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vote more resources to commercial developmemaper concludes by assessing the relevance of the
without endangering Japanese national securitfChinese and Japanese experiences to the Ameri-
The constrained size of the Japanese Self Defensan CMI effort.

Forces (SDF), coupled with a decision not to ex-

port arms, has also limited sales opportunities forHE PEQPLE’S REPUBLIC OF CHINA
the Japanese DTIB. Therefore, although the Jap%: fundamental aspect of the Chinese People’s

nese have a DTIB that produces a wide variety OEiberation Army’s (PLA) ideology is that “the

products, it is neither a substantial portion of theArmy and the People are one.” The PLA has,

Japanese national technological-industrial basﬁ\erefore, long been integrated into the general de-
(relative to its CTIB) nor the primary focus Of‘]ap'velopment of the Chinese economy. PLA

anese technological development. - construction troops, for example, were responsi-
The United States followed a third path be-y e for developing much of the Chinese trans-
tween these two extremes. Over the course of the, tation infrastructure in the first decades of the
Cold War, extensive U.S. security con3|derat|onspeop|eys Republié.Similarly, most Chinese am-
required a large, robust DTIB. Domestic political yhipjous forces have been integral to Chinese riv-
considerations and security doctrine emphasizegrine trade on a day-to-day basis. “Typical em-
technological sophistication over sheer mass anfloyment of the [military] ships includes haulage
led to the development of advanced, and expersf cement for civilian construction projects, im-
sive, weapons. Commercial interests and th@orted foodstuffs from one region to another and
American political structure, meanwhile, ensurechulk cargoes not easily handled by other haulage
that the defense sector would not dominate theneans.”
economy. As a result, although the American Such integration, however, did not initially ex-
DTIB is ahead of the CTIB in some areas oftend to the Chinese DTIB. At the time of the
technology, the opposite is true in other areas. Aounding of the PRC, the Chinese had only a mini-
further consequence was that portions of the DTIBnal defense-industrial base. This was due, in part,
became segregated from the CTIB (see box B).to the predominantly agrarian nature of the Chi-
This background paper focuses on integratiomese economy in 1949, coupled with the devasta-
in the PRC and Japan. It begins by outlining thdion of both World War Il and the subsequent Chi-
Chinese and Japanese defense procurement sy®se Civil War. The PLA was primarily equipped
tems. It then assesses the extent to which they angth weapons captured from either the Imperial
affected by the same obstacles that shaped tliapanese Army or the Nationalist Army.
American system, particularly those factors that With the signing of the Sino-Soviet Treaty in
led to segregation of the American DTIB from the1950, the Soviet Union became the primary arms
CTIB: acquisition laws and requirements, mili- supplier of the Chinese military. Soviet aid in-
tary specifications, militarily unique technolo- cluded not only the provision of complete weap-
gies, and emphasis on military performance. Thens, but also involved the transfer of Soviet-de-
extent of integration at each level of production—signed arms factories, among them those for
sector, firm, and facility—is then considered. The"aircraft, naval vessels, electronic equipment, and

6From 997,600 km of highway and 22,512 km of railroads in 1950 to 6,500,000 km and 40,000 km, respectively, in 1970. M.D. Eiland,
“Military Modernization and China’s Economy&sian Survey7(12): p. 1148, 1977.

7G. Jacobs, “China’s Amphibious Capabilitiedsian Defence Journap. 64, January 1990.
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BOX B: Sources of Segregation in the American Defense Technology and Industrial Base

As the OTA report Assessing the Potential for Civil-Military Integration: Technologies, Processes, and
Practices Indicated, the American defense technology and industrial base (DTIB) and commercial
technology and industrial base (CTIB) exhibit signs of segregation. That is, there are clearly limits to the
extent to which common technologies, processes, labor, equipment, material, and/or facilities can be
used to meet both defense and commercial needs.

Several factors have led to the segregation of the American DTIB from the CTIB. The factors that are
most relevant to this background paper are discussed below.

Acquisition Laws, Regulations, and Culture. In the four decades of the Cold War, an acquisition
culture arose in the American defense procurement system, marked by special accounting rules and
regulations. Many of these rules and regulations are the results of past acquisition abuses and scan-
dals. The resulting network of rules and regulations has separated the DTIB from the CTIB by imposing
additional reporting burdens on any venture interested in providing defense products or services In
some cases, these reporting requirements have included demands for details (e g., technical data
rights) that are central to a firm's competitive advantage.

Military Specifications and Standards. In pursuit of standardization after various logistical difficul-
ties experienced in World War 11, and to ensure interoperability and uniform quality of components and
systems from diverse sources, the Department of Defense (DOD) created a plethora of military specifi-
cations and standards. The resulting system of military specifications and standards allowed the Ameri-
can DTIB to support a globally deployed military, operating in environments ranging from the Arctic to
the tropics. However, the system eventually came to dictate methods of production as well as perfor-
mance standards, however, as it grew more bureaucratized over the subsequent 40 years. Significant
divergences between military and commercial specifications and standards developed, particularly as
commercial quality control and production processes evolved, which led to segregation of the DTIB
from the CTIB.

Militarily Unique Technologies. In some cases, segregation is due to the militarily unique nature of
a given technology. Items are militarily unique where there is no commercial demand for a technology,
either because the technology is classified, as with weapons of mass destruction, or because the rele-
vant systems and technologies have no commercial market, as with military explosives, missiles, and
armored fighting vehicles. In many cases where the final product may be militarily unique, however, and
particularly with advanced weapon systems, although the final product may not have a commercial
market, its components and subsystems and production technologies and processes might have com-
mercial applications. Moreover, in the course of product and process evolution, technologies that were
once militarily uniqgue may become integrated.

Emphasis on Military Performance. American military equipment has tended to emphasize high
performance; in particular, it has sought to gain the greatest possible performance margin. Not only is
this additional performance not necessarily sought in commercial products (e.g., commercial engines
have little need for an afterburner), it often imposes an additional cost. This additional cost was often
considered acceptable during the Cold War because the United States sought to gain military advan-
tage through superior quality rather than through superior quantity. It is unclear the degree to which that
will remain true in the post-Cold War environment.

