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Foreword

Theproliferation of ballistic missilesand related technol ogiesinAsiaisagrowing con-
cern, both within theregion and for the United States. Despite the May 2002 historic agree-
ment between Russiaand the United Statesto reshape the global strategic environment by
slashing the numbers of deployed nuclear warheads and proceeding with plansfor missile
defense systems, U.S. policymakers must continue to pay close attention to activitiesand
mechanismsthat will prevent proliferation of balistic missles. Asaprovidesstriking examples
of the complex interactions between ballistic missile devel opment programs, plansfor missile
defense systems, and the proliferation of missilesand weapons of massdestruction within and
beyond the region. The devel opment of these capabilities hasincreased the severity of the
threatsthat exist in several potential flashpointswithin the region—between Indiaand Paki-
stan, China and Taiwan, and North and South Korea (and Japan)—as well asto forward-
deployed U.S. forcesinAsiaand even to the United Statesitself. Movesto counter thisthreat
with missile defense, and the possible devel opment and depl oyment of theater missile defense
capabilitiesby U.S. friendsand allies, have the potentia to improvethe security environment
by reducing the attractiveness of ballistic missiles, or to challengeit by prompting some states
to accelerate their missile programsin an attempt to overcome such defensive systems.

Inthisissueof theNBRAnalysis, Dr. Michael D. Swaine, senior associate and codirector
of the ChinaProgram at the Carnegie Endowment for I nternationa Peace, with assi stancefrom
LorenH. Runyon, senior internat NBR, outlinesthe ballistic missile capabilitiesand develop-
ment programsof variousAs an states. He examinestheroleof ballistic missilesin each state's
force structure, strategy, and doctrine, and considers the reactions of each to proposalsfor
U.S. nationa missile defense and possibleregional theater missile defense systems. Dr. Swaine
concludesthat these devel opments have significant implicationsfor theAsian security environ-
ment and for U.S. political and military interests over the course of the next decade.

Dr. Swainebeginswith adetail ed examination of theballistic missileholdingsand devel -
opment programs of thethirteen Asian statesthat already possess such capabilities(or, asin
the case of Japan, that are ableto devel op such capabilitiesrelatively quickly). Of particular
concern are China s deployment of greater numbers of short-range missilesacrossthestrait
from Taiwan, which, heargues, might increase Beijing' swillingnessto useforceinacrissover
theisland, and the ability of Pyongyang to strike targets in Japan in the event of renewed
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4 NBRANALYSIS

hostilities on the Korean Peninsula—acapability it did not possess during the 1950-53 Ko-
rean War. Moreover, therapid devel opment of ballistic missilesand WMD in both Indiaand
Pakistan has greatly increased therisk of adangerous escalation of any conflict between the
South Asian neighbors. Dr. Swaine then assesses bal listic missiletransfersamong and from
Asian gtates, highlighting therolethat countrieslike China, North Korea, and to alesser extent
Pakistan (and India) have or arelikely to play. He warns that proliferation of missiles and
related technol ogies might increase thelikelihood that additional states, and also non-state
actorssuch asterrorists, will acquire ballistic missileand WMD capabilities.

Dr. Swaine concludeswith an examination of the probabl ereactionsof variousAsian sates
to balistic missiledefense effortsthat are currently under research and devel opment. Although
such systemsmay reducethevulnerabilitiesand threatsarising fromballistic missiles, and even
reduceincentivesto deploy or proliferate missiles, hearguesthat missile defense systemsare
aslikely to complicate or exacerbatethethreat posed by ballistic missiles—as potentia adver-
sariesmight attempt to overwhelm missile defense systemsthrough expansion of their missile
development programs, or to neutralize missile defense by launching pre-emptive strikes be-
foresuch systemsarefully in place. HeurgesU.S. policymakersto consider carefully theim-
pact of the planned U.S. national missile defense system on the security environment inAsia.

Dr. Swaine's paper—ashorter and earlier version of which waspublished asachapter in
Srategic Asia 2001-02: Power and Purpose—adds new dimensions to themes addressed
in previousissues of the NBRAnalysis, such asAshley Tellis's* India's Emerging Nuclear
Doctrine” (May 2001) and Michael Green and Toby Dalton’s“ Asian Reactionsto U.S. Mis-
sileDefense” (November 2000) by further explicating and ng the development of bal-
lisicmisslesandWMD inAsia.

Wearevery grateful to the Center for Nonproliferation Studiesat the Monterey Institute
of International Studiesand the U.S. Department of Energy for supporting this study, and to
the Henry M. Jackson Foundation for its support to The National Bureau of Asian Research.
Aswithall NBR reports, theauthor issoldly responsiblefor the content and recommendations
of thispaper.

Richard J. Ellings
President
TheNational Bureau of Asian Research



BallisticMissilesand MissileDefensein Asia

Michael D. Swaine with Loren H. Runyon

Thesignificance of ballistic missilesto U.S. national security cannot be over-
looked in the wake of the September 11 terrorist attacks. Although ballistic
missiles may not be the cheapest or most covert weapon a state (or a non-
state actor) could deploy against the United States, ballistic missilesarguably
are the highest profile delivery system for weapons of mass destruction
(WMD). The dramatic spread of ballistic missile technology in the Asia Pa-
cific over the past two decades underscores the serious threat that ballistic
missiles pose to the security and stability of the region, to U.S. forward-
deployed forces there, and even to the United States itself. The devel opment
of ballistic missile capabilities and the proliferation of missiles and missile-
related technologies in the region over the next 10-15 years will be concen-
trated in Northeast Asia and South Asia. China, North Korea, and Pakistan
likely will be the states most involved in transfers of missiles and related
technol ogies. The expansion of missile capabilities, and U.S. ballistic missile
defense (BMD) plans, have stimulated interest in the region in the develop-
ment and deployment of possible defensive countermeasures, most notably in
Japan and Taiwan. The development of robust (i.e. including both lower-tier
and upper-tier) BMD systems could have potentially destabilizing effects
across Asia. Such measures would alter significantly the perceived strategic
balance in the region, and could contribute to increased tension in three major
potential flashpoints: the Taiwan Strait, Northeast Asia (both the K orean Pen-
insula and between Korea and Japan), and in South Asia. These develop-
ments underscore the need for the United States to carefully examine the
implications for U.S. security interests of ballistic missile developmentsin
Asia, including missile defense.

Michael D. Swaine is senior associate and co-director of the China Program at the Carnegie En-
dowment for International Peace in Washington, D.C. He was previously research director for the
RAND Center for Asia-Pacific Policy in Santa Monica, California. Loren Runyon is senior intern at The
National Bureau of Asian Research and, among other work, was responsible for compiling the tables for
this article. This is an expanded and updated version of “Ballistic Missile Development,” which first
appeared as a chapter in Richard J. Ellings and Aaron L. Friedberg, eds., Srategic Asia 2001-02:
Power and Purpose, Seattle: NBR, October 2001.
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Introduction

Anunclassified National Intelligence Council report released on January 9, 2002, noted
that the United Statesislikely tofacelong-range balistic missilethreatsfrom North Koreaand
Iran, inaddition to Chinaand Russia, by 2015. It also argued that short- and medium-range
ballistic missilesaready poseathreat to U.S. interests, military forces, and dliesinAsia! The
development of ballistic missile capabilities, and theproliferation of misslesand missile-related
technologies, arean increasingly significant security concern for the United States and many
Asian countries. Balistic missilesare of particular concern because, when armed with conven-
tional high explosivewarheads, or especially nuclear, chemical, or biological warheads, they
present acombination of capabilities and features unmatched by any other weapon.? Such
missiles can travel at supersonic speeds, reducing warning timein some casesto afew min-
utes. They can cover enormous distances, in some casesover 10,000 km, potentially threat-
ening therear areas of amilitary theater or even the homeland of an opponent. In many cases
missilescan strike atarget with ahigh level of accuracy and with enormousforce, often pro-
ducing devastating damage before an opponent can react. Since ballistic missilesareunmanned,
their usedoesnot risk theloss of highly skilled military personnel such aspilots. Furthermore,
amissilewill not defect or refuseto carry out orders. In addition, ballistic missilesarevery
difficult to defend against, especially if apotential opponent desiresto intercept them before
they can striketheir intended targets.® And unlike airfields or artillery bases, which arelarge,
fixed, vulnerabletargets proneto attack, hidden or mobile missilesare hard to find and de-
stroy. Finally, many types of missiles are relatively easy to deploy and operate, especially
compared to atrained air force with manned aircraft and alargeinfrastructure.

! National Intelligence Council, Foreign Missile Developments and the Ballistic Missile Threat
through 2015, January 9, 2002.

2 A ballistic missile is rocket-powered during the boost phase of its flight and then travels by its own
momentum in or above the atmosphere before it falls to its target with the aid of a guidance system. Bal-
listic missiles are typically classified by a number of capabilities and characteristics, the first being range:
1) battlefield short range (BSRBM), capable of traveling up to 150 km; 2) short range (SRBM), from 150
kmto 1,000 km; 3) medium range (MRBM), from 1,000 km to 3,000 km; 4) intermediate range (IRBM), from
3,000 km to 5,500 km; and 5) intercontinental (ICBM), which can reach targets more than 5,500 km away.
See Appendix for additional information on the types and components of ballistic missiles.

