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one of the most volatile areas in the post-Colctlectronics is particularly relevant for military systems

War era, with both North and South Korea highlybecause—with recent changes in weaponry—the elec-
armed and in a state of tense confrontation. Since thisonics content of these systems has grown from 34 per-
situation continues to pose a danger to both regional aént in 1981 to 40 percent in 1990 and continues to

The Korean Peninsula is generally recognized asg) countries. The Japanese technological advantage in

global security, understand- increasé. Other industrial

ing the factors that underpin] sectors important for mili-

this military stand-off—such . tary production where Ja-
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U.S. security guarantee ap- exports of arms and arms

pears to some South Koreans to be no longer as strong or technologies. According to

reliable as before. In addition, South Korea is animateﬁ1e U.S. Department of Defense (DOD), of the critical

by an extremely strong sense of nationalism, which motfechnologies it has identified, at least 15 are dual-use;

vates its dual quest for security and technological indeEsnd Japan is consid,ere_d at pr_esent the Iegde_r ih Ave.
pendence. U.S. study of Japan’s aircraft industry, which is over 70

o _ _ percent dependent on procurement from the Japanese
As a result, South Korea is involved in a major effortgrmed forces, concluded that its research and develop-
to upgrade its high technology industries and to develogent (R & D) and defense production systems “actively

amore independent arms production capability. This gogbster an integrated and flexible dual-use technology and
seems achievable in view of South Korea’s industriahroduction base?”

development (by growth rate, scope, and sophistication)

and the emergence of specific local high technology in-. As shown below, el_ectronlcs, information technolo_—
dustries. For example, South Korea is now the world'gies advanced materials, and advanced manufacturing

second largest producer of dynamic random acceégchnologles form a substantial part of the transfer of

memory (DRAM) chips, and Samsung is the world’sC'Vi”an technology from Japan to South Korea. Given
single largest manufactl;rer of DRAM chips the fact that a considerable part of South Korea’s high

] technology R & D and production is in the hands of the
This essay analyzes to what extent South Koreaig industrial conglomeratest{aebo), which are also
strong economic relationship with Japan is contributinghe major arms producers, the transfer of Japanese tech-

to Seoul’s effort to create a more autonomous arms ifplogy and production technology to these companies
dustry. The case of Japan is particularly interesting be-

cause Japan has not only banned the export of arms Imit Reinhard Drifte is Chair of Japanese Politics in the
also the export of arms-related technology (with the expepartment of Politics at the University of Newcastle,
ception of exports to the United States). United Kingdom. He has written extensively on the

The Japanese case, therefore, raises important qudgPanese economy, including a bolkms Production
tions regarding the relevance of dual-use technologif? Japan. The Military Applications of Civilian
which has become increasingly prominent in economi¢echnology (Westview Press, 1986). During 1997-98,

in Japan.
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likely has also affected their arms production capabilidirect ways, including 100 percent equity investments,
ties. joint ventures, technology collaboration, the purchase

Japanese export control efforts are unlikely to pregf complete production facilities, license agreements, the

vent unwitting Japanese assistance to Korean “spin-onH”"’msr]:er of kfnow-_how, the p(;owsmhn of technical aid, the
(technologies that originate in civilian industries andPurchase of equipment and machinery, or even reverse

move to the defense sector) because Japanese Com(g%gineering. In earlier days, the main vehicle for tech-
nies, outside the very few companies involved in arm ology transfer from Japan to South Korea was Japa-

production for Japan’s armed forces, lack even a basitESe Foreign_ Direct Investment (FDI)' Ja_lpan Is SOUt_h
knowledge of weapons and dual-use techndldgy Korea'’s mostimportant partner for license imports, capi-
though this is beginning to change due to joint trainin al goods imports, and FDI. Between 1962 and January

efforts by government and business circfes). _ 1, 1996, th_ere were 2,647 projects_involving Jap_a_nese
investment in South Korea, amounting to $5.3 billion.