SOURCES: U S Congress, Office of Technology Assessment, Assessing the Potenial for CivillMilitary Integration: ~ Technologies,
Processes, and Practices, OTA-ISS-611 (Washington, D.C. U. S. Govemment Prining Office, 1994), Office of Technology Assess-
ment, 1994
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in all sectors. Of the group, only one was responsi-
ble for civilian economic development; the rest
were devoted to development for national (and
primarily military) purposes of such sectors as
electronics, aerospace, shipbuilding, nuclear
weapons, and energy. During this period, Chinese
defense production is believed to have constituted
at least 10 percent of overall national industrial
production (by volume).
Chinese efforts during the 1960s included the
. construction of “hundreds—possibly  thou-
© sands-of small, medium and large-scale [de-
. fense] industrial projects in every region of the
Vost Chinese military eaui N o country, including the remote interiof.” Such
y equipment, including tanks, is derived . . X ..
fom  earlier  Soviet  designs. dispersion, however, coupled with the limited
Chinese technological, financial, and trained-per-
land armaments. . .%"The Soviets also trained Sonnel base, meant that the available resources
large numbers of Chinese engineers, designergvere not necessarily exploited efficiently. Instead,
and other members of the intellectual infrastruc-Chinese weapon systems, particularly relatively
ture (including those involved in the Chinese nu- sophisticated ones, were often only available in
clear program). As a result, the Chinese defenseVery limited quantltl_es. Inde_ed, “the tOt&'IOUtpUt
industrial base was organized and managed alongf the more complicated pieces [of equipment]
lines similar to those of the Soviet DTIB. can be traced to a single industrial complex and in
In the wake of the Sine-Soviet split in the early some cases a single factoty.” »
1960s, the Chinese were forced to rely on their Furthermore, the DTIB was not very sophisti-
own efforts. Chinese leaders decided to develop gated. For example, although the Chinese devel-
wholly indigenous arms industry to ensure thatoped a substantial machine-tool industry, it was
they would never again be as dependent or as vuprimarily weighted toward the low- and medium-
nerable as they felt they had been during therade end, rather than toward the precision tools
heyday of the Sine-Soviet relationship. This deci-needed for production of sophisticated items,
sion was strengthened by concerns over Soviewhether military or civil. The level of sophistica-
and U.S. military intentions. tion did not improve significantly during the
Thus, the Chinese began-a major expansion 01960s and 1970s.
the DTIB in the mid-1960s. This effort was over-  The lack of sophistication in the technological,
seen by a newly expanded group of eight Minis-financial, and trained-personnel base was exacer-
tries of Machine Industry (MMI), which were re- bated further by the isolation of the Chinese DTIB
sponsible for the development of heavy industryfrom its CTIB. This isolation was due, in part, to
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°S. James, "Military Industry,Chinese Defence Polic. Segal and W.T. Tow (eds.) (Chicago,l: Univesity of Illinois Press, 1984), p.
21,

“Ibid., p. 118.

*J.R. Blaker, "The Proc\duction of Conventional Weaporittie Military and Political Power in China in the 1970&/.W. Whitson (ed.)
(New York, NY: Praeger Publishers, 1972), pp. 223-224.
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the secrecy associated with the Chinese arms in-
dustry, which restricted information flow and

technological developments within the DTIB and g P
kept the DTIB separate from the larger commer- . —
cial economy. During the 1960s and 1970s, the - '

Chinese did not express significant interest in de= =k "
veloping a consumer economy. Indeed, the politi- _H
cal chaos of the Cultural Revolution during thess Ol o .

late 1960s and early 1970s further strengtheneE—-’%ﬁE
the isolation of the military-industrial base (SOm e/ ™ =
of which was deliberately insulated by the PLA ™ mmm——e—s— S
and the highest echelons of the Chinese Commu- . == =St
nist Party from rampaging Red Guards). From the == == e i, -
SII’:IE-SOVIet Spllt t0 the end Of the Cu“ural R.evo-Chinese strategy until the 1980s relied on massed forces
lution, the PRC’s CTIB and DTIB were also iS0- wieiding basic weapons.

lated from global technological developments,

due to Beijing’s isolated stance and deliberate pur- : .
suit of autfarl?y. P “People’s War” also emphasized the continua-

That isolation was not necessarily considered 40N of war even in the wake of Soviet (or Ameri-
problem at the time, however. In the first place,ca”) nuclear strikes. This view of prolonged war-

given the pervasive Soviet influence, the Chinesd@'® coupled with the need to support and sustain
DTIB resembled the Soviets'. Practicing “vertical forces even if Chinese industrial centers were oc-
integration, . . .each plant was composed of ascupied or devastated, exploited the vertically inte-
many departments as the whole manufacturin?r,ated nature of Chinese defense production faci-
process required® The Chinese DTIB was, lities by ensuring that production did not depend
therefore, in many ways autonomous, dependin@n Provision of parts, components, or other sup-
on neither the CTIB nor the general economy toRlies from facilities that might be destroyed or
function. otherwise isolated. Much of the Chinese DTIB
The demands on the DTIB were limited. The Was deliberately located in the (relatively) inac-
PLA at this time was focused on the Maoist doc-cessible Chinese interior. This deployment, de-
trine of “People’s War," which was the result of spite the absence of transportation links, was
lessons learned from the War of Resistancéeemed a defensive measure, enabling the militia
against Japan (1937-1945). It emphasized thi@ always have access to at least basic weapons
preparation of masses of foot soldiers and militig€ven in a protracted war. Such a view, again, also
(which China had in abundance) to engage in promade a virtue of a preexisting condition because
longed guerrilla warfare in China’s interior. The sophisticated weapons presumably would be dif-
focus was on basic, infantry-oriented equipmentficult to produce, much less maintain, in the ab-
which the Chinese DTIB was well-suited to pro- sence of an intact logistical and support structure.
vide. Indeed, the doctrine essentially made a vir- After the death of Mao, however, and in the
tue of the relatively primitive state of the Chinesewake of the subsequent power struggle that
DTIB. “People’s War” as a doctrine, therefore, brought Deng Xiaoping to power, Chinese policy-
provided both customers for the DTIB’s productsmaking hewed to a less ideological line. At the na-
and a rationale for their continued production. tional level, this was marked by Deng’s reiteration