3 “Whether short or long range, a successfully launched ballistic missile has a high probability of
delivering its payload to its target compared to other means of delivery,” Report of the Commission to
Assess the Ballistic Missile Threat to the United States, July 15, 1998 (hereafter the Rumsfeld Report).
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Whether used as operational weapons of war or as strategic weapons of deterrence or
coercive diplomacy, the development, deployment, and transfer of ballistic missiles pose
several concernsfor both Asian and U.S. leaders. First, ballistic missiles can increase the
sense of vulnerability of key states—including U.S. friends and alliesin the Asia Pacific
region—and thusrai setens onsand underminestability. A potential aggressor withasignificant
ballistic missilearsenal might betempted to resort to greater political or military threats, or to
lower thethreshold at which it might useforcein acrisis. Such apossibility might, inturn,
prompt a variety of military and political responses from other states that could increase
tensionsfurther, perhaps undermining key political relationships, raising the likelihood of
conflict, and diverting resources away from economic growth. In addition, such missile-
induced tensions might compel the United States to strengthen the security assurances it
providestoitsalliesand friendsintheregion, potentially increasing theoverall political costsof
theU.S. regional presence.

Second, ballistic missilescouldincreasethedirect threat posed to U.S. forward-depl oyed
forcesinAsia. Such athreat hasmany implications, including raising significantly the cost of
protecting U.S. bases and forces. More broadly, a growing ballistic missile threat to U.S.
regional forcescould provoke debatesinthe United Statesover thesize, scope, and utility of
America sforward-deployed military presenceintheregion. Perhapsmost ominoudly, ballistic
missilescould also complicate decisionson when, how, and whereto deploy U.S. forcesina
crisis. Indeed, the possession of ballistic missilestipped with weapons of mass destruction
(WMD) by apotential adversary could, under certain conditions, deter the United States,
thereby damaging U.S. credibility andincreasing therisk of ingtability and conflict. Finally, fears
of possibleballistic missileattacksagainst U.S. bases could lead host countriesto curtail U.S.
military access or modify the conditions under which U.S. forces could be deployed in the
region, thusaggravating relationswith Washington.

Third, thegrowing presenceof ballistic missilesinAsacould stimulate the proliferation of
entiremissiles, missile components, missile-rel ated technol ogies, and WM D warheads, both
within theregion and beyond. Such adevel opment could accelerate the pace of ballistic mis-
silegrowth within Asia, destabilizeregionsbeyond Asia, and increasethe possibility that ter-
roristswould use ballistic missilesagainst the United Statesor itsaliesand friends.

Fourth, thepossessionof intermediateor long-rangeballistic missilesby Asan stateshodtile
toU.S. interestscould greatly increase the ability of such countriestodirectly threaten U.S.
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territory. Such athreat would exert amuch greater impact on U.S. decision-making during a
crisisthanmissilethreatsto U.S. forcesintheregion. It could alsoinfluence U.S. calcul ations
regarding the devel opment of theater and national missiledefense(TMD and NMD) systems.

The dangersand concerns presented by the devel opment, deployment, and transfer of
ballistic missilesin Asiahave prompted the United States and someAsian countriesto con-
sider arange of measuresto defend against such weapons, including ballistic missiledefense
(BMD) systemsof varioustypes. These systems might serveto reducethe potential for greater
missile-induced political ingtability intheregion by lowering vulnerabilitiesand threats, aswell
asby avoiding possiblefuture tensions between the United Statesand itsalliesand friendsin
the region. Equally important, BMD might also reduce incentivesto proliferate or deploy
ballistic missiles; decrease the attractiveness of missilesto terroristsand other non-state ac-
tors*; and perhaps support the U.S. effort to deploy anational missile defense system. Con-
versely, missile defense systems might on balance complicate and even worsen the threat
posed by ballistic missilesinAsia. In particular, some states—including potential U.S. adver-
saries—might attempt to overwhelm or neutralize missile defense systems by deploying more
missiles, adding multiplewarheads, or utilizing decoysand other countermeasures. Such ef-
fortscould generate an offensive-defensivearmsrace that might ultimately heighten political
tensionsandingtability intheregion, increasethelikelihood of conflict by tempting preemptive
actionsor lowering thethreshold for theuse of forcein crisis, and divert resources away from
civilianuses.

Astheabove suggests, the growing presence of ballistic missilesinAsiaarguably consti-
tutes one of the most significant and complex factorsinfluencing the regional security environ-
ment. Thisstudy identifiesand analyzesthe major featuresof ballistic missiledevel opment and
ballistic missiledefense, and attemptsto assesstheir possibleimplicationsfor regional security
and U.S. interests. The study beginswith an examination of the current situation, mgjor trends,
and possiblefuturetrajectoriesin ballistic missile devel opment for every country inAsiathat
currently possessesand/or isdeveloping ballistic missiles. Thisisfollowed by an assessment of
the current and possible future status of ballistic missiletransfersamong, into, or out of Asian
states, and asubsequent analysis of therolethat ballistic missiles play intheforce structure,

4 However, following the September 11 attacks on the World Trade Center and the Pentagon, the
U.S. intelligence community judged that the United States is more likely to be attacked with WMD through
non-missile means than with ballistic missiles. NIC, Foreign Missile Developments, p. 15.
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strategy, and doctrine of the most important Asian countries. These sectionsarefollowed by
an examination of the status of BMD effortsin Asia, including the attitude of key countries
toward missiledefenseand thedirection of BMD effortsunderway. The study concludeswith
an assessment of theimplications of theanalysisfor the Asian security environment and U.S.
interests, both at present and in thefuture.

Ballistic Missile Holdings and Development Programs®

Of the 34 countriesworldwide possessing sometypeof balistic missile, almost one-third
arelocated partly or entirely in Asia: Afghanistan, China, India, Kazakhstan, North Korea,
Pakistan, Russia, South Korea, Taiwan, the United States, and Vietnam.® Another Asian
country, Japan, doesnot currently possessballistic missilesbut could developtheminashort
period of time. This study focuses primarily on seven of these 12 countries: China, India,
Japan, North Korea, Pakistan, South Korea, and Taiwan. Three of the remaining five coun-
tries—Afghanistan, Kazakhstan, and Vietnam—jpossess only asmall number of short-range
ballistic missiles(SRBMs) originally purchased from the Soviet Union or Russia. Because of

5 All missile data have been complied from several sources, some of which are generally regarded
as more accurate than others. Missile numbers are primarily taken from various editions of the Interna-
tional Institute for Strategic Studies' The Military Balance, Oxford University Press. The Carnegie
Endowment for International Peace's Nonproliferation Project website <www.ceip.org/files/projects/
npp/resources/ballisticmissilechart.ntm> was used for missile numbers, ranges, and payload data. The
Federation of American Scientists' website <www.fas.org/news/index.html> was used for technical
data, missile numbers, and test history. The Center for Defense and International Security Studies
website <www.cdiss.org/temporl.htm> was used primarily for range and payload data, as well as some
technical data. The Canadian Security Intelligence Service website <www.csis-scrs.gc.ca/eng/miscdocs/
200009_e.html> was also referenced. Among these sources, CEP (circular error probability) figures were
the most divergent statistics. CEP calculations are generally extrapolations based on the tracking of test
flights (which are often short of the missile’s full capabilities); differences may also arise from the
presence or absence of terminal guidance upgrades and strap-on navigation systems. Range and
payload estimates can also vary significantly. This is not only because of ambiguity regarding a par-
ticular missile's statistics, but also due to the range-payload tradeoff. Missiles that have been licensed,
re-engineered, or improved may have lightened payloads in order to increase range; in some cases this
is due to attempts to avoid counter-proliferation measures such as the Missile Technology Control
Regime (MCTR).

6 Center for Defense and International Security Studies <www.cdiss.org> and the Carnegie Endowment’s
nonproliferation website <www.ceip.org/files/projects/npp/resources/ballisticmissilechart.htm>.
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their short range and deployment locations, these missiles are of little significance to the
regiona security environment and thusarenot discussedinthisstudy.” Conversely, theballistic
missileand missiledefense programsof the United Statesand Russiahol d relevancefor broad
strategic and political issues extending well beyond Asia. Hence, these programs are dis-
cussed only aspart of theanalysisof other states|ocated entirely in Asia. Among the afore-
mentioned seven Asian states examined in this study, only Chinacurrently possessesafull
array of ballistic missiles, from battlefiel d short-range ballistic missiles(BSRBMs) tolong-
rangeintercontinental ballistic missiles(ICBMs). India, Pakistan, and North K oreapossess
much smaller missile arsenals, in both size and diversity of range, although all three are
endeavoring to remedy these shortcomings to varying degrees. South Korea and Taiwan
possess only relatively modest inventories of BSRBMs and SRBMs but are engaged in
notable programs of research and development. More important, these two states possess
enormouspolitical or strategic significancefor thelarger Asian security environment.

The pace of ballistic missile development in Asia (including the introduction of new
systems and the expansion of existing systems) could accel erate notably over the next 10 to
15 years, although virtudly all of thisactivity will amost certainly occur in areatively small
number of countries. Asindicated below, several Asian states arein the midst of along-term
effort to augment their existing missileinventories. Moreover, alarger number of states have
active missile research and devel opment programs underway. Most, if not all, of these pro-
grams will likely yield results within the next 10-15 years. However, any assessment of
future ballistic missile development trends by necessity requires a considerable amount of
informed speculation, given the number and complexity of variablesinvolved. In particular,
four mgjor complicating factorswill greatly influence the future direction and configuration of
ballistic missiledevelopmentinAsia.

