence on Japan has not disappeared. The more South
Korea expands its industrial capacity, the more it has to
import intermediate goods, equipment, parts, and tech-
nologies from Japan. Korean dependence on Japanese
capital goods and components for technologically so-
phisticated products is mainly due to the weakness of
small- and medium-sized companies and the lack of re-
search and development.

Technology can be transferred in many direct and in-

direct ways, including 100 percent equity investments,
joint ventures, technology collaboration, the purchase
of complete production facilities, license agreements, the
transfer of know-how, the provision of technical aid, the
purchase of equipment and machinery, or even reverse
engineering. In earlier days, the main vehicle for tech-
nology transfer from Japan to South Korea was Japa-
nese Foreign Direct Investment (FDI). Japan is South
Korea’s most important partner for license imports, capi-
tal goods imports, and FDI. Between 1962 and January
31, 1996, there were 2,647 projects involving Japanese
investment in South Korea, amounting to $5.3 billion.
These figures can be compared to only 1,316 U.S.
projects, totaling $4.2 billion. Of these 2,647 Japanese
projects, 2,025 were in manufacturing, with the highest
number of cases in this category for machinery (418)
and electricity/electronics (411). In terms of value, how-
ever, electricity/electronics was highest, followed by
chemicals, machinery, and transport equipment.8

Between 1962 and 1994, 4,502 licenses (48.5 percent
of all licenses) came from Japan, followed by 2,584 li-
censes from the United States, and 522 from Germany.
In fiscal year 1993 (April 1, 1993, to March 31, 1994),
South Korea became the top recipient of Japanese tech-
nology exports with 104 licenses, compared with 100
for the United States, and 80 for China.9

Obstacles in Japanese-Korean Technology Transfer

However, there are considerable impediments that
inhibit technology transfer between Japan and South
Korea and affect particularly the dual-use sector. Japan’s
ban on arms exports, as well as arms technology exports,
makes transfers that are relevant to weapon systems of-
ficially impossible. In addition, most obstacles limiting
the transfer of technology in purely civilian and com-
mercial cases affect similarly the dual-use technology
sector.

South Korea’s regulations for foreign direct invest-
ment are also still rather restrictive, despite several stages
of a general liberalization of the Korean economy.10 As
part of its import source diversification plan—introduced
in the 1970s and directed exclusively against Japan—
162 items from Japan are still subject to restrictions,
down from 258 in 1993. A further 20 items were freed
in July 1, 1996.11

The South Korean government has in the past issued
a “window guidance” to technology importers from Ja-
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pan, ordering the importers to keep royalties below a
certain threshold. This helps partly to explain why the
total royalty payments to Japan are lower than to the
United States. This “window guidance” was officially
abolished around 1990.12

In addition, the Japanese private sector is said to be
reluctant to transfer technology because of the feared
“boomerang effect,” which refers to South Korea’s grow-
ing status as a serious competitor. Bitzinger and Kosiak
quote a South Korean newspaper report that stated in
1990 that the Japanese government went as far as ban-
ning the export of 200 high technology items, including
electronics, communications, and new materials to South
Korea for five years. According to the same source, only
seven percent of all Japanese technology transfers to
Korea in 1991 were listed as “sophisticated” technolo-
gies.13 True or not, the number of instances of technol-
ogy transfer declined steadily from 146 in 1990 to 112
in 1991, and 72 cases in 1992, before going up again to
85 instances in 1993, 132 in 1994, and 168 in 1995.14

The mutual distrust between the two countries due to
the past makes both sides very suspicious of any tech-
nology transfer. On the Japanese side, it exacerbates pos-
sible concerns about a “boomerang effect.” On the
Korean side, the suspicion continues to linger that Ja-
pan, as the technologically further advanced country, is
trying to keep Korea “down” by reducing the value of
the transferred technology (outdated technology; inflated
costs; partial transfer, etc.).15 At the same time, the Ko-
rean side expects more generosity from Japan because
of its colonial record in Korea.