0. Shambaugh. op. Gl fooinoe 5, p. 44
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of the “Four Modernizations”: to modernize agri- nological development was necessary. Essential-
culture, industry, science and technology, and ndy, the PLA was prepared to tolerate short-term
tional defense, in that order. The Chinese econgain, including lower budgets and reductions in
my would no longer be autarkic, but would numbers of forces and dedicated industrial assets,
instead establish links with the outside world toon the premise that it would eventually recoup
gain access to global technological and economithose losses through improved equipment in fu-
developments. Only through such efforts coulcture years.
the Chinese avoid becoming completely irrele- This combination of changes, including the
vant in the political, economic, and technologicalshort-term deemphasis on military production and
realms. modernization, implied a radical alteration of the
As part of this national modernization effort, Chinese approach toward not only military acqui-
resources were shifted from military to commer-sition and procurement, but the relative impor-
cial economic development through both converiance of the Chinese DTIB and CTIB. Rather than
sion and outright diversions away from the mili- single-mindedly pursuing an improved DTIB to
tary13 To make this shift palatable to the PLA, thethe exclusion of the CTIB, the Chinese would
national authorities essentially proposed a longseek to develop their overall technological sophis-
term bargain. The strengthening of the nationatication, with an emphasis on the CTIB, in order
economy and the technological base by the shortdtimately to improve the DTIB’s capabilities.
term transfer of funds, resources, and personnel Such an approach, though, presented two enor-
from the DTIB to the CTIB would ultimately mous problems, as Chinese defense planners
benefit defense by establishing a more sophistithemselves recognized. The first was how to mod-
cated national technological, industrial, andernize an industry that for two decades had pro-
scientific base from which to develop future de-duced few new weapons but that had relied instead
fense capabilities. on designs provided by the former Soviet Unionin
The PLA embraced the shift. The poor perfor-the 1950s, designs that themselves dated from
mance of the PLA in the 1979 “pedagogical war"World War Il. The second was how to cut or cancel
with Vietnam had demonstrated the primitive na-existing production lines and retain the work
ture of the Chinese military’s doctrine and equip-force, and still generate arms-export orders in or-
ment. The subsequent organizational restructuder to allow some production plants to remain
ing resulted in a reduction of the role of ideologyopen in the event of hostiliti€4.
in the PLA’s thinking. This triumph of “expert”  As the Chinese defense budget subsequently
military thinkers (i.e., military professionals) over shrank, it became imperative to both the Chinese
the more ideological, or “red,” elements, in turn,government in general and the PLA leadership in
brought to the fore PLA officers who were inter- particular that the resources available to them be
ested in gaining access to more sophisticatedsed more efficiently. One of the first signs of this
weapons and in developing a doctrine with moreeffort involved the replacement in the late 1970s
nuance. of the leadership of the MMIs, up to then com-
To acquire more sophisticated weapons, th@osed of senior military personnel, with civilian
PLA recognized that national economic and techadministrators This was followed by the estab-

13 «Conversion” involves commercial application of defense facilities; it occurs when the fixed costs are paid for by the military.
14G. Jacobs, “The PLA—From Doctrine to Organizatiodsfie’s Intelligence Review. 373, August 1993.
15H.W. Jencks, “The Chinese ‘Military-Industrial Complex’ and Defense Modernizatiaigh Surve0 (10): p. 987, 1980.
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lishment of a commission to “tighten central su-tal and technological investments). It also meant
pervision of the machine-building industries andthat those goods thatere produced would be
to coordinate their productiod? In 1983, in an goods that were desired (i.e., a market existed for
apparent move to “erase special treatment of thihem). To further assist the shift toward civilian
military in the allotment of scarce resources,” theproduction by military industry, the China Indus-
various Chinese organizations and committeesrial and Commercial Bank set aside money for
charged with oversight of defense productionioans aimed at transferring military technology to
were merged into a single body, the Commissiowivilian purposes? This shift soon began to bear
for Science, Technology and Industry for Nationalfruit. Between 1978 and 1983, civilian production
Defense (COSTIND} Concomitant with this, on military lines rose 90 percent, until it amounted
the Chinese military was cut by some millionto nearly 20 percent of the defense industry’s total
people, from 4 million to 3 million. output (by volume$9 By the early 1990s, civilian

In the early 1980s, Beijing also began to conproduction had risen to over 70 percent of Chinese

vert many of the available defense-oriented plantgefense-industrial production (by voluntd).
into commercially oriented ones. Industries that

were not producing critical hardware or that wer
unable to attract export markets were targeted fo PLA Procurement
conversion to civilian production. This effort was The current Chinese military procurement process
aided by the release, in the course of economic ligs oriented toward two specific goals: improving
eralization, of massive, pent-up demand for varithe PLA's combat capabilities and using the de-
ous consumer (and later, light-industrial) goodsfense base to generate income. Although the Chi-
This massive demand ensured that at least an irfiese defense budget has risen by over 10 percent
tial market existed for many of the commercialannually for the past several years (see figure 1),
goods produced by the DTIB during this transi-Chinese resources for military modernization re-
tion. main badly constrained. Much of the increased
The conversion of redundant defense-indusspending has gone toward salaries (a substantial
trial plants was further facilitated by the Chineseoutlay in a military still numbering over 3 mil-
government’s promulgation of several guidelinedion), rather than acquisitions. Furthermore, the
aimed at furthering integration of the civilian andheated state of the Chinese economy has meant a
military economies. These included the mandatéigh inflation rate, further minimizing the real ef-
that “civilian goods manufactured by their de-fect of defense-budget increases. Consequently,
fense industry must use production technologiethe primary focus of the Chinese military has gen-
similar to military products, and must be goodserally involved upgrading available equipment,
which are in short supply and have market potenrather than purchasing new or additional items.
tial.”18 This ensured that the manufacture of com- Overall PLA equipment holdings have im-
mercial goods would involve minimal changes toproved only slowly. The slow pace of improve-
the current plant (requiring, in turn, minimal capi- ments is exacerbated by the need for hard currency

16E. Joffe,The Chinese Army After Mg@ambridge, MA: Harvard University Press, 1987), p. 101.