First and foremost isthe state of political and military relationsamong key states, includ-
ing: 1) globally and regionally among China, the United States, and Russia; 2) on the Korean
Peninsula—among North and South Korea, the United States, and Japan; 3) in Northeast
Asiamore broadly, between the United States, China, Taiwan, and Japan; and 4) in South
Asia, among India, Pakistan, and China. Second, theinternal political and economic environ-
ment within key Asian countriesthat produce and/or transfer ballistic missilesor missile-re-
lated items—such as the United States, Russia, China, North Korea, India, and Pakistan—

7 It is possible that Afghanistan’s small arsenal of SRBMs has been destroyed or seized by the
U.S.-led coalition forces that were deployed following the September 11 attacks.
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Table 1. Ballistic Missile Arsenals and Development Programs

Country Type Nomenclature Number
Afghanistan SRBM Scud-B unknown
China SRBM Dongfeng-11, 11A 40

SRBM Dongfeng-15 150-200

BSRBM M-7 unknown

MRBM Dongfeng-21, -21A 8-50

MRBM Dongfeng-3, -3A 80-100

IRBM Dongfeng-4 10-30

ICBM Dongfeng-5, -5A 7-20

ICBM * Dongfeng-31 under development

ICBM * Dongfeng-41 under development

SLBM Julang-1 12

SLBM * Julang-2 under development
India SRBM Prithvi-1 12-75

SRBM * Prithvi-2 under development

SRBM * Prithvi-3 under development

IRBM * Agni-2 unknown

IRBM * Agni-3 under development

ICBM * Surya under development
Kazakhstan SRBM Tochka-U unknown

SRBM Scud-B unknown
North Korea SRBM Scud-B, -C 500

MRBM Nodong-1 100+

MRBM * Nodong-2 under devel opment

MRBM * Taepodong-1 under development

IRBM * Taepodong-2 under development
Pakistan SRBM Hatf-1, -1A 80

SRBM M-11 30

SRBM Hatf-2 (Abdali) unknown

SRBM Hatf-3 (Shaheen or Ghaznavi) unknown

SRBM Shaheen-1 unknown

MRBM * Shaheen-2 under development

MRBM Ghauri-1 12+

MRBM * Ghauri-2 under development
South Korea SRBM NHK-1, -2 12

SRBM * Hyon Mu under development
Taiwan SRBM Ching Feng unknown

MRBM * Tien Ma under development
Vietnam SRBM Scud-B unknown

Sources: International Institute for Strategic Studies, The Military Balance 2000-2001 (Oxford: Oxford University Press,
2001); Federation of American Scientists <www.fas.org>; Carnegie Endowment for International Peace <www.ceip.org>; Center
for Nonproliferation Studies <http://cns.miis.edu>; Center for Defense and International Strategic Studies <www.cdiss.org>.

11
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could alter proliferation patterns.® Third, the pace and direction of theater and/or national
missile defense devel opment programs underway in the United States, and to alesser extentin
Japan, Taiwan, and perhaps Chinaand Russia, could have an effect on other countries ballis-
tic missile programs. For example, technologica or politica breakthroughsor shiftsleading to
morerapid or extensve deploymentsof BMD sys-
temsinAsiaand in the continental United States
could significantly ater thetrgectory of China's
ballistic missle deve opment program. A fourth con-
sderationisshiftsin bilateral cooperation, such as
changesin thelevel and type of foreign assistance
provided to Asian countriesthat currently possess
or wish to possess ballistic missiles. For example,
Irag, Iran, Russia, North Korea, or Chinacould accelerate and/or initiate policiesto transfer
missile-related items or technology to Asian states. All of thesefactors could intersect in vari-
ouswaysover thelong-term to influence the evol ution of ballistic missile development pro-
grams. Thus, the assessment of future trajectories contained in the following country-based
discussion of bdlistic missile holdings and devel opment programs should be regarded asmerely
plausible, not predictive.

More rapid or extensive deployments
of BMD systemsin Asia and in the
United Sates could significantly alter
the trajectory of China's ballistic
missile development program.

China

The CSS-4/DF-5/DF-5A is Chinas only true ICBM. It can deliver avery powerful
nuclear warhead to any part of Russia, Europe, or the continental United States. Devel opment
began in 1965 asthe 12,000 km range DF-5, but the missile did not undergo afull-range test
flight until 1980 and was not deployed until 1981. The DF-5A was deployed in 1986 asa
more advanced version of the DF-5. It isatwo-stage missilethat usesstorableliquid fuel and
agyroplatforminertia guidance system with on-board computers, and hasarange of approxi-
mately 13,000 km. Themissileisdeployed in hardened underground silosand cave entrances.
The exact number of deployed DF-5/5Asisnot known, but most experts believethe current
total isbetween 7 and 20. The deployed missiles are unfuel ed and not mated with their war-

8 Political liberalization in China, for example, combined with continued high economic growth
rates and the emergence of a new generation of Chinese and Taiwanese |leaders more supportive of
cross-Strait reconciliation, could significantly alter calculations about ballistic missile development in
both China and Taiwan. Conversely, the continued economic decline of North Korea, combined with an
increase in tensions between Pyongyang, Washington, and Seoul, could accelerate North Korea's
ballistic missile development and its transfers of missile-related items.
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heads, which increasestheir estimated preparation timeto 30-60 minutes.® Thecivilian ver-
sion of the DF-5/5A isknown asthe Long March 2C (LM-2C, or by the Chinese designation
Chang Zheng 2C, CZ-2C). Thislauncher has been used heavily by the Chinese space pro-
gramsince 1975, fiveyearsbeforethe | CBM version was completed. Given areported yearly
production of fiveor six CZ-2C, there might be stores of reserve DF-5/5A s not deployed.®®

The CSS-3/DF-4 was China sfirst two-stage rocket (using the DF-3 asthefirst stage)
and required avariety of technical breakthroughs(e.g., enginereliability, more heat-resistant
materias, and improved guidance systems). Themissileisaliquid-fueled IRBM and employs
astrap-downinertia guidancesystem. The DF-4wasoriginally designedwitharangeof upto
4,000 km and was intended to target the U.S. B-52 air base on Guam. Its range was
subsequently raised to 4,500 km (and eventually attained a5,500 kmrange) in order to reach
M oscow and other citiesinthewestern regionsof the Soviet Union. Chinaformally authorized
development of the missilein May 1965; it was deployed in 1980. The missiles are land-
mobilebut arebased in caves, mountai nsidetunnels, or underground silosand aredesigned to
berolled out fromtheir tunnelsto their launch pads, fueled, and fired. Thereareal soreport-
edly launch sitesdesigned for the DF-4 at several test |ocations. These could beusedtofire
any reserve missiles. The DF-4 has aresponse time of approximately 60-90 minutes. The
exact number of missilesinthe Chineseinventory isunknown, but it isestimated that between
10 and 30 aredeployed at present. Thecivilian counterpart tothe DF-4istheLongMarch 1
(LM-1), whichwasused for thefirst successful Chinesesatellitelaunchin1970.1

The CSS-2/DF-3/DF-3A wasthefirst truly indigenous Chineseballistic missile. Itisa
single-stage, liquid-fueled, transportable MRBM (with astrap-downinertial guidance system)
launched from apresurveyed, above-ground launch site or portablelaunch site. It reportedly
carriesasinglewarhead with an estimated yield of oneto three megatons, but some reports
suggest the DF-3A hasbeen modified to carry three 50-100 kil oton nuclear warhead multiple
reentry vehicles (MRVs).22 The original version of this missile (the DF-3) had arange of
approximately 2,650 km and was probably intended, whenfirst conceived inthe early 1960s,

9 Shirley A. Kan, “China: Ballistic and Cruise Missiles,” Congressional Research Service, 97-391-F,
August 10, 2000, Washington, DC, pp. 8-9.

10 Center for Defense Information website <www.cdi.org/i ssues/nukef & f/database/chnukes.html>.

11 Kan, “China: Ballistic and Cruise Missiles,” p. 8; Bates Gill and James Mulvenon, “China and
Weapons of Mass Destruction: Implications for the United States,” National Intelligence Council website
<http://www.cia.gov/nic/pubs>, November 1999; and Center for Defense Information <www.cdi.org>,
especially the China nuclear arsenal database at <www.cdi.org/issues/nukef & f/database/chnukes.html>.

12 Federation of American Scientists <www.fas.org>. See Appendix for additional information
about MRV technology.
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totarget U.S. military basesin the Philippines. However, the missileswere apparently retar-
geted at Soviet population centersin the central and eastern Soviet Union after the Sino-
Soviet border clashesof 1969. The DF-3 wasfirst deployedin 1971 in cavesand valleysto
increaseitssurvivability. The DF-3A (tested in December 1985 and January 1986 and de-
ployed since 1988) hassimilar characteristicsto the DF-3 but adlightly longer range of upto
3,000 km. The missile hasal so been tested with adepressed trajectory for ashorter range of
1,550 km at an dtitude of 100 km, auseful capability to overcome missile defenses. The DF-
3A has an estimated response time (preparation for launch after warning) of two to three
hours. Themissilesare currently based in northwestern, northeastern, and southern Chinaand
can target Russia, Japan, South Korea, and India. About 40 launchers for this missile are
currently in evidence. The DF-3A hasbeen described asthe backbone of the Chinesemissile
force, with perhaps as many as 80 to 100 missiles deployed in the 1980s.:* However, the
missileisgradually being replaced by the solid-fueled DF-21s (see below), and will probably
be removed from servicewithin onetotwo years.*

The CSS-5/DF-21 isatwo-stage MRBM with arange of up to 2,000 km. Itistheland-
based version of the Julang-1 SLBM, Chinasfirst solid-fueled ballistic missile.** Launched
from atransporter-erector-launcher (TEL), it isalso thefirst truly road-mobile Chinese mis-
dle. Themissleusesacold launch techniquesimilar to that used on China' ssubmarinelaunched
missiles, whereit isgected from itscontainer, and the engineigniteswhileairborne. The exact
number of DF-21sisunknown, but estimates of deployed missilesrangefrom asfew as8to
asmany as 50, whilethe number of launchers might total 50.*° Devel opment beganin 1967,
the missile had itsfirst successful test in 1985, and was reportedly deployed in 1991. It is
gradually replacing the aging DF-3A. The missilereportedly contains China sfirst automatic
command-and-control firing system and hasagyroplatforminertial guidancewith an onboard
compuiter. Likely targetsfor the DF-21 include urban areasin Russiaand India, and perhaps
Japan and Taiwan.