The case of Japanese high technology transfers fthese figures can be compared to only 1,316 U.S.
South Korea and its military-industrial implications alsoprojects, totaling $4.2 billion. Of these 2,647 Japanese
deserves attention because of similar transfers betweﬁfbjects, 2,025 were in manufacturing, with the highest
Western developed countries (with fewer restrictions oOQyumber of cases in this category for machinery (418)
arms exports than Japan) and other Asian countries, lilgd electricity/electronics (411). In terms of value, how-
South Korea, which have serious potential security proksyer, electricity/electronics was highest, followed by
lems, an inclination to build up their armaments, and ghemicals, machinery, and transport equipriient.

desire to develop more independent arms production ca- q i
pabilities. The dual-use technology flow from Japan to Between 1962 and 1994, 4,502 licenses (48.5 percent

Korea also has implications for the efficiency or everP]c all IiC(fansecham(_a f:jom Japan, fgllowefd by 2,584 i-
feasibility of any new global technology export contro|CENSES oM the Unite .States, and 522 from Germany.
regime in the post-Cold War era 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

THE FLOW OF HIGH TECHNOLOGY FROM for the United States, and 80 for Chtha.

JAPAN TO SOUTH KOREA

South Korea’s economic development since the 196QSpstacles in Japanese-Korean Technology Transfer
has relied heavily both on trade with Japan and on Japa-

nese development aid, foreign direct investment, and rl:kt))_wever:, tTere are cfonstl)derable |mped|megtss thart]
technology. Although the political relationship is bur-INNibit technology transfer between Japan and Sout

dened by scars from the past, the similarities betwe orea and affect particularly the dual-use sector. Japan’s
Korea’s and Japan’s economic structures and develo an on arms exports, as well as arms technology exports,
ment patterns (going back to Japan’s occupation of t akes transfers that are relevant to weapon systems of-

Korean Peninsula from 1905 to 1945), as well as CuF_lcially impossible. In addition, most obstacles limiting
tural affinities, have promoted close cooperation anH1e tr.ansfer of technol_og_y in purely civilian and com-
created a considerable dependence of South Korea{'},erc'al cases affect similarly the dual-use technology

economy on JapanAlthough South Korea’s economy sector.

is now much more developed and sophisticated, the de-South Korea’s regulations for foreign direct invest-
pendence on Japan has not disappeared. The more Sauémt are also still rather restrictive, despite several stages
Korea expands its industrial capacity, the more it has tof a general liberalization of the Korean econdfris
import intermediate goods, equipment, parts, and teclpart of its import source diversification plan—introduced
nologies from Japan. Korean dependence on Japanésehe 1970s and directed exclusively against Japan—
capital goods and components for technologically sot62 items from Japan are still subject to restrictions,
phisticated products is mainly due to the weakness afown from 258 in 1993. A further 20 items were freed
small- and medium-sized companies and the lack of réa July 1, 1996

search and development. The South Korean government has in the past issued

Technology can be transferred in many direct and ina “window guidance” to technology importers from Ja-

The Nonproliferation Review/Spring-Summer 1997 73



Reinhard Drifte

pan, ordering the importers to keep royalties below aew doubts about the feasibility of any new export con-
certain threshold. This helps partly to explain why thdrol regime.

totgl royalty payments to Japan_ are lower thar_1 to the | order to offset its trade deficit with Japan ($15.5
United States. This *window guidance” was officially jjiop, jn 1995) and free itself from dependence on Ja-

abolished around 1990. pan in the long term, the South Korean side has been

In addition, the Japanese private sector is said to ieemanding with increasing insistence that Japan be more
reluctant to transfer technology because of the fearegkenerous with transfers. However, despite some agree-
“boomerang effect,” which refers to South Korea'’s growiments relative to small- and medium-sized companies,
ing status as a serious competitor. Bitzinger and Kosiak has to be noted that the two goals of correcting the
guote a South Korean newspaper report that stated $outh Korean-Japanese trade balance and simultaneously
1990 that the Japanese government went as far as batepping up the transfer of technology are incompdfible.
ning the export of 200 high technology items, includingOf total South Korean imports from Japan (amounting
electronics, communications, and new materials to Soutilb $32.7 billion in 1995), 61.6 percent were in machin-
Korea for five years. According to the same source, onlgry, electronic parts and components, transportation sys-
seven percent of all Japanese technology transfers tiems, and precision equipmémtironically, the more
Korea in 1991 were listed as “sophisticated” technoloSouth Korea exports to other countries, the more it has
gies® True or not, the number of instances of technolto import technology, equipment, and parts from Japan.
ogy transfer declined steadily from 146 in 1990 to 112ne of the fundamental flaws in South Korea'’s economic
in 1991, and 72 cases in 1992, before going up again tievelopment can be traced to the related weakness of its
85 instances in 1993, 132 in 1994, and 168 in 2995. small- and medium- sized industrial sector.