17s. Jammes, op. cit., footnote 8, p. 125.

18, Joffe, op. cit., footnote 15, p. 102.

18china Today: Defense Science and Technolgiyme 1 (Beijing: National Defence Industry Press, 1993), p. 160.

20g, Joffe,op. cit., footnote 15, p. 102.

21Chong-Pin Lin, “The Stealthy Advance of China’s People’s Liberation Arfrhg’American Enterpris@. 33, January/February, 1994.
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because most Chinese equipment upgrades hatguipment Department (GSD/ED). The GSD/ED
required foreign assistance. The upgrade of thdraws up operational parameters for PLA equip-
A-5 aircraft, for example, centers on the additionment acquisitions and coordinates demands from
of French inertial guidance and attack systems, inthe three services. The PLAs General Logistics
cluding a heads-up display and laser range-findbepartment (GLD) is responsible for logistics and
er?? Similarly, the newLuhu<lass destroyers quartermaster duties, primarily food and uni-
have extensive foreign equipment, including Amerforms. The third element, the General Political
ican gas turbines (for dash power) and French supepartment, has no direct influence on PLA
face-to-air missiles (to remedy the dearth of air deWeapons procurement.
fense within the Chinese surface na%)). Both the GSD/ED and the GLD control their
The Chinese goal of using the defense base {Qyn private corporations, which use the defense
generate income applies not only to the PLA as &, -1sries under their jurisdiction to produce not
whole (through such means as arms exports), byt \weapons for the PLA, but also goods for ex-

also to individual factories, units, and command:i)Ort including weapons and commercial items

g\grr]r:(;hsléﬂ)]alll'ﬁler]s\/eOI\/riSO;ngr]:rf(i;zlhzrror?]g;?/(;?e%f tThe GSD/ED controls Poly Technologies Inc., a
: group l%ajor corporation at least loosely affiliated with

ggn_erate Income by the bureaucratic competltlo%e China International Trade and Investment
within the Chinese procurement system. All of the

major players of the Chinese procurement proce Cé‘orp. (CITIC), one of the first corporations estab-

sponsor their own firms, which in some cases nO\j)Shed under Deng Xiaoping's reforms and sitill

have competing product lines (discussed below)?"® of the largest and most well-connected. The

The PRC's current procurement structure comS LD controls China Xinxing Corp., which num-
prises several players (figure 2). The importanP®S @mong its products food, clothing, and
ones are the PLA, the MMBs (the Ministries of construction r_natena%‘! _ _
Machine-Building, formerly the MMIs), and the _ Althoughitis the PI__A that sets requwements, it
Committee on Science, Technology and Industrys the MMBs that fulfill them. The six “defense-
for National Defense (COSTIND). Each player isindustrial ministries” answer to the State Council:
not only involved in procurement for the PLA as athe Ministry of Nuclear Industry, the Ministry of
whole, but also heads up commercial organizafviation Industry, the Ministry of Electronics In-
tions aimed at generating income, especially hardustry, the China State Shipbuilding Corporation,
currency. the Ministry of Space (Astronautics) Industry, and
The PLA is the most important player of all, the Ministry of Ordnance Industry. Each of these,
both due to the prominent role of the military inin turn, controls at least one corporation. Thus, for
Chinese politics and because the PLA is chargeexample, China North Industries Corp. (NORIN-
with developing requirements for new equipment CO) is affiliated with the Ministry of Ordnance In-
thereby setting the agenda to some extent. Theustry, while the Great Wall Corp. and China Pre-
PLA answers to the Central Military Commissioncision Machinery Import/Export Corp. (CPMIEC)
(CMC). The most important of the three elementsre associated with the Ministryof Space Industry.
within the PLA is the General Staff Department'sThe ministries and their subordinate corporations

22\a0 Jingli, “Replacing the Old with the New—on Upgrading China’s Qiang (A)-5 Il Airciéigridai BingqiBeijing] 7, pp. 4-5, July 8,
1993, in Joint Publication Research Service report (hereafter JPRS) 93-075 (Oct. 12, 1993) p. 36.

23New Ships for the PLAN, Jane’s Defence Weekly. 88, Jan. 18, 1992.
2475 Ming Cheung, “On Civvy StreetPar Eastern Economic Reviet55:41, Feb. 6, 1992.
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FIGURE 2: China’s Defense Industrial Trading Companies
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“own” China's DTIB, except for the portion that is
under the contral of the PLA and COSTIND.

In the past, the GSD/ED and the MMBS have
often failed to see eye to eye. In particular, the
GSD/ED's officers were not necessarily con-
cened with budgets because production costs
were frequently the responsibility of the dtate,
rether than the militay per se. Nomindlly, this -
lowed military users to set requirements without
having to worry about budgetary stresses.”