13 About 80 of the 100 DF-3s are DF-3As. Federation of American Scientists <www.fas.org>.

14 Gill and Mulvenon, “China and Weapons of Mass Destruction”; Kan, “China: Ballistic and Cruise
Missiles,” pp. 7-8; and Center for Defense Information <www.cdi.org>.

5 A solid-fueled missile is a significant improvement over the storable liquid-fueled missiles, which
require more maintenance, longer preparation time, and are less stable during transatmospheric flight.
Due to disruptions during the Cultural Revolution, China did not begin serious work on the solid-fuel
missile program until 1978. These systems finally became fully operational in the early 1990s. See Gill
and Mulvenon, “China and Weapons of Mass Destruction.”

16 Gill and Mulvenon, “China and Weapons of Mass Destruction”; Kan, “China: Ballistic and Cruise
Missiles,” p. 5; and Center for Defense Information <www.cdi.org>.
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With poor circular error probability (CEP), the original DF-21 was equipped for nuclear
missionsonly. However, aterminal guidance system—possi bly radar-based—is apparently
under devel opment for themissile. Thiscould permit highly accurate conventional strikes. In
fact, ahigh explosive conventiona warhead version of the DF-21, the DF-21A (CSS-5Mod
2), reportedly existsand might aready bedeployed. If so, it will most likely take on aconven-
tiona roleoriginaly intended for the abandoned DF-25 program.’

The CSS-6/DF-15/M-9 is asingle-stage, solid-fueled, mobile, 600 km range SRBM
originally developed for export, asindicated by the M-designation. These missileswere not
incorporated into the Chineseinventory until Chinapledged not to export them. The DF-15
has been deployed since 1995. It islaunched from atruck-pulled trailer with apreparation
timeof 30 minutesand hasastrap-down inertial guidance system with an on-board computer.
A miniature propulsion system on the warhead can correct the missile’'sterminal velocity,
reentry attitude, flight trgjectory, and range. This
control significantly improvesthe DF-15'saccu-
racy and penetration and would likely complicate
missile defenseradar tracking, computations, and
interception.’® The DF-15 has a detachable war-
head, thus presenting amuch smaller target than
more primitive SRBMs, such as the Scud missiles produced by North Korea. Moreover,
GPStechnology has probably been employed to further improveitsaccuracy. Although the
missile has been publicized with a CEP of 300 meters, it is probably much moreprecise, with
an actual accuracy of perhaps 50 metersor less. Originally designed to deliver conventional
explosives, the DF-15isprobably a so nuclear-capable.® To diversify China stheater ballistic
missileinventory, alonger-range (1,200 km) conventional version of the DF-15isreportedly
under development. This range would permit afaster reentry speed to counter lower-tier
missile defense systemsand enablethe missileto befired at Taiwan from agreater distance.®

A new version of the DF-15 missile
would enable China to fire at Taiwan
from a greater distance.

17 The DF-25 was conceived as a two-stage, land-mobile, solid-fueled missile with a 2,000 kg
payload likely intended to deliver a large conventional warhead to a distance of 1,700 km using an
inertial guidance system. The missile was probably intended as a tactical weapon for use in the South
China Sea dispute over the Spratly Islands. There were no reports of any test firings of the DF-25 before
its cancellation. Kan, “China: Ballistic and Cruise Missiles,” p. 10.

18 Mark A. Stokes, “Weapons of Precise Destruction: PLA Space and Theater Missile Develop-
ment,” National Intelligence Council website <www.cia.gov/nic/pubs>, November 1999.

1 Gill and Mulvenon, “China and Weapons of Mass Destruction”; Kan, “China: Ballistic and Cruise
Missiles,” pp. 11-12; and Center for Defense Information <www.cdi.org>.

2 Kan, “China: Ballistic and Cruise Missiles,” p. 12, citing Mark Stokes.
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TheCSS-7/DF-11/M-11issimilar tothe DF-15inbasicdesign; i.e., itisasolid-fueled,
road-mobile SRBM that isprobably both conventional and nuclear-capable. In contrast to the
DF-15, however, it isthought to have two stages and amuch shorter range of 300km.# The
DF-11 was probably deployed with Chineseforcesin thelate 1990s, although some experts
disputethis. The short range of the DF-11 presents challengesfor missile defense systemsdue
toitsbrief flight time of three minutes. Moreover, becauseitsflight would remain within the
atmosphere, most upper-tier ballistic missile defense systemswoul d be unable to engagethe
missile. Animproved, longer range version of the DF-11—the DF-11A—has been devel oped
and might already bedeployed in small numbers. Chinareportedly possesses severa hundred
DF-11sand DF-15s, most located in southeast Chinawithin range of Taiwan, and iscontinu-
ing to produce the missiles at arate of approximately 50 per year.?

The CSS-N-3/JL-1 isatwo-stage, solid-fueled, 1,700 km range SLBM (submarine-
launched ballistic missile) with a gyroplatform inertial guidance system and an on-board
computer. The JL-1 wasdevel oped as China sfirst solid-fuel missile. Successful underwater
test firingswere conducted in 1988 but have not been repeated. Asindicated above, the JL-
1 later evolvedinto the DF-21 land-based system. Chinahasreportedly deployed 12 single-
warhead JL-1saboarditsone Xia-classnuclear ballistic missilesubmarine. U.S. intelligence
sourcesbelievethat theJL-1 SLBM isnot operational .

The CSS-8/8610/M-7 is a two-stage** BSRBM designed from a modified HQ-2
surface-to-air missile (SAM) that isitself amodification of the Soviet SA-2 SAM with solid-

2 Contrary to recorded data on the DF-11, visual inspection from satellite photos suggest the
missile may have only one stage. The author is indebted to Phillip Saunders and Tim McCarthy from the
Center for Nonproliferation Studies at the Monterey Institute for this observation.

2 Gill and Mulvenon, “China and Weapons of Mass Destruction”; Center for Defense Information
<www.cdi.org>; and Kan, “China Ballistic and Cruise Missiles,” p. 13, citing Mark Stokes (“China’s
Strategic Modernization: Implications for the United States,” U.S. Army War College, Strategic Studies
Institute, September 1999) states: “In late 1999, it was reported that the PLA was expanding two new DF-
11 bases in Fujian province, across the strait from Taiwan. One base at Yongan, about 275 miles from
Taiwan, would host a PLA missile brigade with perhaps 16 launchers for up to 96 M-11 SRBMs....
Another new base at Xianyou would host a second PLA DF-11 brigade. Two bases would make a total
of perhaps 32 launchers.” China is expected to deploy 500 missiles by 2005 according to various
Pentagon estimates.

2 Kan, “China: Ballistic and Cruise Missiles,” pp. 5, 9-10. Also, Gill and Mulvenon, “China and
Weapons of Mass Destruction” state: “The limited range of the missile, the problems it has had in de-
ployment and operation, and the limited experience of the Chinese in long-range submarine operations
limits the value of this system as a strategic weapon.”

24 Some sources, such as the Federation of American Scientists, state that this missile is actually
single stage.
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fuel boostersand aliquid sustainer. Themissilewasoriginally developed for export and has
been purchased by Iran. However, it is now believed that the missile’s range has been
extended up to 230 kmfor possible use against Taiwan.? If true, thiswould mean that some
versionsof themissileshould beconsidered asSRBMs.

The DF-31 isathree-stage, land-mobile, solid-fueled missile. It will be China's next
generation ICBM, possibly along with the DF-41 (if the | atter is devel oped—see below).
With alikely range of up to 8,000 km, the DF-31 could reach targets throughout Asiaas well
as Hawaii, Alaska, and the western continental

United States. The missileis presumably intended
to replace the liquid-fueled DF-4. After consider-
able delay, the DF-31 wasfirst flight tested in Au-
gust 1999, reportedly with decoys or penetration
aldsdesigned to defeat missile defenses. A second
test was conducted in December 1999,% and at

With a range of 8,000 km, the
Chinese DF-31 missile could reach
targets throughout Asia as well as
Hawaii, Alaska, and the western
continental United Sates.

least one source states that a third test was con-

ducted in November 2000.2” Some reports have suggested that China has developed or is
developing multiple independently targeted reentry vehicles (MIRVs) for the DF-31, perhaps
with yields as small as 100200 kilotons each.?® Whileits origins are uncertain, the DF-31is
likely derived from the DF-23. Begun in 1978, the DF-23 development program set out to
build aland-based, road-mobile, solid-fueled missile. Instead, it led to the submarine-launched
JL-2 (see below). The land-based version of the DF-23 was renamed the DF-31 in January
1985. It is expected to be deployed within the next several years.®

%Kan, “China: Ballistic and Cruise Missiles,” p. 13; and Evan Medeiros, “ The Changing Character
of China's WMD Proliferation Activities,” National Intelligence Council website <www.cia.gov/nic/
pubs>, November 1999.

% Kan, “China: Ballistic and Cruise Missiles,” p. 14.

27 Carnegie Endowment for International Peace <www.ceip.org>.

% See William Arkin and Robert S. Norris, “Chinese Nuclear Forces, 1999,” NDRC Nuclear Note-
book, November/December 2000; and Kan, “China: Ballistic and Cruise Missiles,” p. 14. Center for De-
fense Information <www.cdi.org> states: “The series of nuclear tests conducted at China’s Lop Nor
nuclear site before the signature of the Comprehensive Test Ban Treaty were probably conducted to
prove miniaturized, multiple warhead designs. By examining the estimated yields of these tests, it is
likely that Chinaisworking on two new warheads, one with ayield of 100200 kilotons, and another with
ayield of 600700 kilotons.” See Appendix for greater detail on MIRVs.