The mutual distrust between the two countries due to More relevant to the analysis of possible dual-use tech-
the past makes both sides very suspicious of any techelogy transfer is the increase in the channels of tech-
nology transfer. On the Japanese side, it exacerbates postogy transfer, the rise in the sophistication of the
sible concerns about a “boomerang effect.” On théechnology involved, and the growing equality between
Korean side, the suspicion continues to linger that Jdsoth sides in at least certain sectors, notably electronics.
pan, as the technologically further advanced country, i€here is now a renewed Japanese interest in transferring
trying to keep Korea “down” by reducing the value oftechnology to South Korea (and other newly industrial-
the transferred technology (outdated technology; inflateited economies) in view of the high value of the yen,
costs; partial transfer, eté® At the same time, the Ko- which makes many domestic production lines uneco-
rean side expects more generosity from Japan becausamic. The growing sophistication and financial endow-
of its colonial record in Korea. ments of the big South Korean companies are also seen

Another level is the legal framework. The Japanes@S a plus. quperation of various kinds With Sout_h Ko-
side demands a comprehensive agreement on intelld&2N companies can help Japanese companies gain afoot-
tual property rights protection along the lines of the agred°!d in the Ko(;ean market, allow tr;]em tohr_er_nag] V|a|ble
ment concluded with the United States and the Europeéjﬁa given pro uct segment (e.g., through joint cevelop-
Union® However, the U.S. investment in Korea has gonénent or |n_1port of c_:heaper Kore_an par_ts), or assist them
down recently and the reason given for this is still con!l expanding to third markets, like China.

cerns over international property rights. This growing parity of South Korean industry in at
least certain sectors is demonstrated by the rise in the
New Trends in the Bilateral Flow of Technology number of new and more equal transfer arrangements

I(as they are known between advanced industrialized

As a result of South Korea’s growing technologica . . o )
L countries). The growing number of so-called “strategic
sophistication, however, the channels for the flow of tech= . . ) .
. . . alliances” are motivated by the desire of Japanese com-
nology are changing and increasing. These changes ha\lgnies to share risks, complement their own technolo
a considerable influence on the likelihood and feasibil? ' P

ity of the transfer of dual-use technology and partly cir-gie.S in case of complex projects, shqrten the time required
cumvent the Japanese ban on arms technology exportt% introduce new products, and gain access into protec-
tiohist markets.

as well as other transfer obstacles. These trends also re-
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Today, Japan has become South Korea’s most impocempanies with Korean companies, and cooperation be-
tant partner in collaborative R & D. From 1985 to 1993tween equals. In March 1993, Samsung and NEC an-
South Korea and Japan cooperated on 165 joint R & Bounced their intention to cooperate in designing
projects (out of a total of 554 joint projects with all coun-technology needed for a 256-megabit DRAM chip to
tries), compared with 106 projects with the United Stateseach the market near the end of the decade. In 1993,
and 76 with German¥. South Korean companies have Samsung became the world’s largest DRAM producer.
reached this positioris avis Japan because the big com-As a result of South Korea’s success, Japan’s share of
panies have concentrated on certain specialized aredise DRAM market fell from 65 percent in 1988 to 49
such as DRAM chips and made investments in these gvercent in 1993 Under an agreement signed in Octo-
eas that equal if not surpass those made by Japanese bad1993 between Fujitsu and Hyundai, both companies
American companies. work together on 4-megabit and 16-megabit DRAM chips

A growing number of top South Korean companieéjec_ause Fujitsu could not afford to invest sufficient funds
started in the 1990s to establish research centers in 4L/t OWn anymoré.
pan to observe the Japanese technology market and tdncreasingly, Japanese companies are procuring high
facilitate the exchange of technology and informatiortechnology electronic parts and components from Ko-
with Japanese producers (for example, Kia Motorgiean companies. Since February 1995, Samsung Elec-
Samsung Electronics, and Pohang Iron & Stéel). tronics has been exporting samples of its liquid crystal