GSDIED officers were aso often unfamiliar
with the Productjon process. At the same time, the
MMBs orten did not necessarily understand op-
erational requirements. As a result, the MMBs
pad litlle atention to ether potentid comba needs
or maintenance requirements. Instead, equipment
was produced according to MMB capabilities,
rather than to a plan for greater sophistication
(with its ideological implications). This was most
evident with aircraft production. The Ministry of

25 A.J. Alexander, “National Experiences: A Comparative Analysis” Disarmament, Topical Papers #5, Conversion: Economic Adjust-
ments in an Era of Arms Reduction, Vol. 2 (New York, NY: United Nations, 1991), p. 19.
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FIGURE 2 (Cont'd.): China’s Defense Industrial Trading Companies
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Aviation produced thousands of combat aircraft,
most of which were obsolescent, if not obsolete,
rather than attempt to develop better designs.
With the commercialization of the Chinese
economy over the past 15 years however, the Chi-
nese procurement process has changed somewhat.
The PLA now has (r;reater. r.e.sponsblhtﬁ for the
budgetary aspects of acquisition, and the PLA’S
requests for more sophigicated arms must now be

reconciled with other demands. At the same time,
the MMBs now have a far greater incentive to pro-
cure and develop more sophisticated technolo-
gies. This does not mean that the MMBS are nec-
essarily more responsive to the demands of the
military, however. Instead, the “ministries tend to
seek out technology that will directly affect indus
trid modernization."*They have, therefore,
often subordinated military production to com-

26 J. P. Gallagher, “China's Military Industrial Complex,” Asian Survey 28(9):998, 1987.
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mercial requirements. COSTIND’s role is to In the past decade, however, the Chinese have
mediate between the PLA and the MMBs. striven to liberalize their economy and to increase

COSTIND combines research and developits sophistication. This has involved the acquisi-
ment (R&D) functions. In some ways, it re- tion of more sophisticated technology from
sembles the Director of Defense Research and Eabroad. At the same time, the Chinese have sought
gineering (DDR&E) office within the Office of to make greater use of their current work force and
the Secretary of Defense in the United States. It igvailable industrial plant. As a poor country, the
however, granted a much wider purview. COSPRC seeks to maximize its use of available labor
TIND is responsible for the specification, assessand resources. Thus, there is a great emphasis on
ment, and application of all advanced technolotransferring DTIB resources to the CTIB (hence
gies within the Chinese military and DTIB. The the Chinese emphasis on conversion). Those ef-
political power of COSTIND, moreover, is far forts, particularly in the areas of conversion and
greater than that of DDR&E. Several of COS-increasing the use of the same production lines for
TIND’s members sit on both the State Council andoth civilian and military items, may offer some
the CMC. useful comparisons with the American case.

Like both of the other players, COSTIND also
controls its own corporations. These include Ch:}g

inshidai d Xiaof hnol cquisition Laws and Procedures
na X_ms Idai Corp. and Xiao eng Tec_ nology antone of the most important obstacles to integrating
Equipment Corp.. The former is primarily ori-

. civil and military procurement in the United
ented toward advanced technologies generaliyg,oq jnyojves acquisition 1284.The myriad re-

wher_e as the Iatte_r IS more narrowly focuse_d, W'ﬂbuirements for reporting various costs have dis-
special interests in computers, testing eqmpmen&Ouraged integration by imposing additional ex-

and robotics. penses on firms that seek to produce goods for the
. . . military. Even highly successful commercial
[ Comparison of the PRC with the United  irms are, therefore, frequently reluctant to under-
States take military production for fear of incurring these
The Chinese DTIB differs in several important re-costs.
spects from its American counterpart. Initially, One aspect of the acquisition-law problem is
starting in 1949, the Chinese DTIB—indeed, thetechnical data rights. The Department of Defense
entire Chinese economy—uwas state-run. The ChiDOD) frequently demands extensive rights to
nese economy was also heavily militarized. Fotechnical data to ensure that a given system can
decades, the DTIB had priority for receiving thecontinue to be produced even if the original con-
highest-quality raw materials, trained personneliracting corporation goes out of business. Thus,
and advanced technology. Although the Chines®0OD may request not only data about the system
economy has changed drastically since the adveittelf, but also information on the manufacturing
of Deng Xiaoping and the introduction of eco- processes, which the company may well have de-
nomic reform and liberalization measures, signifi-veloped on its own, often at significant expense.
cant portions, particularly the heavy-industrial The Chinese suffer from fewer such problems.
sectors, remain centrally planned. Such differdn the past, this may have been due to state owner-
ences clearly limit the relevance of the Chineseship of the bulk of the means of production. In-
experience for the United States. deed, within the Chinese DTIB, the State con-

27y s, Congress, Office of Technology Assessmassessing the Potential for Civil-Military Integration: Technologies, Processes, and
Practices(Washington, DC: U.S. Government Printing Office, 1994).
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trolled and supplied all of the relevant industrialtary production lines and that only the highest-
elements. As long as the DTIB was ahead of thquality products would be made.
CTIB, therefore, technical data rights were hardly Questions have been raised about the quality of
a problem because the government possess€hinese military items, however. There have been
most technical data rights from the outset and waeports, for example, that Chinese aircraft
under no pressure to share them with the CTIB. manufacturers’ quality control has tended to be
Furthermore, the Chinese DTIB was shroudedineven. Entire Chinese aircraft types were re-
in secrecy. Thus, there was only a limited flow, ifcalled to their factories in 1975. In the 1980s, Chi-
any, of technical data rights to the CTIB. Becaus@ese combat aircraft were reported to have serious
the Chinese emphasized the military sectors ovasroblems that involved contamination of their hy-
their commercial sectors, technical data, especiatiraulic systems8 In the wake of joint ventures
ly for relatively advanced processes, rested in theith the United States and Europe in the area of

DTIB. civilian aircraft (particularly the MD-80 and
MD-90 at Shanghai Aircraft Industries Corp.
Military Specifications and Standards (SAIQ)), though, the general level of Chinese air-

In the PRC, although operational parameters areraft workmanship has apparently risen. Indeed,
set by the PLA, the standards involved in actuathe certification by the U.S. Federal Aviation Ad-
production have been, and still are, set by théinistration of Chinese-manufactured compo-
MMBs. This is due, in part, to the different back-nents for McDonnell-Douglas aircraft, including
grounds of PLA officers and MMB officials. The fuselages and nose cones, for sale in the United
latter are far more versed in engineering, whereaStates would seem to suggest that the Chinese
the former have generally been capable only ofvork force at SAIC is now capable of meeting
setting out operational requirements without necWestern commercial standards. Because Western
essarily understanding the industrial demands ineommercial standards are more stringent than pre-
volved. Thus, production standards have been théous Chinese specifications, the overall level of
responsibility of the producers, rather than theChinese quality control, at least at this facility,
users. would appear to have improved.