2Gill and Mulvenon, “China and Weapons of Mass Destruction.”
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Table 2. China’s Ballistic Missile Capabilities
Designation Type of Range/ Warhead Type
(U.S. designation) missile Payload (CEP)
DF-11(CSS-7/M-11) One- or two-  300km/ One high explosive warhead or
stage SRBM  500-800kg one 350 kiloton nuclear warhead
(150-200 m)
DF-11A (M-18) Two-stage 1,000-1,200km/ One high explosive warhead or
MRBM 400-500kg one 350 kiloton nuclear warhead
(150-200 m)
DF-15
(CSSs-6/M-9/ Single-stage  600km/ One high explosive warhead or
CSS-X-6) SRBM 500-950 kg one 50-350 kiloton nuclear war-
head (300 m [under 50 mwith GPS])
(CSS-8/M-7) One- or 150-230 km/ One high explosive warhead
two-stage 190kg (unknown)
(B)SRBM
DF-21(CSS-5) Two-stage 2,000 km/ One 200-300 kiloton nuclear
MRBM 600 kg warhead (700 m)
DF-21A (CSS-5, Two-stage 2,000 km/ One high explosive warhead
Mod 2) MRBM 2,000kg (300-700m)
DF-3(CSS-2) Single-stage 2,650 km/ One conventional warhead or
MRBM 2,150kg one 1-3 megaton nuclear warhead
(2,500-4,000 m)
DF-3A (CSS-2A) Single-stage 3,000 km/ One 1-3 megaton nuclear
MRBM 2,150kg warhead or possibly three
50-100 kiloton MRVs (1,000 m)
DF-4(CSS-3) Two-stage 5,500 km/ One 1-5 megaton nuclear
IRBM 2,200kg warhead (1,500-3,500 m)
DF-5(CSs4) Two-stage 12,000 km/ One 1-5 megaton nuclear
ICBM 3,000kg warhead (500-3,000 m)
DF-5A (CSS-4A) Two-stage 13,000 km/ One 4-5 megaton nuclear
ICBM 3,300kg warhead (500 m)
* DF-31 Three-stage  8,000km/ One 200-700 kiloton nuclear
ICBM 700kg warhead or possibly 100-200

kiloton MIRV's (500 m)

continued next page.
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Table 2. China’s Ballistic Missile Capabilities (cont.)

Designation Type of Range/ Warhead Type
(U.S. designation) missile Payload (CEP)

* DF-41 Three-stage 12,000 km/ One 200-300 kiloton or one
ICBM 700-800kg 1 megaton nuclear warhead
or three 50-90 kiloton MIRV's
(700-800m)
JL-1(CSS-N-3) Two-stage 1,700 km/ One 250 kiloton nuclear
SLBM 600 kg warhead (700 m)
* JL-2(CSS-NX-4) Three-stage  8,000km/ One 250 kiloton nuclear
SLBM 700kg warhead (500 m)

Sources: International Institute for Strategic Studies, The Military Balance 2000-2001 (Oxford: Oxford University Press, 2001);
Federation of American Scientists <www.fas.org>; Carnegie Endowment for International Peace <www.ceip.org>; Center for
Nonproliferation Studies <http://cns.miis.edu>; and Center for Defense and International Strategic Studies <www.cdiss.org>.
Note: * indicates missile programs under development.

The CSS-NX-4/JL-2 SLBM is a submarine-launched version of the DF-31. It isa
three-stage, solid-fueled missile. The JL-2 would thus have a much greater range than the
JL-1. It is intended to be launched from the planned next-generation SSBN Type 094
submarine. Each Type 094 SSBN is expected to carry 16 JL-2s. The development of the
land-based DF-31 was apparently given priority over this missile, however, perhaps be-
cause of the cost and difficulties encountered in building the Type 094 submarine. Both
political and technological constraints may delay or even suspend the Type 094's deploy-
ment, although some experts specul ate that the JL-2 might be deployed on the new subma-
rine within five years. Once deployed, it would be able to target parts of the continental
United States from waters near China.®

The DF-41 isathree-stage, solid-fueled ICBM that, if deployed, would potentially be
ableto reach targets anywherein the continental United States. Aswith the DF-31, thismissile
could possibly be armed with as many asthree MRV or MIRVed warheads with yields of
perhaps 50-90 kilotons each. The DF-41 would probably be hidden in caveslike many other

%0 Gill and Mulvenon, “China and Weapons of Mass Destruction”; Kan, “China: Ballistic and
Cruise Missiles,” p. 15; Center for Defense Information <www.cdi.org>; and Carnegie Endowment for
International Peace <www.ceip.org>.
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of China's nuclear missiles, but would be road-, rail-, or river-mobile. It is presumably
intended to replace the aging DF-5/5A force, which Beijing will begin replacing around 2010.
Thereisconsderable doubt asto whether the DF-41 will be deployed, however. Although the
DF-41 missile program was officialy initiated in July 1986, the missile has never undergone
flight-testing,® thus leading many observersto conclude that the program has been either
suspended or cancelled.® These observers believe that along-range version of the DF-31 will
eventually be deployed to replace the DF-5/5A.

Exigting trendssuggest that Chinawill significantly expand itsinventory of mobile SRBMs
through indigenous production. It could acquire as many as 750 to 1,000 SRBMs by 2015.
Moreover, these missileswill likely be highly accurate, with CEPs of perhaps only 30-50
meters, and probably be primarily intended to serve counter-force purposes. Virtually all of
these missileswill be deployed opposite Taiwan and thuswill constitute asignificantly in-
creased threat to theisland. Chinawill aso continuetoimprovethereliability, accuracy, and
survivability of itslonger-rangemissiles. Itwill prob-
ably not devel op another new MRBM inaddition
to the DF-21. However, the DF-21 might be de-
ployedin significant numbers(i.e., well over 100)
within 15 years, both asastrategic delivery system
to replace the obsolete DF-3A and as a conven-
tionally-armed missile for possible deployment
againgt Taiwan and perhaps U.S. forcesin Japan. Chinamight deploy even higher numbers of
such missiles—and of itslonger-range IRBMsaswel|—if both Japan and the United States
deploy extensive upper-tier BMD systemsin EastAsia®

The deployment of ICBMsin Asiain
the next 10-15 years will be heavily
influenced by the potential deployment
of aU.S. NMD system.

Chinaisalready in the process of significantly modernizing itsICBM forces by enhanc-
ing their survivability and accuracy, and hence their credibility as adeterrent. Overall, the
number and type of ICBMsthat will be deployed in Asiaduring the next 10-15 years will
likely be heavily influenced by the potential deployment by the United States of aNMD

31 Gill and Mulvenon, “China and Weapons of Mass Destruction”; Kan, “China: Ballistic and
Cruise Missiles,” p. 15; Center for Defense Information <www.cdi.org>; and Carnegie Endowment for
International Peace <www.ceip.org>.

%2 Kan, “China: Ballistic and Cruise Missiles,” pp. 15-16; and Carnegie Endowment for Interna-
tional Peace <www.ceip.org>.

% The higher reentry speeds of IRBMs would make it more difficult for upper-tier TMD systems to
intercept them.
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system. If the United States movesto deploy even alimited NMD system within the coming
decade, Chinawill aimost certainly increase the total number of itsICBMsand develop a
range of technical countermeasures such as penetration aids and decoys. Beijing might also
arm these missiles with MRV or MIRV warheads. The specific size and scope of the in-
creasein China'sICBM arsena will depend in part on Chinese expectations concerning the
size and ultimate limitations of the U.S. NMD system. Initially, Chinamight field aforce of at
least 100 to 150 single warhead | CBM s with two decoys each to ensure the survival of its
deterrent force against the combined effect of a U.S. first strike and the use of the an-
nounced NMD system (which is designed to counter up to 24 reentry vehicles) to intercept
a possible Chinese retaliatory strike.®* However, this number could eventually be much
higher, totaling at least 300 to 500 deployed strategic warheads (including MIRVed war-
heads) and possibly anti-satellite weapons, in anticipation of future significant increasesin
the size and capabilities of the U.S. NMD system.®

Chinaishighly suspiciousof U.S. assurances concerning the upper limitsto be placed on
any deployed NMD system asaresult of agreementswith Russia, funding limits, or various
technical constraints. However, itisunlikely that Chinawill enter into an armsracewith the
United States by seeking to match or even approximatethe U.S. nuclear arsenal or tobuild a
similar Chinese NMD system. Such an effort woul d require an enormous amount of timeand
resources, thereby undermining China seconomic modernization program and delaying China's
emergence asamajor power. Most important, itisgenerally viewed by most Chinese observ-
ersasunnecessary, given China's continued belief that alarger, modernized, counter-value
oriented missileforce possessing rel atively sophisticated countermeasures can overcome a
U.S. NMD system (see below for more on this point).

% Some U.S. government intelligence experts estimate that Chinawould initially deploy as many as
200 missiles. See discussion in Michael J. Green and Toby F. Dalton, “Asian Reactions to U.S. Missile
Defense,” NBR Analysis, vol. 11, no. 3, p. 39.