What has received the greatest attention since 1994q£splay units (_thin-film transistor type) to various Japa-
the acquisition by major South Korean companies gpeSe companies, and LG, (formerly Lucky Gold_star) was
smaller Japanese companies. For example, in Janud: orted to plan production also for the American and
1995, Samsung purchased Union Optical (a producer8 panese markets.
semiconductor equipment and precision optics) as well

as Lux Ltd. (a high-range audio equipment produ€er). JAPAN'S CONTRIBUTION TO SOUTH
. _ KOREA'S ARMS PRODUCTION CAPABILITY
Electronics is the sector with the greatest relevance

for Japanese dual-use technology, and the data abovdn order to link this substa_ntial Japanese high t_ech-
show that Japanese-South Korean technology transfBplogy flow to South Korea with the country’s growing
and cooperation are particularly well-developed in thi€ms production capability, one has to proceed at two
area. In 1993, the rate of localization in South Koreg'different levels. One is to link the transferred technol-
semiconductor industry was 18 percent for equipmer9Y (or part)_with the nature of the productio_n activities
and 37 percent for materials, with over 50 percent conff the recipient South Korean company (i.e., to ask
ing from Japad* From 1960 to 1990, technology im- whether the recipient is |n\_/olved in arms productlo_r!).
ports from Japan in the fields of home electronics] he other Ie_vel is to investigate how civilian and mili-
communication equipment, and electronics parts ha@"y production are linked in Korea.

been higher than those from the United States. (Recently,But before this can be done, we must recognize the
however, technology imports from the United States infifficulty of separating civilian, commercial technology
the fields of computers, computer peripherals, and semfrom dual-use military technolod§. Murayama Yuzo
conductors have been higher.) In the case of semicosxplains that each technology has its own unique degree
ductors, the 101 instances of technology transfer frorof duality (or “multifacetedness”). In the research and
the United States compared with only 36 from J&pan. development stages, the technology duality tends to be

Japanese companies have been instrumental in buildgher in basic research than in applied research because
ing up South Korea’s semiconductor industry, and the?1e development path to the final product, which is ei-
have been the only ones to help Korean companies wi Rer commercial or military, has nof[ yet been clarified.
the development of their own flat display panel producft @ product level, technology duality tends to be low-
tion. Recently, the relationship between Japanese asged as we advance from materials and parts to final prod-
Korean electronics companies has moved from a on&cts. A similar distinction can be made between product
way transfer to the swapping of technology, joint tech@nd process technol’ogy (€.g., machine tools) in which
nological development, procurement by Japanes@e latter technology’s duality tends to be higher. Tech-
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nologies with high duality tend to develop toward mili- Links between Civilian and Military Production in
tary applications at one time and toward commercial agsouth Korea

this intervention concerns tisbaebolswhich were en-
The greater the sophistication of a country’s induseouraged to take on both civilian as well as military pro-
trial base, the more dual-use technologies and dual-udection. These seem to be ideal conditions for the
components will be available. The most difficult sectorgpermeation of imported high technology through both
for separating high technology and dual-use are eleproduction sectors. However, there have been other
tronics, information technologies, advanced materialdprces working against this permeation, and the govern-
and advanced manufacturing technologies. In the endient is now trying to change this.
the transfer from civilian to military use (spin-on) is de-

termined by structural factors at the enterprise level: thﬁrime contractors for systems and 62 contractors for
existence of military production and civilian prOdUCtioncomponents and subsystems—are producing about 308
in a single enterprise; the physical contiguity of bOtI’blefense article¥. The top 10 companies account for 80
sectors; and interactions between both sectors. At the, .+ ¢ defense sales and the average ratio of com-
state level, itis determined by the nature of state involve: ercial sales to defense sales of these companies is 15.1
ment in arms production through its own production fa'percent%f* Concerning the industry’s sophistication
ciIities_, the regul_atory_framework for arms p_rOdUCtion’South Korea is said to have reached the level of techn’ol-
and, finally, the mte_‘ntlon _Of the end_-_user (either at th%gy of industrialized countries in the case of the Ulsan
level of the production unit or the military). frigate, although all of its major weapon systems are ei-

An additional difficulty for investigating the Japanese-ther imported or license-produced: only the hull is in-
South Korean case lies, on the one hand, in the secredigenous?

surrounding arms produc_:tlon in South Korea, Wh'Ch_'s South Korea’s arms production capabilities have been
er_lhal_nced_ by the strong involvement of government Ir’Helped by the (initially state-sponsored) rise of the
St'IUt!OnS in arms technology development and arms P'®haebolsand the active involvement of state institutions
dUCt'On: a,nd, on the other hand, m_t_he Japa_meqﬁ defense R & D. The Korean government has been
companies _general ignorance of and (_j|smterest n th\‘?ery actively encouraging the defense industry: provid-
problems raised by dual-use technologies. ing concessional financing to defense contractors, rais-
It is therefore difficult to assess in South Korea’s caseng a special “Defense Tax” from 1975 to 1990, offering
what has been called “civil-military integration”(CMI): R & D support, and exempting capital and intermediate

At present, 83 defense contractors—composed of 21

76

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-
tems3!

goods for the defense sector from import taffffShe
Special Law on the Defense Industry in 1973 continues
to support the defense industry through tax reduction,
exemption, and financial backifg.