Chinese manufacturers set fairly high stan- Atthe same time, Chinese combat aircraft are
dards for the manufacture of their weapon systemgow reported to have a much smoother surface, or
within the capabilities of the Chinese DTIB. As skin, than beforé? This suggests that there is a
was true for their Soviet counterparts, quality haglow of personnel and expertise from civilian to
generally been higher on military than on com-military production lines, at least in situations
mercial production lines. The difference has beemhere the former had become more advanced than
due, in part, to the Chinese DTIB receiving thethe latter. Such a flow would amount to “spin-on”
best raw materials and facilities and the bestef (relatively) more advanced techniques and ca-
trained labor force. In addition, the priority ac- pabilities from the commercial to the military
corded the DTIB by political authorities for mate- side.
rial and political support may have obviated The Chinese modernization program currently
somewhat the need for extensive military specififocuses on the acquisition of more-advanced for-
cation. The government expected that only theign weapons technology, such as the Su-27 fight-
highest-quality items would be provided for mili- er. Right now, these efforts do not involve any

28R J. Latham and K.W. Allen, “Defense Reform in China: The PLA Air Formblems of Communism, 46, May-June 1991.

29rofessor P. Godwin, National Defense University, Washington, DC, personal communication, March 1994.
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Chinese manufacturing, nor have the most recemeserved for the PLA, such as high-quality steel
acquisitions yet led to either production of re-and better-trained workers, may now be seeping
verse-engineered equipment or purchase of proato the CTIB. Even now, however, the MMBs
duction facilities. Mastering the production of have sole control over many areas of Chinese
such equipment, by either method, will undoubttechnology that were once primarily military.
edly take several years. Because current Chine§énus, the means of producing communications
efforts are aimed at producing much more sophisequipment remain concentrated in the hands of the
ticated equipment, with higher tolerances, tharDTIB, although the products are being dispersed
the country had previously manufactured, it isinto the CTIB at large. The arrival of Western tele-
likely that better quality control will be necessary.communications corporations in China may alter
If requirements exceed current Chinese standardfat situation further in the coming decade, al-
new specifications, essentially military specifica-though Chinese demands for co-production sug-
tions and military standards, may be necessary. gest that the MMBs may retain a large degree of
control over any technologies and processes trans-
Militarily Unique Technologies ferred from the West.
Another obstacle to U.S. civil-military integration
involves militarily unique technologies, which Emphasis on Military Performance
necessarily limit the degree of commonality be-Since the beginning of the Cold War, the United
tween commercial and military goods and serStates has placed a greater emphasis on military-
vices. Although militarily unique technologies product performance than on cost, whereas in the
usually have no direct civilian applications in thecommercial sector, quality and performance were
United States (e.g., ballistic missiles and electronbalanced against the likely costs incurred. The
ic warfare programming), in the PRC military emphasis on high performance not only raised
technologies have tended to be rendered “uniquefosts, but in some cases, minimized the com-
because certain resources have been in limitetionality between functionally similar military
supply. That is, the PLA had priority for receiving and commercial goods.
many of the more advanced and expensive Inthe PRC, significant effort does not seem to
technologies and facilities (e.g., computers andhave been made to acquire or develop state-of-the-
wind tunnels) until Deng Xiaoping’s economic art weapons technologies. This is due, in part, to
liberalization raised the Chinese CTIB'’s status. Ithe relatively primitive state of the Chinese DTIB
is likely, for example, that the Chinese air-defensand, in part, to political and bureaucratic pressur-
network has a more advanced set of air-traffices, particularly within the MMBs. As a result, de-
control capabilities than does the Chinese civiliarspite the Chinese DTIB’s favored status compared
air-traffic net30 Similarly, until the liberalization with the Chinese CTIB’s, for high-quality raw
program commenced, one-half to two-thirds, ifmaterials and tools, Chinese defense products
not more, of all Chinese-produced electronicshave generally not been significantly more ad-
were dedicated to military usé. vanced than products of the Chinese CTIB as a
The decision to promote defense-industrialwhole, particularly in such areas as electronics
participation in the commercial market, however,and communications. According to one Chinese
would suggest that those items and qualities oncassessment, “In the realm of firepower and control

30chinese aviation officials noted in conversations that only one Chinese civilian airport has the more advanced Type 2 instrument landing
rules (ILR) equipment. All others are equipped with only Type 1 ILR equipment. December 1993.

31p, Shambaugh, op. cit., footnote 8, p. 58.
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systems, the Chinese fighters are lagging some Has ferried rotating formations of troops in and out
years behind advanced foreign leveld. The of the regior?* Thus, at a minimum, it appears
electronics in the most sophisticated domesticallyhat the Chinese military and popular economies
produced fighter aircraft, the J-8ll, are comparaare closely linked.
ble to American 1970s-level technology. Al- With economic liberalization, however, the
though the DTIB has tended to have priority foradditional impetus of making money has arisen,
receiving higher-quality items (e.g., higher-quali- pushing all the ministries, corporations, and sub-
ty machine tools), the quantities available havesidiaries into seeking and exploiting commercial
been so limited that they have had little effect oropportunities. Consequently, the output of civil-
the overall quality of the DTIB, much less theian goods made on military production lines has
CTiB. risen sharply since economic liberalization began
The situation has been exacerbated by tha the late 1970s and early 1980s. Indeed, accord-
PLA's own lack of interest in technologically ad- ing to some estimates, “profits generated in 1992
vanced weapon systems. Only relatively recentlyoy more than 20,000 military-run companies
has the PLA leadership demanded access to higfalone] totaled around 30 billion yuan [renmin-
tech weaponry and advanced capabilities for itbi]—. . . with just six billion yuan given to the
nonnuclear forces. These demands were then rapentral military authorities®® The result has been
idly preempted by the Four Modernizations. As aa form of integration at all three levels (sector,
result, itis only in the past four years that the PLAfirm, and facility; see box A). The Chinese version
has had both the interest in and the wherewithal tof integration, however, does not necessarily cor-
obtain more sophisticated weapon systems. Thesespond with that in the United States.
have, in turn, primarily involved acquiring for-
eign technology. Thus, the Chinese DTIB'’s stateggactor Level