Another level is the legal framework. The Japanese
side demands a comprehensive agreement on intellec-
tual property rights protection along the lines of the agree-
ment concluded with the United States and the European
Union.16 However, the U.S. investment in Korea has gone
down recently and the reason given for this is still con-
cerns over international property rights.17

New Trends in the Bilateral Flow of Technology

As a result of South Korea’s growing technological
sophistication, however, the channels for the flow of tech-
nology are changing and increasing. These changes have
a considerable influence on the likelihood and feasibil-
ity of the transfer of dual-use technology and partly cir-
cumvent the Japanese ban on arms technology exports,
as well as other transfer obstacles. These trends also re-

new doubts about the feasibility of any new export con-
trol regime.

In order to offset its trade deficit with Japan ($15.5
billion in 1995) and free itself from dependence on Ja-
pan in the long term, the South Korean side has been
demanding with increasing insistence that Japan be more
generous with transfers. However, despite some agree-
ments relative to small- and medium-sized companies,
it has to be noted that the two goals of correcting the
South Korean-Japanese trade balance and simultaneously
stepping up the transfer of technology are incompatible.18

Of total South Korean imports from Japan (amounting
to $32.7 billion in 1995), 61.6 percent were in machin-
ery, electronic parts and components, transportation sys-
tems, and precision equipment.19 Ironically, the more
South Korea exports to other countries, the more it has
to import technology, equipment, and parts from Japan.
One of the fundamental flaws in South Korea’s economic
development can be traced to the related weakness of its
small- and medium- sized industrial sector.

More relevant to the analysis of possible dual-use tech-
nology transfer is the increase in the channels of tech-
nology transfer, the rise in the sophistication of the
technology involved, and the growing equality between
both sides in at least certain sectors, notably electronics.
There is now a renewed Japanese interest in transferring
technology to South Korea (and other newly industrial-
ized economies) in view of the high value of the yen,
which makes many domestic production lines uneco-
nomic. The growing sophistication and financial endow-
ments of the big South Korean companies are also seen
as a plus. Cooperation of various kinds with South Ko-
rean companies can help Japanese companies gain a foot-
hold in the Korean market, allow them to remain viable
in a given product segment (e.g., through joint develop-
ment or import of cheaper Korean parts), or assist them
in expanding to third markets, like China.

This growing parity of South Korean industry in at
least certain sectors is demonstrated by the rise in the
number of new and more equal transfer arrangements
(as they are known between advanced industrialized
countries). The growing number of so-called “strategic
alliances” are motivated by the desire of Japanese com-
panies to share risks, complement their own technolo-
gies in case of complex projects, shorten the time required
to introduce new products, and gain access into protec-
tionist markets.
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Today, Japan has become South Korea’s most impor-
tant partner in collaborative R & D. From 1985 to 1993,
South Korea and Japan cooperated on 165 joint R & D
projects (out of a total of 554 joint projects with all coun-
tries), compared with 106 projects with the United States
and 76 with Germany.20 South Korean companies have
reached this position vis a vis Japan because the big com-
panies have concentrated on certain specialized areas,
such as DRAM chips and made investments in these ar-
eas that equal if not surpass those made by Japanese and
American companies.21

A growing number of top South Korean companies
started in the 1990s to establish research centers in Ja-
pan to observe the Japanese technology market and to
facilitate the exchange of technology and information
with Japanese producers (for example, Kia Motors,
Samsung Electronics, and Pohang Iron & Steel).22

What has received the greatest attention since 1994 is
the acquisition by major South Korean companies of
smaller Japanese companies.  For example, in January
1995, Samsung purchased Union Optical (a producer of
semiconductor equipment and precision optics) as well
as Lux Ltd. (a high-range audio equipment producer).23

Electronics is the sector with the greatest relevance
for Japanese dual-use technology, and the data above
show that Japanese-South Korean technology transfer
and cooperation are particularly well-developed in this
area. In 1993, the rate of localization in South Korea’s
semiconductor industry was 18 percent for equipment
and  37 percent for materials, with over 50 percent com-
ing from Japan.24 From 1960 to 1990, technology im-
ports from Japan in the fields of home electronics,
communication equipment, and electronics parts have
been higher than those from the United States. (Recently,
however, technology imports from the United States in
the fields of computers, computer peripherals, and semi-
conductors have been higher.) In the case of semicon-
ductors, the 101 instances of technology transfer from
the United States compared with only 36 from Japan.25