3 A larger Chinese missile force is already being deployed on a gradual basis in response to con-
cerns over growing vulnerabilities caused by obsolescence. How large China's strategic missile force
might grow in the absence of a U.S. NMD system is difficult to determine, however, but would likely
amount to only a few “tens” or “dozens’ (as opposed to hundreds) of warheads. Furthermore, the de-
ployment of as many as 300 to 500 warheads might require Chinato resume both fissile material produc-
tion and nuclear weapons testing, and thereby violate both the Fissile Materials Cutoff Treaty (FMCT)
and the Comprehensive Test Ban Treaty (CTBT). It could also alter China's strategic doctrine to incor-
porate a more “ready” force capable of responding relatively quickly to afirst strike. See Green and
Dalton, “Asian Reactions to U.S. Missile Defense,” p. 40.
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However, thelikelihood of asignificantly larger Chinesemissileforce (possibly including
hundreds of nuclear-capable land attack cruise missiles[LACMs] and ballistic missilewar-
heads in the hundreds) as well as the acquisition of ground- or space-based anti-satellite
weapons (possibly with Russian assistance) will increase significantly if support growsinthe
United Statesfor the deployment of a“thick” NMD system offering zero leakage, or for the
deployment of an even larger system (including, perhaps, space-based weapons) designed to
free Washington from attempts at nuclear coercion by any small or mid-range nuclear power in
afutureinternationa crisis. Such moveswill likely beinterpreted by Beijing as confirmation of
suspicions that Washington seeksto create avery large and sophisticated NMD systemin
order to neutralize China’s nuclear deterrent and thereby dominate and contain China.

India

Indiahasanextensve, largely indigenousbdlisticmissileprogram, includinginfrastructures
for both solid- and liquid-fueled missiles. Although many ballistic missilesare currently under
development, to date Indiaprobably hasdeployed only onetype of missile: the Prithvi-1(SS-
150) SRBM.

The Prithvi class of missilesisaroad-mobile, single-stage, liquid-fueled SRBM that
employspropulsiontechnology fromthe Soviet SA-2 SAM. ThePrithvi isotherwiselndianin
design. ThePrithvi program beganin 1983, and themissilewasfirst test-firedin 1988. Three
bas ctypesof Prithviscurrently exist (two areunder devel opment, but may never reach deploy-
ment). ThePrithvi-1 hasarangeof approximately 150 km, sufficient to strikeany significant
target in Pakistanif deployed anywherea ong thelndian border. ThelndianArmy hasapparently
ordered 100 of thesemi ssiles, whichreportedly can beequipped withfivetypesof conventiona
warheads. Making useof therange-payl oad trade-off, the Prithvi-2/SS-250isalighter, longer-
range (250 km) variant of the Pirthvi-1 used by thelndianAir Force, but isbasically thesame
missile. Itiscurrently undergoing flight-testing, but, althoughready for production, it may never
bedeployed. Someexpertsinsist that both Prithvis 1 and 2 arenucl ear-capable. Other analysts
believe only the Prithvi-2 can carry nuclear warheads, and express doubt that the Prithvi-1
wouldbenucl ear-tipped, givenitsshort range, mobility, andliquid fuel supply. Indiahasreport-
edly deployed oneregiment of 12 Prithvi-1swith 3to 5 launchers. However, theIndian gov-
ernment has stated that the missilesare not operationally deployed. India’ sdefense minister
reportedly authorized production of 300 Prithvisinmid-2000, apparently inresponseto atest
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by Pakistan of the Ghauri-2, anintermediate-rangeand nuclear-capableballisticmissile.® India
isalsoreportedly working onthePrithvi-3/SS-350, which had itsfirst (unsuccessful) test-flight
inApril 2000.*” ThePrithvi-3 hasarangeof approximately 350kmandisbelievedtobederived
fromtheRussian SA-2. (Alsoinitsearly devel opment stageisthe Dhanush, thelndian naval
versionof thePrithvi-3. TheDhanush may beaship-to-shipballisticmissile. It wassuccessfully
flight-tested in September 2001, but itisnot clear that production of themissilehasbegun.

India’ssecond family of ballistic missilesistheAgnis1, 2, and 3. TheAgni-1lisatwo-
stage missilewith acombination liquid-solid propulsion and aclosed-loop inertial guidance
system. Itisthuscapabl e of reaching significant targetsin China. Thismissilewasfirst test fired
in 1989. After threetest flights, Indiareportedly halted further work ontheAgni-1inthemid-
1990sunder U.S. pressure, claiming themissilewasonly a“ technology demonstrator.” How-
ever, inJuly 1997, after Pakistan’stest of a600 km range missile (the Hatf-3), Indiaannounced
that it would give* high priority to the next phase of theAgni program” —theAgni-2.%

TheAgni-2 isarail-mobile, two-stage, nuclear-capable MRBM with asolid propulsion
engine. The missile can reportedly be launched within 15 minutes, compared to aimost haf a
day of preparation for the Agni-1. Moreover, the Agni-2 reportedly incorporates afar more
accurate terminal navigation and guidance system that constantly updates information about
the missile flight path using GPS and ground-based beacons.* The missile is capable of
reaching targets across Pakistan and in substantia portionsof China. It wasfirst flight tested in
April 1999 over adistance of 1,250 km and a second time from amobile launcher on January
2001, reportedly to a distance of approximately 2,000 km. A third test took place in late
January 2002 during heightened tens on between Indiaand Pakistan and massive troop build-
upsaong the border.®® (Indian Defense Minister George Fernandes described the missile as

% “India’s Slow-Motion Nuclear Deployment,” Proliferation Brief, vol. 3, no 26 (September 2000),
Carnegie Endowment for International Peace <www.ceip.org>; Canadian Security Intelligence Service
<www.csis-scrs.gc.ca>; and Joseph Cirincione, “Indian Missile Deployments and the Reaction from
China,” paper presented at the Conference on the Nuclearization of South Asia: Problems and Solu-
tions, UNESCO International School of Science for Peace, Como, Italy, May 20-23, 1999.

87 Canadian Security Intelligence Service <www.csis-scrs.gc.ca>.

% Canadian Security Intelligence Service <www.csis-scrs.gc.ca>; and Federation of American Sci-
entists <www.fas.org>.

% Federation of American Scientists <www.fas.org>.

40 Celia Dugger, “India Test-Fires Intermediate-Range Missile,” The New York Times, January 25,
2002, from Federation of American Scientists <www.fas.org>.
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Table 3. India’s Ballistic Missile Capabilities

Designation Type of Range/ Warhead Type
(U.S. designation) missile Payload (CEP)
Prithvi-1 (SS-150) Single-stage 150 km/ Conventiona warhead
SRBM 1,000kg (1,500 m)
*  Prithvi-2 (SS-250) Single-stage 250 km/ Conventional armed or possibly
SRBM 500-750 kg nuclear warhead
(1,500 m)
*  Prithvi-3 (SS-350) Unknown 350 km/ Unknown
SRBM 500-1,000 kg (unknown)
* Agni-2 Two-stage 2,000 km/ One high explosive warhead or
MRBM 1,000 kg one 200 kiloton nuclear warhead
(44 m)
* Agni-3 Two-stage 3,000-5,000 km/  One high explosive warhead or
IRBM unknown one 200 kiloton nuclear warhead
(44 m)
*  Surya Unknown 3,250-12,000 km/ Unknown
IRBM or unknown (unknown)
ICBM

Sources: International Institute for Strategic Studies, The Military Balance 2000-2001 (Oxford: Oxford University Press,
2001); Federation of American Scientists <www.fas.org>; Carnegie Endowment for International Peace <www.ceip.org>; Center
for Nonproliferation Studies <http://cns.miis.edu>; and Center for Defense and International Strategic Studies <www.cdiss.org>.
Note: * indicates missile programs under development.

operational in March 2001.) Officias of the Indian Defense Research and Development
Organization (DRDO) disclosed plansto produce 20 Agni-2 missilesin 2001 and 2002. It is
unclear, however, whether the Agni-2 isoperational at present. Missile production and de-
ployment schedulesremain unclear. At most, avery small number of Agni-2 missilesexist.#
With the upcoming Agni-3, itisunlikely Indiawill mass-produce the Agni-2, which cannot
reach Beijing or targets in northern China. The Agni-3 is a solid-fueled IRBM that has
reportedly been under devel opment since thelate 1990s. One or two test models may already

4 Canadian Security Intelligence Service <www.csis-scrs.gc.ca>; and Carnegie Endowment for
International Peace <www.ceip.org>.
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bein exigtence. Thismissilewould enable Indiato target Beijing.** Although Indiahas claimed
that theAgni-3will be used only to carry aconventiona warhead, the cost of the system would
be difficult to justify unlessused as anuclear weapon delivery vehicle.®®

Littleisknown about the new Surya, whichisunder devel opment. Estimates of therange
of thismissilevary widely, from 3,250 km to 12,000 km. It hasreportedly been under devel-
opment since at least early 1999, but no tests have occurred. The Suryaprogram is suppos-
edly amodification from the polar satellite launch vehicle (PSLV) and Agni-2. In November
1999, India sMinister of Statefor Defense Bachi Singh Rawat said that the Surya”might be
tested soon.” However, oneindependent analyst has stated that there are no indicationsthat
the actud flight hardwarefor an ICBM isready for testing, and judged that “ progress on such
aweaponislikely to beslow.”#

India’s successful spacelaunch program has been animportant element initsballistic
missileprogram, providing research and facilities® India sspacelaunch vehicle (SLV) projects
achieved credibility after placing 40 kg Rohini sat-
ellitesinto near-earth orbit threetimesinthe early
1980s. Indiaa so launched asatellitewith aPSLV
in May 1999, and another satellite with a more
advanced geosynchronous satellitelaunch vehicle
(GSLV) inApril 2001.# The Pentagon stated in
April 1996 that Indiacould convertitsSLVsinto IRBMsor ICBMsquiteeasily but “...has
shown no indications of doing so.... It has already built guidance sets and warheads, key
components needed to convert an SLV into abalistic missile.” Moreover, the 1998 Rumsfeld

The Pentagon has stated that India
could convert its space launch vehicles
into IRBMs or ICBMs quite easily.