of-the-art weapon systems still lag behind Rusat the sector level, most industrial sectors are inte-
sia’s, and even further behind the West's. grated, insofar as they are involved in both mili-
) ) tary and commercial R&D, production, and op-
[J Integration of Levels of Production erations and maintenance (O&M). The Chinese
In light of the circumstances enumerated abovehave emphasized the exploitation of their defense
what is the degree of integration between the ChiR&D facilities and resources in pursuit of overall
nese DTIB and CTIB? As noted earlier, the PLAnational economic growth. One government ef-
has played an important role in the economic defort aimed at facilitating this shift is the Torch Pro-
velopment of the PRC. Conversely, the PLA alsgram, which promotes the shift of scientists and
relies on the civilian infrastructure. The Chineseengineers from traditional research institutes and
military, for example, evidently continues to useprojects to those with greater commercial poten-
the national communications network, includingtial.36
the telephone system, microwave radio, telex, and The PLA itself is pressuring such centrally di-
multiplex wireles$*3 The PLA’s Tibetan garrison rected programs to promote R&D in a more com-
is supported by China Southwest Airlines, whichmercial direction. In particular, given the semiau-

32zhang Yonggian, “Brief Look at China’s Fighter Aircraft Development Levéghdai BinggiBeijing], Oct. 10, 1993, in JPRS 94-008,
Jan. 31, 1994, p. 21.

33p, Shambaugh, op. cit., footnote 8, p. 60.

34"Making a Modern Industry,Jane’s Defence Weeklyeb. 19, 1994, p.27.

35’Balancing the Books,Jane’s Defence Weeklyeb. 19, 1994, p.35.

36R.D. Humble, “Science, Technology and China’s Defence Industrial Bisee’s Intelligence Reviedanuary 1992, p. 8.
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tonomous nature of many PLA units, there is arequipment is procured, its upkeep becomes the re-
almost grass-roots quality to some of the PLA'ssponsibility of the PLAs GLD. Although the
R&D projects, which tend to emphasize commer-GLD controls a few depot-level maintenance faci-
cially profitable ventures. Thus, tHaberation lities, primarily for heavy vehicles, there is no
Army Dailyreported on an “All-Army Enterprise analogue in the PRC to the extensive depot struc-
Scientific and Technological Research Achievetyre that provides O&M support in the U.S.
ments Fair” in Beijing. At the fair, over 2,000 |nstead, maintenance is primarily the province of
projects and experiments, few of which were fofhe “owning” formation, or PLA unit. Extensive
military customers, were d|splay§3_1. repair operations, particularly for aircraft and na-
In the heavy-industry sectors, itis reported thayg| yessels, apparently involve the manufacturers
68.8 percent of the output from Ministry of Ord- (i the case of shipbuilding, the manufacturers
nance Industry facilities and 80 percent of shipontrol the primary shipbuilding and repair facili-
building and repair activities are now for nonmili- ties).
tary use38 In Chinese shipbuilding, integration of Although the Chinese appear to have succeed-
the military and commercial sides is quite explic-g4 ijn integrating many of their sectors, it also ap-
it: the China State Shipbuilding Corp. owns allpears that few of the lessons they have learned are
Chinese shipyards and shipbuilding and marineyansferable to the United States. Chinese efforts
equipment firms® Thus, shipyards that once gt the sector level exploit what are, at best, limited
built warships are now turning their expertise andechnologies and capabilities within the Chinese
facilities to the construction of freighters and oth-science-and-technology infrastructure. The Chi-
er vessels for commercial purpod€sSimilarly,  nese themselves recognize this. In a recent article
in the automotive sector, NORINCO, the largesin Xiandai Binggi(Modern Weaponiyassessing
Chinese arms corporation, which produces muckhe newest domestically produced fighter plane,
of the PLA's heavy equipment including tanks ancthe author notes that “China’s manufacturing
self-propelled guns, is also responsible for somgechnology was exceedingly backward; their
50 percent of Chinese motorcycle production andtock of relevant technology was obviously inade-
30 percent of all minivarf§ In fact, three-quar- quate, and this had a directimpact on model devel-
ters of all minivans now apparently come fromopment.*3 The Chinese consider the attainment
military source$?? of international standards of sophistication in
In the area of O&M the Chinese also appear teauch areas as aerospace as a triumph in and of it-
have achieved some degree of integration. Oncself44The levels of military and commercial tech-

37Nie Zhonglin and Ma Chunlin, “First All-Army Enterprise Scientific and Technological Research Achievements Fair Opens in Beijing,”
Jiefangjun BaqOct. 19, 1993), p. 1, in Foreign Broadcast Information Service China daily report (hereafter FBIS-CHI) 93-211, Nov. 3, 1993, p.
40.

38D.J. Blasko, “Beijing’s Big Bang,Far Eastern Economic Revie®57(8):37, 1994.

39R.D. Humble, op. cit., footnote 36, p. 6.

40cao Huanrong and Jia Yong, Xinhua (Dec. 6, 1993), in FBIS-CHI 93-239 (Dec. 15, 1993), p. 27.
41Taj Ming Cheung, op. cit., footnote 24, p. 40.

42Ca0 Huangrong and Jia Yong, op. cit., footnote 40, p. 27.

43zhang Yonggian, op. cit., footnote 32, p. 20.