Japanese companies have been instrumental in build-
ing up South Korea’s semiconductor industry, and they
have been the only ones to help Korean companies with
the development of their own flat display panel produc-
tion. Recently, the relationship between Japanese and
Korean electronics companies has moved from a one-
way transfer to the swapping of technology, joint tech-
nological development, procurement by Japanese

companies with Korean companies, and cooperation be-
tween equals. In March 1993, Samsung and NEC an-
nounced their intention to cooperate in designing
technology needed for a 256-megabit DRAM chip to
reach the market near the end of the decade. In 1993,
Samsung became the world’s largest DRAM producer.
As a result of South Korea’s success, Japan’s share of
the DRAM market fell from 65 percent in 1988 to 49
percent in 1993.26 Under an agreement signed in Octo-
ber 1993 between Fujitsu and Hyundai, both companies
work together on 4-megabit and 16-megabit DRAM chips
because Fujitsu could not afford to invest sufficient funds
on its own anymore.27

Increasingly, Japanese companies are procuring high
technology electronic parts and components from Ko-
rean companies. Since February 1995, Samsung Elec-
tronics has been exporting samples of its liquid crystal
display units (thin-film transistor type) to various Japa-
nese companies, and LG (formerly Lucky Goldstar) was
reported to plan production also for the American and
Japanese markets.28

JAPAN’S CONTRIBUTION TO SOUTH
KOREA’S ARMS PRODUCTION CAPABILITY

In order to link this substantial Japanese high tech-
nology flow to South Korea with the country’s growing
arms production capability, one has to proceed at two
different levels. One is to link the transferred technol-
ogy (or part) with the nature of the production activities
of the recipient South Korean company (i.e., to ask
whether the recipient is involved in arms production).
The other level is to investigate how civilian and mili-
tary production are linked in Korea.

But before this can be done, we must recognize the
difficulty of separating civilian, commercial technology
from dual-use military technology.29 Murayama Yuzo
explains that each technology has its own unique degree
of duality (or “multifacetedness”). In the research and
development stages, the technology duality tends to be
higher in basic research than in applied research because
the development path to the final product, which is ei-
ther commercial or military, has not yet been clarified.
At a product level, technology duality tends to be low-
ered as we advance from materials and parts to final prod-
ucts. A similar distinction can be made between product
and process technology (e.g., machine tools) in which
the latter technology’s duality tends to be higher. Tech-
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nologies with high duality tend to develop toward mili-
tary applications at one time and toward commercial ap-
plications at another time. This tendency is not due to a
change of the dual-use capability of each technology,
but instead due to the direction of dual-use technology,
which is influenced by the cost-benefits environments
in military and commercial markets.30

The greater the sophistication of a country’s indus-
trial base, the more dual-use technologies and dual-use
components will be available. The most difficult sectors
for separating high technology and dual-use are elec-
tronics, information technologies, advanced materials,
and advanced manufacturing technologies. In the end,
the transfer from civilian to military use (spin-on) is de-
termined by structural factors at the enterprise level: the
existence of military production and civilian production
in a single enterprise; the physical contiguity of both
sectors; and interactions between both sectors. At the
state level, it is determined by the nature of state involve-
ment in arms production through its own production fa-
cilities, the regulatory framework for arms production,
and, finally, the intention of the end-user (either at the
level of the production unit or the military).

An additional difficulty for investigating the Japanese-
South Korean case lies, on the one hand, in the secrecy
surrounding arms production in South Korea, which is
enhanced by the strong involvement of government in-
stitutions in arms technology development and arms pro-
duction, and, on the other hand, in the Japanese
companies’ general ignorance of and disinterest in the
problems raised by dual-use technologies.