42 Canadian Security Intelligence Service <www.csis-scrs.gc.ca>.

4 Federation of American Scientists <www.fas.org>.

4 Canadian Security Intelligence Service <www.csis-scrs.gc.ca>. See also Vivek Raghunvanishi,
“India to Develop Extensive Nuclear Missile Arsenal,” Defense News, May 24, 1999; Institute for For-
eign Policy Analysis, “Exploring U.S. Missile Defense Requirements in 2010: What Are the Policy and
Technology Challenges?’ April 1997; David Tanks, “Ballistic Missiles in South Asia: Are ICBMs a Fu-
ture Possibility?’; and Rumsfeld Report, Appendix I11: Unclassified Working Papers.

4 Federation of American Scientists <www.fas.org>.

% |ndia Abroad News Service <www.indiainnewyork.com/india-news/apr2001/sattell.shtml>. This
report states that: “ The three-stage, 161 foot high GSLV is the most technologically challenging project
so far undertaken by the Indian space program. The flight signals a significant shift toward self-reliance
in the rocket industry.... The three-stage GSLV uses a cryogenic engine (supplied by Russia) for the
final stage. The engine uses liquid hydrogen and liquid oxygen, stored in two separate tanks and con-
nected by an interstage structure, as propellants.”



26 NBRANALYSIS

Commission report noted, “Whileit developsitslong rangeballistic missiles, IndiasSLVs
provide an option for aninterim ICBM capability.”+

Indiawill probably place most emphasisinthe next 10-15 yearson the devel opment of
WMD-armed MRBMs and IRBMs deployed against Pakistan and China. (It might till
produceasignificant number of SRBMs, most likely only for political reasonsrelatedtointer-
servicerivary withinthemilitary.) Itisdifficult to
estimate how many MRBM swill bedeployed, but
they will probably number at least inthetens, and
perhapsconsiderably moreif Chinasignificantly
increases its MRBM and IRBM arsenal in re-
sponseto U.S. and regional BMD deployments.
Indiawill asoamost certainly developan IRBM
capabl e of reaching Beijing and Shanghai, thusplacing it on an equal strategic footing with
China. However, the number of such missileswill likely be small. Although some reports
suggest that India’s Suryamissile program might result in agenuine ICBM, many experts
believeitishighly unlikely that Delhi will undertake such an effort. Indiaisstrivingtoimprove
relationswith theonly possi ble countriesagainst which such amissilemight be deployed—the
United Statesand Russia—and would not want to serioudly disrupt thiseffort.

India will almost certainly develop an
IRBM capable of reaching Beljing and
Shanghai, placing it on equal strategic
footing with China.

Japan

Japan doesnot currently possessballistic missilesand lacksafull suite of technologiesfor
guidance systems, warheads, and heat shielding. Howevey, it hasan active commercial space
launch program using several typesof solid-fueled rockets, which could providethe basisfor
along-range ballistic missile program. TheM-3S-2 wasfirst launched in 1985, placinga 780
kg payload ina250 km orbit and propelling Japan’sfirst interplanetary probestoward Halley’s
Comet. Should it be convertedinto aballistic missile, theM-3S-2 isconsidered to be capable
of traveling 4,000 km with a500 kg payload. Devel opment of the new M-V rocket beganin
1989 and it wasfirst launched in 1995. It weighs 130,000 kg, more than twice as much asthe
61,700 kg M-3S-2. The M-V reportedly will be able to place a 1,800 kg payload into low
earth orbit or inject a300-400 kg payload into spacefor planetary surveys, andisbelieved to

47 Rumsfeld Report, Appendix I11: Unclassified Working Papers; and Canadian Security Intelligence
Service <www.csis-scrs.gc.ca>. The first direct crossover of technology between the ballistic missile
and the space launch programs occurred in the design and development of the Agni, which utilized the
SLV-3 as its first stage rocket. Cirincione, “Indian Missile Deployments and the Reaction from China.”
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be capable of modification for ICBM roles.® Japan isreportedly devel oping three additional
SLVs: the 4,000 km M-3, the 12,000 km H-1, and the 15,000 km H-2.

North Korea

The Scud-B isardatively primitive, Soviet-designed, single-stage, liquid-fueled, road-
mobile SRBM. North Korea acquired its first Scud-Bs from Egypt in 1981 and began re-
verse-engineering themintheearly 1980swith technical assistancefrom Chinaand Iran.® The
Scud-Cisadightly improved version of the Scud-B, with alonger range but smaller payload,
and athree-gyroscopeinertial guidance system. Full-scale production of themissilebeganin
1991. North Korea can reportedly produce four to eight Scud-Bs and -Cs per month and
currently has over 500 Scudsinitstotal inventory, with at least 30 launchers. M ost of these
misslesaredeployedjust north of the Demilitarized Zoneand are ableto reach targetsthroughout
South Korea.®

TheNodong-1isaScud-derived, single-stage, liquid-fueled, road-mobileMRBM. Itis
transported and launched by aK orean-produced copy of the Russan MAZ 543P TEL . North
K oreaapplied basic Scud technology to produce thismissile (aswell asthe Nodong-2, dis-
cussed below) intheearly 1990s. Themissilecould
reach most of Japan, including U.S. military bases
at Yokota, Yokosuka, and Okinawa, and is theo-
retically capable of delivering anuclear weapon.
Although flight-tested only oncein May 1993, the
Nodong-1 was reported by the Pentagon as op-
erational in June 1998. The July 1998 Rumsfeld
Commission maintained that it “was operational ly deployed long beforethe U.S. Government
recognized that fact” and that it was* highly likely that cons derable numbersof Nodongs have
been produced.” Although the Federation of American Scientists estimated the Nodong in-
ventory at between 12 and 36 missiles as of June 2000, Asian experts interviewed by the
author estimate that thetotal number of deployed Nodong-1 missilesmight exceed 100. This

The North Korean missile, Nodong-1,
could reach most of Japan, including
U.S. military bases at Yokota,
Yokosuka, and Okinawa.

“ Federation of American Scientists <www.fas.org>.

4 Some experts feel Russia was more directly responsible for the transfer of the Scud-B to North
Korea, or at least was involved in later Scud-B transfers.

%0 Canadian Security Intelligence Service <www.csis-scrs.gc.ca>; Center for Nonproliferation Stud-
ies < http://cns.miis.edu>; and Center for Defense and International Security Studies <www.cdiss.org>.
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Table 4. North Korea’s Ballistic Missile Capabilities

Designation Type of Range/ Warhead Type
(U.S. designation) missile Payload (CEP)
Hwasong 5 Single-stage 280-330 km/ One high explosive or
(Scud B) SRBM 985-1,000 kg chemical warhead (450 m)
Hwasong 6 Single-stage 500-700 km/ One high explosive or
(Scud C) SRBM 500-700 kg chemical warhead (50-500m)
Nodong-1/Rodong Single-stage 1,000 km/ One high explosive or chemical
(Scud D) MRBM 1,000 kg warhead, possibly one 50 kiloton
nuclear warhead (190-700 m)
* Nodong-2 One- or two- 1,500 km/ Unknown
stage MRBM 770-1,000 kg (unknown)
* Taepodong-1 Two- or three-  1,500-2,200 km/ Unknown
stage MRBM 1,000 kg (unknown)
* Taepodong-2 Two-stage 3,500-6,000 km/ Unknown
IRBM/ICBM 1,000kg (unknown)

Sources: International Institute for Strategic Studies, The Military Balance 20002001 (Oxford: Oxford University Press,
2001); Federation of American Scientists <www.fas.org>; Carnegie Endowment for International Peace <www.ceip.org>; Center
for Nonproliferation Studies <http://cns.miis.edu>; and Center for Defense and International Strategic Studies <www.cdiss.org>.

Note: * indicates missile programs under development.

number has al so been mentioned by the senior U.S. military commander in South Korea.>
North Korea could be attempting to mate the Nodong serieswith aWMD warhead. South
Korean sources have stated that the Nodong could carry either asmall nuclear weapon or a
VX chemical warhead. In August 1994, a Chinese source reported that the Nodong could
deliver either a 50 kiloton nuclear warhead or nerve gas.®? It isfar more likely that North
K oreawould mate the Nodong with achemical or biological, rather than anuclear, warhead.
Thisisbecause therelatively primitive nature of North K orea’s nuclear weapons program

51 General Thomas Schwartz, Commander in Chief of U.S. Forces Korea, testified on March 15,
2000, that North Korea possessed about 100 Nodong missiles. See Green and Dalton, “Asian Reactions

to U.S. Missile Defense,” p. 44, fn. 53.

52 Green and Dalton, “Asian Reactions to U.S. Missile Defense,” p. 44, fn. 53.
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suggeststhat it doesnot currently possess, nor will it likely acquirein theforeseeablefuture, a
nuclear warhead small and light enough to deploy on aballistic missile.>®

The Tagpodong-1 appearsto utilizeaNodong-1 liquid-fueled first stage and a Scud-B
second stage. However, in August 1998 Pyongyang test-fired a Tagpodong-1 with asolid-
fueled third stagein an unsuccessful attempt to launch asatellite. Thefinal stagelanded off the
Alaskan coast, aclear demonstration of how close North Koreahas cometo ICBM technol -
ogy (if indeed the solid-fueled, third stage booster
wasindigenously produced).* The Tagpodong-2
isalonger-rangeversion of the Tagpodong-1. Both
the first and second stages of the Tagpodong-2
have been modified. Thefirst resemblesthefirst
stage of the Chinese DF-4, and the second is ei-
ther derived from a Chinese M-11 or amodified
Nodong-1 second stage. These changes could
theoretically allow the Tagpodong-2 to achieve a 6,000 km range. Launched from North
Korea, it could conceivably strike Guam and parts of Alaskaand Hawaii. Some observers
believethat North Koreamight attempt to devel op athree-stage version of the Tagpodong-2,
with apossiblerange of 10,000 km. Such amissile could reach most of the continental United
Statesfrom North Korea. However, other experts doubt that North Koreais currently work-
ing on such along-range | CBM and a so point out that many technical difficultiesstand inthe
way of such an effort.