44see, for example, Sun Mao-ging, “Air Force Test Base Advances to World Ra&tliin RibagJune 10, 1993), p. 3, in JPRS 93-014
(Aug. 17, 1993), p. 12, and Chang Ko, “China’s Largest Drone BEs@yig Chiao ChindHong Kong) 254 (16) Nov. 1993, in FBIS-CHI
93-221 (Nov. 18, 1993), p. 46.
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nological sophistication in the PRC, for the mostlocated first to Shaanxi and only then to the rest of

part, are below the global average. In only a fevthe nation. Similarly, factories in Guizhou Prov-

areas are the Chinese even maintaining parity. ince appear geared toward provincial rather than
The limited applicability of the Chinese situa- national market4%

tion to the American case is made more so by the

very different nature of Chinese economic Or9artirm Level

nization. Even after a decade of economic reforn;l\t the firm level, the Chinese also appear to have

and liberalization, the state continues to own an%ecome “integrated,” or at least diversified. The
manage the “commanding heights” of the Chinesgnanghai Aircraft Industry Corp., for example,

economy, particularly heavy industry. The MMBS g5 everything from automobile jacks to pressur-
even now effectively exercise control over theirj;oq tanks to refrigeratofd. Discussions with
respective sectors (e.g., shipbuilding, steel makcosTIND officials about their subordinate in-
ing, and electronics), a situation exploited by theilyystries revealed a product line that included ships
subsidiaries. Each sector is, therefore, integrategg cigarette-manufacturing machines at many
but only because the government controls VirtUﬂ'corporations. Similarly, much of the Chinese
|y all production, both commercial and military, in chemical industry's pumps and seals are made by
that sector. Integration under such circumstancege Chinese Space Industry Corp. because it is ac-
is more akin to consolidation of the means of procustomed to dealing with highly corrosive chemi-
duction and diversification of products than to thecals. By 1989, only 10 percent of defense firms re-
sharing of product and process technologies that idained committed solely to defense production;
typical of Western efforts. The Chinese approachi6 percent produced only commercial products,
to integration, involving the participation of the and the remaining 74 percent produced both com-
relevant ministries and their attendant corporamercial and military products
tions, is, therefore, probably unique to command As with sector-level integration, however, Chi-
economies and of limited relevance to capitalisnese examples of firm-level integration may not
ones. be comparable to those in the West. In particular, if
Finally, the Chinese did not necessarily set oubnly firms that are actually profitable are consid-
to integrate their CTIB and DTIB. Instead, in ered successful examples of firm-level integra-
many cases, they are seeking to develop capitalison, there appear to have been more failures than
economic relations. A report from Shaanxi Prov-successes. The efficient allocation of the available
ince, for example, argues that the infrastructuréechnological and human resources, however, ap-
for “science, technology and industry for nationalpears to be only one of the PRC’s criteria for suc-
defense” within Shaanxi should be devoted tacessful integration.
helping fulfill the “Shaanxi people’'s wishes to get  Another important criterion for the PRC ap-
rich.” Indeed, the article goes so far as to suggegtears to be the preservation of jobs and, to a lesser
that the military industry should be eliminated indegree, of industrial infrastructure, wherever pos-
favor of national production of “high-technology sible. This is very different from Western integra-
products and export-oriented managemént.” tion efforts, which almost inevitably involve plant
The profits thus derived, presumably, would be al€losings and increased unemployment. A high

45Zhang Ke, “Roundup,” Zhongguo Xinwen She (Sept. 12, 1993), in FBIS-CHI 93-183 (Sept. 23, 1993), p. 39.
46Liang FangBeijing Review(41) Oct. 11-17, 1993, in FBIS-CHI 93-202 (Oct. 21, 1993), p. 36.
470fficials of the Shanghai Aircraft Industry Corporation, Shanghai, personal communication, December 1993.

48p 3. Alexander, op cit., footnote 24, p. 21.
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priority for Chinese authorities appears to be to regoods to market is, at best, difficult, and getting
tain workers and keep equipment employed. As access to raw materials, in a commercialized econ-
result, for example, certain enterprises that havemy, is problematic. Corporations that rely on
been unable to find a suitable product to manufacsuch facilities, therefore, are faced with a daunting
ture have contracted their work force to highwaytask from the outset. Although they may be able to
construction and other projed®Similarly, the keep their doors open (thanks to subsidies from
Chinese DTIB has diverted several tens of thouvarious governmental sources), that does not nec-
sands of technical facilities to light industry, in- essarily mean that their products are commercial-
cluding the petrol chemistry, chemical fertilizer, ly viable. Indeed, it may well be that subsidies are
and chemical fiber industri&$. as important as products in ensuring the continued
Although such reallocation has kept plants anditilization of Chinese DTIB resources and labor.
personnel occupied, it has come at a price. In paiFhere are indications that at least some production
ticular, there are few good measures of the exterg being shifted away from inland locations closer
to which the plants and personnel that are corto transportation links. In some cases, entire
verted to commercial production are efficiently plants are being movéd.
used. It is reported, for example, that perhaps no
more than one-third of the military industry’s ca- Facility Level

pacity is being used efficiently, despite strenuoushe prospect of finding relevant lessons for the
efforts> More disappointing to the central autho-west in the PRC’s conversion and integration ex-
ritieS, Only about half of Chinese defense ﬁrmSperienceS may be the most promising at the facil-
have succeeded in manufacturing civilian goodsy level. Chinese military factories reputedly pro-
at acceptable pricé3.Thus, according to one re- duce commercial and military goods side by side
port, “two-thirds of all aerospace enterprises aren the same lines. The production of equipment
unable either to produce any marketable civiliarthat varies primarily in the coat of paint applied is
products or compete in the civilian market withoutthe epitome of integration. Chinese military-ve-
state subsidies?® These firms, however, appar- hicle factories have in some cases, for example,
ently remain in business regardless of whethesimply changed the colors available for the com-
they are suceeding in actually producing marketmercial market. Thus, Chinese command cars, re-
able products. sembling jeeps, may now be found in both civilian
The low efficiency of some Chinese plants andand military livery on the streets of Beijing. Chi-
personnel is due to their location. As noted earliemese-produced motorcycles, once intended for
many of China’s largest defense-industrial facili-military dispatch riders, are now provided primar-
ties (and many smaller ones) are located in the reily to the civilian motorcycle markeg
atively remote interior, constituting the so-called At a somewhat higher technological level,
“third line” of production from the days of the some Chinese aerospace products are also report-
“People’s War” doctrine. As a result, getting edly produced in an integrated manner. The Y-7,
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