It is therefore difficult to assess in South Korea’s case
what has been called “civil-military integration”(CMI):

Under CMI, common technologies, processes,
labor equipment, material, and/or facilities are
used to meet both defense and commercial
needs…. This includes cooperation between
government and commercial facilities in re-
search and development, manufacturing, and/
or maintenance operations; combined produc-
tion of similar military and commercial items,
including components and subsystems, side by
side on a single production line or within a
single firm or facility; and use of commercial
off-the-shelf items directly within military sys-
tems.31

Links between Civilian and Military Production in
South Korea

The South Korean government has been playing a
decisive role not only in the creation, development, and
technological upgrading of Korean industry, but even
more so in the fostering of a defense industry. Most of
this intervention concerns the chaebols, which were en-
couraged to take on both civilian as well as military pro-
duction. These seem to be ideal conditions for the
permeation of imported high technology through both
production sectors. However, there have been other
forces working against this permeation, and the govern-
ment is now trying to change this.

At present, 83 defense contractors—composed of 21
prime contractors for systems and 62 contractors for
components and subsystems—are producing about 308
defense articles.32 The top 10 companies account for 80
percent of defense sales and the average ratio of com-
mercial sales to defense sales of these companies is 15.1
percent.33  Concerning the industry’s sophistication,
South Korea is said to have reached the level of technol-
ogy of industrialized countries in the case of the Ulsan
frigate, although all of its major weapon systems are ei-
ther imported or license-produced: only the hull is in-
digenous.34

South Korea’s arms production capabilities have been
helped by the (initially state-sponsored) rise of the
chaebols and the active involvement of state institutions
in defense R & D. The Korean government has been
very actively encouraging the defense industry: provid-
ing concessional financing to defense contractors, rais-
ing a special “Defense Tax” from 1975 to 1990, offering
R & D support, and exempting capital and intermediate
goods for the defense sector from import tariffs.35 The
Special Law on the Defense Industry in 1973 continues
to support the defense industry through tax reduction,
exemption, and financial backing.36

However, secrecy, low production runs, and high de-
pendence on U.S. military technology account for the
low permeability of the civilian and military defense sec-
tors, even within individual company. Defense produc-
tion does not rank very high with Korean industry
because civilian industrial production is booming and
the defense budget is under various constraints.37

According to General Ahn Byoung-gil, vice chairman
of the Korea Defense Industry Association, the opera-
tion rate of Korea’s defense industry has dropped to 56
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percent as a result of pressure to reduce the defense bud-
get, a decreasing demand for traditional weapons, and
American reluctance to allow U.S.-licensed weapons to
be exported.38

A strong wall exists between defense production and
civilian production within the private sector, in contrast
to the Japanese case. Defense production and civilian
production are located in separate plants.39 Although one
can assume that the same specialists, machine tools, and
test equipment (mostly imported from Japan) could be
drawn upon by both production sides, the actual spin-
offs and spin-ons to date have in fact been limited by
this separation. To date, the strict control of defense pro-
duction by governmental institutions, the monopoliza-
tion of defense R & D by the Agency for Defense
Development (ADD), and the limited potential of do-
mestic procurement have not worked in favor of greater
interest by the private sector in defense production.

In order to enhance Korea’s arms production capabil-
ity and reduce the dependence on foreign (i.e., mostly
American military technology and arms), the government
is initiating various changes—ranging from providing a
higher budget for defense R & D to bringing civilian
and military R & D and production closer together. The
government has made it a policy of reducing dependence
on foreign technology, foreign weapon procurement, and
foreign materials for defense procurement and to become
instead an important exporter of military hardware.40 At
the same time, the government has had to address the
problem of its limited domestic procurement market,
growing public suspicion about the inefficient use of de-
fense expenditures, and South Korea’s low level of both
civilian and military R & D. There is, therefore, a con-
tradiction between the goal of technological indepen-
dence and the contingent need to rely on imported
technology. South Korea will need more foreign tech-
nology in order to be at least competitive in a few areas
of defense technology. This contradiction has been real-
ized by a defense economist at the Korean Institute of
Defense Analysis (KIDA), who mentioned Israel—with
its high technology niches in certain defense areas—as
the model for South Korea.41