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 constréints.

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 bpdsduction facilities'? In order to prove the value of
get, a decreasing demand for traditional weapons, amttfense spending in the face of heightened public scru-
American reluctance to allow U.S.-licensed weapons ttny as a result of recent disclosures of corruption, the
be exported® Defense White Paper 1995-199@kes a point of show-

A strong wall exists between defense production anH‘g how advanced military technology has spread to the

civilian production within the private sector, in contrastCiV"ian industrial sector and thus has benefited the whole

to the Japanese case. Defense production and civiIi&‘fonomyt'3

production are located in separate pldhisithough one The South Korean Defense Ministry is also interested
can assume that the same specialists, machine tools, andncreasing procurement of dual-use items from local
test equipment (mostly imported from Japan) could beivilian industry** The government is even willing to
drawn upon by both production sides, the actual spirsacrifice quality for the achievement of autonomy in de-
offs and spin-ons to date have in fact been limited bfense production. THeefense White Papetates clearly
this separation. To date, the strict control of defense prohat “instead of introducing weapon systems from abroad,
duction by governmental institutions, the monopolizaKorean-made models of weapons systems will be
tion of defense R & D by the Agency for Defenseadopted as much as possible to meet future requirements,
Development (ADD), and the limited potential of do-even though they might be more expensive or lower in
mestic procurement have not worked in favor of greateguality and performance?® Such an attitude would, of
interest by the private sector in defense production. course, encourage spin-on efforts, even though economi-

In order to enhance Korea’s arms production capabiE"’?”y they may _not make sense. Itis still u_nclear_ h.OW far
ity and reduce the dependence on foreign (i.e., most?'s rhetoric will be translated into practice. Bitzinger

American military technology and arms), the governmen nd Kosiak concluded in their earlier study on the East

is initiating various changes—ranging from providing o'sian newly industrialized economies—which included
higher budget for defense R & D to bringing civilian South Korea—that there were no systematic or concerted

and military R & D and production closer together. Theeffors to take advantage of “discrete, indigenously avail-
le advanced commercial products for military-indus-

government has made it a policy of reducing dependen | : did th hors find
on foreign technology, foreign weapon procurement, anffia! purposes” nor did the authors find any concrete,

foreign materials for defense procurement and to becon'@9-term plans to do sé.

instead an important exporter of military hardw&rat _

the same time, the government has had to address thge Links between Japanese and Korean

problem of its limited domestic procurement marketCompanies and Dual-Use Technology Transfers
growing public suspicion about the inefficient use of de- It is obvious from the history of Japan’s involvement
fense expenditures, and South Korea’s low level of botih South Korea’s industrial development that Japan has
civilian and military R & D. There is, therefore, a con-directly and indirectly contributed significantly to the
tradiction between the goal of technological indepenrise of South Korea’s arms production capability. The
dence and the contingent need to rely on importegiggest companies with arms production facilities were
technology. South Korea will need more foreign techand are still on the list for Japanese foreign direct in-
nology in order to be at least competitive in a few areagestment and technology transfers. An increasing num-
of defense technology. This contradiction has been redber of channels for technological cooperation and the
ized by a defense economist at the Korean Institute @frowing sophistication of this cooperation in sectors most
Defense Analysis (KIDA), who mentioned Israel—with relevant to dual-use technology indicate that Japan’s
its high technology niches in certain defense areas—a®ntribution to South Korea’s arms production capabil-
the model for South Koref. ity has not stopped.