One major step to realize these goals is to break down
the high wall between the civilian and military produc-
tion sectors and to make better use of the existing high
technology base that relies very much on imported tech-
nology. With this aim in mind, the government has de-
cided to promote the joint use of military and civilian

production facilities.42 In order to prove the value of
defense spending in the face of heightened public scru-
tiny as a result of recent disclosures of corruption, the
Defense White Paper 1995-1996 makes a point of show-
ing how advanced military technology has spread to the
civilian industrial sector and thus has benefited the whole
economy.43

The South Korean Defense Ministry is also interested
in increasing procurement of dual-use items from local
civilian industry.44 The government is even willing to
sacrifice quality for the achievement of autonomy in de-
fense production. The Defense White Paper states clearly
that “instead of introducing weapon systems from abroad,
Korean-made models of weapons systems will be
adopted as much as possible to meet future requirements,
even though they might be more expensive or lower in
quality and performance.”45 Such an attitude would, of
course, encourage spin-on efforts, even though economi-
cally they may not make sense. It is still unclear how far
this rhetoric will be translated into practice. Bitzinger
and Kosiak concluded in their earlier study on the East
Asian newly industrialized economies—which included
South Korea—that there were no systematic or concerted
efforts to take advantage of “discrete, indigenously avail-
able advanced commercial products for military-indus-
trial purposes” nor did the authors find any concrete,
long-term plans to do so.46

The Links between Japanese and Korean
Companies and Dual-Use Technology Transfers

It is obvious from the history of Japan’s involvement
in South Korea’s industrial development that Japan has
directly and indirectly contributed significantly to the
rise of South Korea’s arms production capability. The
biggest companies with arms production facilities were
and are still on the list for Japanese foreign direct in-
vestment and technology transfers. An increasing num-
ber of channels for technological cooperation and the
growing sophistication of this cooperation in sectors most
relevant to dual-use technology indicate that Japan’s
contribution to South Korea’s arms production capabil-
ity has not stopped.

There are observers who say that Japanese industry
has been exporting significant dual-use components to
other countries, proving that the ban on arms exports is
outdated.47 According to a report by the U.S. Office of
Technology Assessment:

Vigorous trade in dual-use technologies often
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enables them [Japanese firms] to skirt the [arms
export] ban at the component level. Japanese
firms can sell dual-use defense components and
parts on a company-to-company basis, largely
circumventing government policies on arms
exports.48

In 1981, it became known that one Japanese company
had sold semi-finished trench mortar barrels to South
Korea between 1976 and 1979.49 It can safely be as-
sumed that many more such cases occurred without be-
coming public knowledge.

The Korea Machine Tool Manufacturers’ Association
mentions openly in its 1994 yearbook that the Japanese-
Korean joint venture company Korea Miroku, Inc., im-
ported in 1986 (date of approval) a “gun drilling M/C
[machine tool]” from its Japanese mother company
Miroku Machinery Sales Co., Ltd.50 Almost all other
technology imports mentioned in the yearbook are dual-
use, among them a considerable part going to compa-
nies listed in the Korean Defense Industry Association’s
Korean Defense Products Guide as official arms manu-
facturers.

It is also true that dual-use items, components, and
technologies do not have to be at the cutting edge to
help the arms production of a less-developed country
like South Korea. An official of the Korea Defense In-
dustry Association confirmed that at least the subcon-
tracting companies of Korea’s arms producers have links
with Japanese companies and the Association itself has
“friendly links” with Japanese companies.51 Ironically
the heavy reliance on American weapons and licensed
production of American weapons must also contribute
to the spread of Japanese dual-use parts in South Korea
since many advanced American weapon systems have,
notably in the electronic sector, substantial Japanese
parts. In the case of licensed production of U.S. weapon
systems by South Korean companies, the procurement
of parts is left to the American side.52

Bitzinger and Kosiak mention in their study that
Hitachi is supposed to have supplied Samsung Aerospace
(which is license-producing the F-16 aircraft, among
other weapon systems) with programmable controllers
for industrial robots.  Similarly, Tsugami Corp. provided
precision processing machinery for manufacturing opto-
electronic devices to Korean Explosive Co., a major pro-
ducer of bombs and propellants for the South Korean
armed forces.53 However, Bitzinger and Kosiak conclude
that they did not find any direct evidence of any actual

spin-on of Japanese technology by South Korea related
to information or advanced manufacturing technologies.

What may also facilitate the transfer of high technol-
ogy in dual-use areas is the degree of control South Ko-
rean companies gain over the imported technology. The
ratio of transfers as agreements with patents—compared
with transfer agreements covering know-how or trade-
marks—is very high with Korea (52 percent in FY 1992).
Notably, this high ratio was the exception in technology
transfer agreements between Japan and other Asian coun-
tries, with the exception of China (a 50 percent ratio).54

Another factor giving South Korean companies greater
control over Japanese technology may also be the fact
that the proportion of technology exports by Japan to
companies in which no financial interest was held was
high in the case of South Korea (87.6 percent).55

Another structural factor possibly helping to make the
transfer of dual-use technology to South Korea more
relevant for its arms production is the close involvement
of the major Japanese companies in the civilian and mili-
tary sectors without there being much of a wall between
the two sectors.56

This fact is particularly important in areas most rel-
evant to dual-use technology and component transfer
such as the aerospace, electronics, and machinery sec-
tors. South Korea’s aerospace industry is still techno-
logically very weak, and Japan’s aerospace industry has
been a singular failure in its inability to achieve the kind
of parity that other Japanese industrial sectors have
reached with their counterparts in other advanced indus-
trialized countries. Japan is not a direct provider of high
technology for the Korean aerospace industry. Mitsubishi
has contracted out to Samsung Aerospace some of its
contract work on the Boeing 767 aircraft, but it does not
involve any high technology items. However, Kawasaki
Heavy Industry supplies Hyundai with kits for the li-
censed production of the BK-117 helicopter, which is a
German-Japanese collaborative venture (with 15 heli-
copters produced since 1989). The helicopter can be
considered a dual-use item, but the kit assembly will
hardly result in much technology transfer. Hyundai Space
& Aircraft Corp., however, is now going to invest 1.2
trillion won ($1.5 billion) in various aircraft projects,
including involvement in a multi-purpose helicopter
project. The cooperation with Kawasaki has given
Hyundai valuable know-how and technology for this
project.57 Dual-use transfer from Japan to Korea in the
aerospace industry can therefore be said to be generally
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indirect through the acquisition of Japanese production
technologies, numerically controlled (NC) machine tools,
and other production technologies.58

As shown above, the links between Japanese and
Korean electronics companies have become closer,
thanks to the new level of parity between the sectors of
both countries. In addition, it is fair to assume that South
Korean arms producers rely on Japanese electronic com-
ponents for the manufacture of weapons, either of Ko-
rean or foreign origin. A concrete case is the licensed
production by Samsung Electronics of a fire control sys-
tem for naval vessels from Ferranti (now Ferranti-GEC)
where replacement boards are bought from Japan.59

One way to illustrate the high reliance of Korean in-
dustry on Japanese technology transfer and how this in-
volves the major Korean arms producer is to juxtapose
the 64 officially registered defense companies listed in
the 1995 edition of the Korean Defense Products Guide
with the companies listed in the 1994: Annual Report
on the Introduction of Technology as having received
technology from Japan.60 This exercise shows that 11
out of 67 Korean companies received high technology
and manufacturing technology from Japanese companies
during 1994 alone (31 technologies). The top recipient
in that year was Samsung Electronics with 15 separate
entries. Of all the technology transfers listed in the 1994
Annual Report to the 11 officially listed arms manufac-
turers, 15 are dual-use technologies. Many other tech-
nologies transferred from Japanese companies to other
Korean companies mentioned in the 1994 Annual Re-
port are also dual-use, and some of these South Korean
companies are certainly subcontractors to the officially
listed arms manufacturers.

However, we have seen that there is still a very strong
separation between civilian and military production even
within the big conglomerates. The recent statements in
Korea’s Defense White Paper on the promotion of links
between the two sectors are intentions rather than new
realities. One cannot, therefore, conclude with total con-
fidence that—beyond the use of previously from Japan
acquired manufacturing technology and equipment and
Japanese parts and components—any of the listed tech-
nologies find their way directly and immediately into
the arms production sectors of the same companies.