One major step to realize these goals is to break down There are observers who say that Japanese industry
the high wall between the civilian and military produc-has been exporting significant dual-use components to
tion sectors and to make better use of the existing higther countries, proving that the ban on arms exports is
technology base that relies very much on imported teclyutdated? According to a report by the U.S. Office of
nology. With this aim in mind, the government has deTechnology Assessment:
cided to promote the joint use of military and civilian Vigorous trade in dual-use technologies often
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enables them [Japanese firms] to skirt the [arms  spin-on of Japanese technology by South Korea related
export] ban at the component level. Japanese to information or advanced manufacturing technologies.
firms can sell dual-use defense components and

: What may also facilitate the transfer of high technol-
parts on a company-to-company basis, largely

_ ! ici ogy in dual-use areas is the degree of control South Ko-
cwcum;/gntlng government policies on arms rean companies gain over the imported technology. The
expo_rt b' K h ratio of transfers as agreements with patents—compared

In 1981, it ecame known that one Japanese COmpay, ransfer agreements covering know-how or trade-

had sold semi-finished trench mortar barrels to Sout arks—is very high with Korea (52 percent in FY 1992)

Koree:j bre]:tween 1976 and ;94?9“ can safeldy b_ehas- Notably, this high ratio was the exception in technology

sume t aélr_nakny mlorctla such cases occurred without bi‘?énsfer agreements between Japan and other Asian coun-

coming public knowledge. tries, with the exception of China (a 50 percent r&tio).
The Korea Machine Tool Manufacturers’ AssociationAnother factor giving South Korean companies greater
mentions openly in its 1994 yearbook that the Japanesesntrol over Japanese technology may also be the fact

Korean joint venture company Korea Miroku, Inc., im-that the proportion of technology exports by Japan to

ported in 1986 (date of approval) a “gun drilling M/C companies in which no financial interest was held was

machine tool]” from its Japanese mother companyigh in the case of South Korea (87.6 perceént).

[ hi 1" f its J h yigh in th f South K (87.6 &nt)

Miroku Machinery Sales Co., Ltd.Almost all other — — \ ey structural factor possibly helping to make the
technology imports mentioned in the yearbook are dual;, | «te of qual-use technology to South Korea more
use, among them a considerable part going to COMPRs|evant for its arms production is the close involvement
nies listed in the Korean Defense Industry ASSociation'g¢ e major Japanese companies in the civilian and mili-
Forean Defense Products Guiee official arms manu- tary sectors without there being much of a wall between
acturers. the two sector®

'th's |a|39 mée that gual-usebltems,hcompqnent(sj, and This fact is particularly important in areas most rel-
technologies do not have to be at the cutting edge Q. 1o dual-use technology and component transfer

lf_lltjlpsthe :rms product:;)_n. °|f ? Iﬁss-develop?d CoUNtry\ch as the aerospace, electronics, and machinery sec-
Ike South Korea. An official of the Korea Defense In-, . South Korea’s aerospace industry is still techno-

dust_ry Assomaﬂ_on conf|rme1d that at least the Sch_oqbgically very weak, and Japan’s aerospace industry has
trf_;\ctlng companies of K(_)reas arms prodU(_:er_s h{?lve I'm(t?een a singular failure in its inability to achieve the kind
}‘N'Fh Japa_nes? companies and the Ass_omatlo_n itself hﬂ? parity that other Japanese industrial sectors have
friendly Ilnks. with Japanes_e compam@slronlca_lly reached with their counterparts in other advanced indus-
the heayy reliance on American weapons and I'C?nsqﬁalized countries. Japan is not a direct provider of high
production of American weapons must al_so ContrIbUt‘?echnology for the Korean aerospace industry. Mitsubishi
tc_) the spread of Japanese d%*a"use parts in South KOe&s contracted out to Samsung Aerospace some of its
since ma_my advanced Amerlcan weapon s_y stems h‘F"Vceontract work on the Boeing 767 aircraft, but it does not
notably in the electr_onlc sector, sut_)stantlal Japanese oive any high technology items. However, Kawasaki
parts. In the case of licensed produ_ct|on of U.S. Weapqqeavy Industry supplies Hyundai with kits for the li-
systems_ by South Korean_ companies, the procuremegl \seq production of the BK-117 helicopter, which is a
of parts is left to the American sidfe. German-Japanese collaborative venture (with 15 heli-
Bitzinger and Kosiak mention in their study thatcopters produced since 1989). The helicopter can be
Hitachi is supposed to have supplied Samsung Aerospacensidered a dual-use item, but the kit assembly will
(which is license-producing the F-16 aircraft, amondhardly resultin much technology transfer. Hyundai Space
other weapon systems) with programmable controller& Aircraft Corp., however, is now going to invest 1.2
for industrial robots. Similarly, Tsugami Corp. providedtrillion won ($1.5 billion) in various aircraft projects,
precision processing machinery for manufacturing optoncluding involvement in a multi-purpose helicopter
electronic devices to Korean Explosive Co., a major prgroject. The cooperation with Kawasaki has given
ducer of bombs and propellants for the South KoreaHyundai valuable know-how and technology for this
armed force8® However, Bitzinger and Kosiak conclude project®” Dual-use transfer from Japan to Korea in the
that they did not find any direct evidence of any actuaherospace industry can therefore be said to be generally
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indirect through the acquisition of Japanese productiotry that, over time, even relatively recently acquired ones
technologies, numerically controlled (NC) machine toolsmust have an impact on South Korea’s arms production
and other production technologfés. capabilities. The intention of the South Korean govern-