However, Japanese technology, manufacturing equip-
ment, manufacturing technology, parts, and components
are so pervasive in South Korea’s manufacturing indus-

try that, over time, even relatively recently acquired ones
must have an impact on South Korea’s arms production
capabilities. The intention of the South Korean govern-
ment to bring R & D and production from the civilian
sectors and the military sectors closer together can only
enhance the impact of Japanese technology transfers.

CONCLUSIONS

Short of access to confidential company information
(or weapons systems themselves), it is impossible to
show directly the use of Japanese dual-use technology
for the development of South Korea’s arms industry.
However, we can detect sufficient circumstantial evi-
dence (in addition to illegal cases disclosed over the
years) to suggest that Japanese high technology flows to
South Korea have not only helped Seoul to build up its
civilian industry, but also its arms production capability.

It is clear that previous Japanese investment in nota-
bly the machinery sector (e.g., in the Changwon Ma-
chinery Industrial Zone that is South Korea’s center of
arms production) has directly helped the development
of South Korea’s arms production capabilities. There are
strong indications that illegal Japanese exports of arms
components occurred on a minor scale. It can safely be
assumed that the availability of Japanese production tech-
nologies, Japanese test equipment, and Japanese produc-
tion equipment in the private sector (notably numerically
controlled machine tools) is benefiting the military pro-
duction sector as well.

New developments in the bilateral economic relation-
ship are likely to make Japanese high technology ex-
ports even more relevant for South Korea’s goal to
upgrade its civilian and military technology. The grow-
ing sophistication of the South Korean technological
base, the financial prowess of its companies, and Japan’s
need for a partner (for sharing development costs, enter-
ing third markets, etc.) have created a more level play-
ing field between the two countries. In many cases, these
factors have encouraged Japanese as well as South Ko-
rean companies to overcome technology transfer impedi-
ments and to use new channels of technology transfer.
Not only do new channels open new opportunities for
technology transfer that are particularly relevant for dual-
use technology and dual-use parts, but they also make
any government or company export controls both less
desirable and—from a nonproliferation standpoint—
more difficult to implement.
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The South Korean government’s intention to reduce
the wall between the civilian and military production
sectors will also provide greater opportunities for increas-
ingly sophisticated Japanese high technology transfers
into specific sectors of South Korean industry (notably
electronics and machinery) in order to provide greater
future benefits to South Korea’s growing arms produc-
tion sector.

These new developments will also enhance the use of
high technology imports from other developed countries
for South Korea’s arms producing capability, correspond-
ing to a similar pattern developing between other newly
industrialized countries and developed countries. South
Korea has also been very active in tapping the Russian
potential for high technology transfers (e.g., new mate-
rials).

The establishment of research centers at public uni-
versities (notably at Seoul National University, the Ko-
rean Advanced Institute of Science and Technology, and
Pohang Institute of Technology) means that civilian and
academic cooperation by foreign and Korean institutions
with these organizations may increasingly have military
implications. Notably, this is important for public Euro-
pean universities suffering from severe budget cuts.
South Korean institutions have become very attractive
for these European bodies because they are very gener-
ously endowed, and Seoul is actively encouraging their
cooperation with foreign institutions. In 1995, South Ko-
rea and France agreed to participate in large-scale
projects in aerospace technology, and during President
Kim Young-Sam’s visit to Europe in 1995, the estab-
lishment of 13 overseas research centers of five Korean
government-funded research institutes and eight univer-
sity research centers was agreed to.61 In this context, it
is also interesting to note that Seoul is now seeking to
participate in the European Commission’s EUREKA pro-
gram to share expenses for technology R & D.62 An-
other example is the establishment of the South
Korean-United Kingdom Research Center between
Rolls-Royce and the Korea Institute of Machinery and
Metals, aimed at conducting research in aerospace ma-
terials. The Korean side will provide R & D funds and
researchers while Rolls-Royce will provide the facili-
ties.63

South Korea’s growing technological sophistication
has made its participation necessary in international ex-
port control regimes. It is now member of all major ex-
port regimes except the Missile Technology Control

Regime (MTCR) and the Australia Group. Japan has
been playing an important role in bringing South Korea
into these export control regimes. The result of Korea’s
growing involvement in export controls is that Japan can
deal with Korea in a congenial framework that allows
the transfer of increasingly sophisticated technology
without having to worry that these exports of high tech-
nology and high technology parts may end up in the very
few outlawed countries (like North Korea, Iraq, Iran, or
Libya), which are the object of the post-COCOM re-
gime (Wassenaar Agreement).  Japanese export controls,
as such, do not constitute an obstacle to technology ex-
ports to South Korea, nor is the author aware that they
are used by Japan to limit technology exports to Korea.
Since the granting of export licenses depends on the
technology’s specific end-use, rather than its origin or
potential applications, the Japanese export control sys-
tem may actually facilitate the export of dual-use com-
ponents, items, and technologies.

But why do these findings matter? First of all, they
clearly demonstrate that Japan’s strict ban on arms ex-
ports (including the export of arms-related technology
and equipment) is being circumvented by the close com-
mercial cooperation between Japan and South Korea,
the effect of “globalization,” and the increasing parity
of the two countries’ technological and financial strength.
In addition, Seoul is pursuing a policy of building up a
more autonomous defense industry in sectors where ci-
vilian high technology can be more easily applied to
military equipment or can help to produce such equip-
ment (e.g., flat screen display panels, electronic parts,
production equipment/production technologies, etc.). Po-
litically, this implies that Japan’s political leaders ac-
cept this “hollowing out” of their arms export ban, either
openly or implicitly.

Secondly, the economic relationship between Japan
and South Korea shows that the “leakage” of high tech-
nology and dual-use technology between highly devel-
oped countries like Japan and technologically advancing
countries like South Korea is not only unavoidable but
increasing. This fact has to be borne in mind when dis-
cussing the impact of cooperation and interaction be-
tween countries like Japan and South Korea on the
technological competitiveness of the more advanced
partner. Cooperation may mean “loss” or “gradual leak-
age” of the most advanced technology to the technologi-
cally advancing countries, but the alternative for the
highly developed countries may mean lack of funding
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for moving up the increasingly expensive ladder of tech-
nological development or the loss of export opportuni-
ties.

Thirdly, the inclusion of South Korea into Western
arms control regimes should reduce—from a nonprolif-
eration perspective—concerns about dual-use technol-
ogy falling into unauthorized hands. This development
should also solve the problem of differentiating between
high technology and dual-use technology that is getting
more complex, the higher the level of technology in-
volved. Due to the limits of the author’s data and techni-
cal expertise, this essay cannot establish in detail which
Japanese transferred dual-use technology is most relevant
to South Korea’s arms industry. However, there are two
political problems deriving from the present findings that
do affect the security situation on the Korean Peninsula.

The strengthening of South Korea’s arms industry
through the kind of cooperation as exists with Japan will
affect the attitude of the Korean government and popu-
lation towards the weakening position of North Korea.
Most signs so far seem to indicate that the growing over-
all asymmetry in national strength reduces rather than
strengthens South Korea’s willingness to compromise
and cushion the demise of North Korea, although many
other factors (e.g., political instability, political leader-
ship weaknesses, and North Korean provocation) are also
involved. The impact of a stronger and more indepen-
dent arms industry goes even further than just the rela-
tionship with North Korea. It also affects South Korea’s
relationship with its regional neighbors now, as well as
in the post-reunification era (as is illustrated in the ad-
vocacy by some South Korean military leaders of a blue
water navy or the growing perception of Japan as the
“next greatest military threat”64).

Finally, the growing sophistication of the South Ko-
rean defense sector and the strong encouragement of
exports will have considerable impact on at least the
medium level of the world arms export market and force
Western companies to move constantly up the ladder of
sophistication. The United States seems to be relying on
its political clout and established position as South
Korea’s major arms supplier and supplier of production
licenses and tries to limit the exports of weapons based
on American technology. Other countries do not have
such leverage or are interested instead in exploiting South
Korea’s eagerness to develop its high technology, arms
production, and arms export industry. Herein lies the
future challenge.
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