As shown above, the links between Japanese afgent to bring R & D and production from the civilian
Korean electronics companies have become closetectors and the military sectors closer together can only

thanks to the new level of parity between the sectors &nhance the impact of Japanese technology transfers.
both countries. In addition, it is fair to assume that South

Korean arms producers rely on Japanese electronic com©ONCLUSIONS

ponents for the manufacture of weapons, either of Ko- Short of access to confidential company information
rean or foreign origin. A concrete case is the licensetbr weapons systems themselves), it is impossible to
production by Samsung Electronics of a fire control sysshow directly the use of Japanese dual-use technology
tem for naval vessels from Ferranti (now Ferranti-GECjor the development of South Korea's arms industry.
where replacement boards are bought from J&pan. However, we can detect sufficient circumstantial evi-

One way to illustrate the high reliance of Korean in.dence (in addition to illegal cases disclosed over the
dustry on Japanese technology transfer and how this if€arS) to suggest that Japanese high technology flows to
volves the major Korean arms producer is to juxtapose®uth Korea have not only helped Seoul to build up its
the 64 officially registered defense companies listed igivilian industry, but also its arms production capability.

the 1995 edition afhe Korean Defense Products Guide |t is clear that previous Japanese investment in nota-
with the companies listed in tH€©94: Annual Report bly the machinery sector (e.g., in the Changwon Ma-
on the Introduction of Technologs having received chinery Industrial Zone that is South Korea’s center of
technology from Japafi. This exercise shows that 11 arms production) has directly helped the development
out of 67 Korean companies received high technologgf South Korea’s arms production capabilities. There are
and manufacturing technology from Japanese companiggong indications that illegal Japanese exports of arms
during 1994 alone (31 technologies). The top recipierdomponents occurred on a minor scale. It can safely be
in that year was Samsung Electronics with 15 separatgsumed that the availability of Japanese production tech-
entries. Of all the technology transfers listed in the 1994ologies, Japanese test equipment, and Japanese produc-
Annual Reporto the 11 officially listed arms manufac- tion equipment in the private sector (notably numerically
turers, 15 are dual-use technologies. Many other tecidontrolled machine tools) is benefiting the military pro-
nologies transferred from Japanese companies to othguiction sector as well.

Korean companies mentioned in the 199%hual Re-

New developments in the bilateral economic relation-
port are also dual-use, and some of these South Koreap. . )
: . .—._Ship are likely to make Japanese high technology ex-
companies are certainly subcontractors to the officiall

. ¥)orts even more relevant for South Korea’s goal to
listed arms manufacturers. T -
upgrade its civilian and military technology. The grow-

However, we have seen that there is still a very stronigig sophistication of the South Korean technological
separation between civilian and military production evemase, the financial prowess of its companies, and Japan’s
within the big conglomerates. The recent statements imeed for a partner (for sharing development costs, enter-
Korea'sDefense White Pap@n the promotion of links ing third markets, etc.) have created a more level play-
between the two sectors are intentions rather than newg field between the two countries. In many cases, these
realities. One cannot, therefore, conclude with total corfactors have encouraged Japanese as well as South Ko-
fidence that—beyond the use of previously from Japarean companies to overcome technology transfer impedi-
acquired manufacturing technology and equipment anghents and to use new channels of technology transfer.
Japanese parts and components—any of the listed tetiet only do new channels open new opportunities for
nologies find their way directly and immediately into technology transfer that are particularly relevant for dual-
the arms production sectors of the same companies. use technology and dual-use parts, but they also make

However, Japanese technology, manufacturing equigiy government or company export controls both less
ment, manufacturing technology, parts, and componenf€sirable and—from a nonproliferation standpoint—
are so pervasive in South Korea’s manufacturing indugnore difficult to implement.
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The South Korean government's intention to reduc®egime (MTCR) and the Australia Group. Japan has
the wall between the civilian and military productionbeen playing an important role in bringing South Korea
sectors will also provide greater opportunities for increagnto these export control regimes. The result of Korea’s
ingly sophisticated Japanese high technology transfeggowing involvement in export controls is that Japan can
into specific sectors of South Korean industry (notabhdeal with Korea in a congenial framework that allows
electronics and machinery) in order to provide greatethe transfer of increasingly sophisticated technology
future benefits to South Korea’s growing arms producwithout having to worry that these exports of high tech-
tion sector. nology and high technology parts may end up in the very

These new developments will also enhance the use [ﬁw outlaw_ed countries (Ii_ke North Korea, Iraq, Iran, or
high technology imports from other developed countrie%!bya)' which are the object of the post-COCOM re-
for South Korea's arms producing capability, correspondglme (Wassenaar Agr(_aement). Japanese export controls,
ing to a similar pattern developing between other newl s such, do not constitute an obstacle to technology ex-
industrialized countries and developed countries. Sou orts to South Korea, noris the author aware that they
Korea has also been very active in tapping the Russidie used by Japan to limit technology exports to Korea.

potential for high technology transfers (e.g., new mateSlnce the 9ra”“”9_°f export licenses depfands_o_n the
rials). technology’s specific end-use, rather than its origin or

potential applications, the Japanese export control sys-

The establishment of research centers at public unjsm may actually facilitate the export of dual-use com-
versities (notably at Seoul National University, the Koponents, items, and technologies.

rean Advanced Institute of Science and Technology, and - .

Pohang Institute of Technology) means that civilian and But why do these findings m:atter? First of all, they
academic cooperation by foreign and Korean institutiongtle""rly_demo.nStrate that Japan's strict ban on arms ex-
with these organizations may increasingly have miIitar)POrtS (m_cludlng _the ‘?Xpoft of arms-related technology
implications. Notably, this is important for public Euro- and e_qument) 'S being circumvented by the close com-
pean universities suffering from severe budget cutdnercial cooperation between Japan and South Korea,

South Korean institutions have become very attractiv[ehe effect of “globalization,” and the increasing parity

for these European bodies because they are very gengmhe two countries’ technological and financial strength.

ously endowed, and Seoul is actively encouraging thelP addition, Seoul is pursuing a pollc_y of building up a
cooperation with foreign institutions. In 1995, South Ko-More a‘_*tonomous defense industry in se(_:tors Where cl-
rea and France agreed to participate in Iarge-sca}/él_"f’ln high t_echnology can be more easily applied _to
projects in aerospace technology, and during Preside'ﬁl'“t&lry equipment or can help to produce SUCh_ equip-
Kim Young-Sam’s visit to Europe in 1995, the estabMment (e_.g., flat_ screen dlsplay panels, ele_ctronlc parts,
lishment of 13 overseas research centers of five KoreeB{OdUCt'on_ equment/productlorj tech_n_ologles, etc.). Po-
government-funded research institutes and eight univep!'ca”y: t[“s |mp_l|es th?t Japan's political Ieaders_ ac-
sity research centers was agreeét t this context, it cept this hollo_vv_lng out” of their arms export ban, either
is also interesting to note that Seoul is how seeking tgpenly or implicitly.

participate in the European Commission’s EUREKA pro- Secondly, the economic relationship between Japan
gram to share expenses for technology R & Bn-  and South Korea shows that the “leakage” of high tech-
other example is the establishment of the Southology and dual-use technology between highly devel-
Korean-United Kingdom Research Center betweenped countries like Japan and technologically advancing
Rolls-Royce and the Korea Institute of Machinery andtountries like South Korea is not only unavoidable but
Metals, aimed at conducting research in aerospace macreasing. This fact has to be borne in mind when dis-
terials. The Korean side will provide R & D funds andcussing the impact of cooperation and interaction be-
researchers while Rolls-Royce will provide the facili-tween countries like Japan and South Korea on the
tiess technological competitiveness of the more advanced
South Korea’s growing technological sophisticationpart,f‘er' Cooperation may mean “loss” or “gradual Ieakt
has made its participation necessary in international efde ofthe mpst advanc_ed technology to the_technologl-
cally advancing countries, but the alternative for the

port control regimes. It is now member of all major ex-" hiv developed _ lack of fundi
port regimes except the Missile Technology ControI1Ig y 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.

. . . . ! The author gratefully acknowledges the Economic and Social Research
Thirdly, the inclusion of South Korea into Westerncouncil in the United Kingdom for its research support.
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