In 1998 the final stage of a
Taepodong-1 missile landed off the
Alaskan coast, demonstrating how
close North Korea has come

to ICBM technol ogy.

NorthKoreawill likely continueto expand itsexisting inventory of SRBMss, dthoughitis
difficult to say what s zeforce might eventually emerge. Pyongyang might put moreeffort into
developing MRBM s capable of striking U.S. baseson thefar side of Japan. However, it will
undoubtedly encounter strong resistance from both Tokyo and Washington to thiseffort. As
the Taegpodong-2 illustrates, North Korea might also attempt to develop an IRBM/short-
range | CBM to potentially threaten parts of the westernmost territories of the United States.

58 Some sources list a variant of the Nodong-1, the Nodong-2, which has a longer range as a result
of using a lightweight aluminum-magnesium alloy for the main booster instead of steel. If this missile
exists, it would represent the longest-range system that could be developed from Scud-derived technol-
ogy, and would be able to strike anywhere in Japan. See Center for Defense and International Security
Studies <www.cdiss.org>, especially <www.cdiss.org/nkorea_b.htm>.

5 Canadian Security Intelligence Service <www.csis-scrs.gc.ca>.
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Yet U.S. opposition to such amove would be even greater than to the deployment of North
Korean MRBM s and could precipitate a political-military crisis between Pyongyang and
Washington. Moreover, some experts argue that technical constraints prevent North Korea
from developing a credible long-range IRBM/short-range ICBM capable of striking U.S.
territory within the next 10 years, and thelikely inaccuracy of such amissilewould makeit
ineffective as a weapon unless armed with a nuclear warhead. It is unknown when North
Koreamight possess such awarhead. Thus, at most one can only say that the potential exists
for North Koreato deploy aWM D-tipped missile capable of strikingasmall portion of the
United Stateswithin the next 10-15 years. Thereisno conclusive evidencethat North Korea
iscurrently attempting to develop alonger-range | CBM, athough some experts have specu-
lated that such amissile might be created by extending the range of the Tagpodong-2.

Pakistan

TheHatf-1isasolid-fueled, indigenoudly produced BSRBM. Devel opment of themis-
silebeganinthemid-1980s, to counter India’s Prithvi program. Asmany as80 missileshave
reportedly been deployed, but they are regarded as unreliable and relatively inaccurate and
henceareof limited use. Devel opment of alonger-range version of themissile—the Hatf-2—
also began in the 1980s. This missile was tested in May 2002. Pakistani reports on these
recent testsalso referred to themissileasthe Abdali. Both of the Hatf missileswere probably
built with Chinese assistance.®

TheHatf-3isasolid-fuel, two-stage SRBM with similaritiesto the Chinese M-11 (DF-
11) and perhaps M-9 (DF-15) missiles. Some sourceslist it asthe Shaheen (seebelow). The
Hatf-3isbeing devel oped with Chinese assistance. It wasfirst tested in 1997, after reports
that Indiahad deployed the Prithvi missile closeto the I ndian-Pakistani border. In May 2002,
Pakistan again tested aHatf-3 (which somereportsreferred to asthe Ghaznavi), and claimed
that itsrange was 290 km.*

In tandem with and supporting the Hatf programs, Pakistan also acquired the M-11
ballistic missile system and associated equipment from China. Approximately 30 M-11

% The Hatf-2 might be a variant of the M-11 missile, although some experts believe that it is based
on French sounding rocket engines.
%6 Carnegie Endowment for International Peace <www.ceip.org>.
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missileswere transferred to Pakistan in the early 1990s, although both Pakistan and China
deny this. The missilesare stored in crates at the SargodhaAir Force Base. Although these
missiles are apparently not currently “operational,” they can probably be unpacked, mated
with launchers, and made ready for launchin 48
hours. Pakistan may have devel oped conventiona
warheads for these missiles, and Chinese experts
have reportedly trained the Pakistani unit assigned
to firethe missiles. These M-11 missiles are prob-
ably very similar to the Hatf-3. Although the M-
11 is considered nuclear-capable, it is doubtful that Pakistan would be able to develop a
miniaturized nuclear warhead for the missile without first undertaking flight-testing and nuclear
weapon testing. However, Chinese assistance might have made it possible for Pakistan to
acquire such awarhead without testing. It isvery likely that, if deployed, the M-11 (and the
Hatf-3) would carry aWMD warhead.>’

The Pakistani military unit assigned to
fire M-11 missiles has reportedly been
trained by Chinese experts.

The Shaheen-1 isasingle-stage, solid-fueled SRBM. It wasfirst test-flown in April
1999. Analysts believe this missile may be related to the Chinese M-9, though thereis a
great deal of debate over thisissue.® The Shaheen-2, believed to have been displayed in
the annual Pakistan Day paradein March 2000, isamuch longer-range, road-mobile, two-
stage, solid-fueled MRBM, with a range of 2,000-2,500 km and a payload of 1,000 kg.
The Shaheen-2 is till apparently inthe design stage. It may beready for flight-testing in the
near future, and once completed would be able to strike any target in India.>®

5 Center for Defense Information <www.cdi.org>; Canadian Security Intelligence Service
<www.csis-scrs.gc.ca>; and Carnegie Endowment for International Peace <www.ceip.org>. See also
S. Chandrashekar, “An Assessment of Pakistan’s Missile Capability,” Jane’s Strategic Weapon
Systems, March 1990, p. 4, fn. 15.

% There is considerable confusion surrounding the Pakistani missile projects developed with Chi-
nese assistance. In addition to transferring complete missiles, the Chinese also set up a turnkey missile
production plant in Pakistan. It is uncertain whether the Pakistanis have used the plant to produce cop-
ies of the M-11s, Hatf-3s, or more advanced missiles like the Shaheen series. Because the characteris-
tics of the Hatf-3 and the Shaheen-1 are unclear, it is not certain on which Chinese missile they are
based. There are suspicions that the M-11, M-9, and M-18, or at least their technologies, are involved
in the Shaheen family of missiles, but it is uncertain whether the Shaheen missiles are exact Chinese M-
series replicas, licensed out to Pakistan, or also have some indigenously designed aspects. It may be
that there are both imported and licensed versions.

%9 Carnegie Endowment for International Peace <www.ceip.org>; and Canadian Security Intelligence
Service <WWW.CSiS-SCrs.gc.ca>.
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Table 5. Pakistan's Ballistic Missile Capabilities

Designation Type of Range/ Warhead Type
missile Payload (CEP)
Hatf-1 Single-stage 60-80 km/ One high explosive warhead
BSRBM 500 kg (unknown)
Hatf-2 Two-stage 280-300 km/ One high explosive warhead
SRBM 500 kg (unknown)
Hatf-3 (Shaheen Two-stage 290-600 km/ One high explosive warhead,
or Ghaznavi) SRBM 500 kg potentially nuclear capable
(unknown)
M-11 Two-stage 280-300 km/ One high explosive warhead
SRBM 800 kg (unknown)
Shaheen-1 Single-stage 700-800 km/ One high explosive warhead,
SRBM 1,000 kg potentially nuclear capable
(unknown)
* Shaheen-2 Two-stage 2,000-2,500 km/ Probably a nuclear warhead
MRBM 1,000 kg (unknown)
Ghauri-1 Single-stage 1,000-1,500 km/ One high explosive warhead,
MRBM 500-750 kg potentially nuclear capable
(unknown)
* Ghauri-2 Unknown 2,000-3,000 km/ Probably a nuclear warhead
MRBM 700 kg (unknown)

Sources: International Institute for Strategic Studies, The Military Balance 2000-2001 (Oxford: Oxford University Press, 2001);
Federation of American Scientists <www.fas.org>; Carnegie Endowment for International Peace <www.ceip.org>; Center for
Nonproliferation Studies <http://cns.miis.edu>; and Center for Defense and International Strategic Studies <www.cdiss.org>.
Note: * indicates missile programs under development.

The Ghauri-series (Ghauri-1 and Ghauri-2) of single-stage, liquid-fueled MRBMscould
strikeany target in India. Pakistan claimsthat both missilescould carry anuclear warhead. The
Ghauri islikely based on the North Korean Nodong and the Ghauri-2 might be based upon
the North Korean Tagpodong, probably following a transfer of completed missiles from
Pyongyang. The Ghauri-1 wastested inApril 1998. The exact number of Ghauri-1 missilesin
Pakistan’sarsenal isunknown, but some experts believe that Pakistan possessesat least 12.
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The Ghauri-2 might not yet bein Pakistan’sinventory. There have been reports, however, that
it underwent static-enginetesting inApril 1999. In addition to the Hatf-3 Ghaznavi missile, a
Ghauri missile (also referred to in some sources asthe Hatf-5) wastest-fired in May 2002.%°

Pakistan will aimost certainly expand the number and type of SRBMsin itsinventory
over the next 10-15 years, given |Iamabad’s robust SRBM research and devel opment pro-
gram, therelative quality of its SRBMs (due pri-
marily to Chinese assistance), and itsgrowing re-
liance—in light of the ongoing decline of its con-
ventional forces—on WMD for defense. These
missileswill probably remain separate from their
warheads and under strict central control. Paki-
stan will probably place more of an emphasisthan
India on the development of MRBMs alone (rather than the longer-range IRBMs), since
these missiles can reach targets throughout India. More than one type of MRBM will likely
be deployed, and the total number of MRBMswill probably bein thetens.

Given Islamabad’s growing reliance
on WMD, Pakistan will almost
certainly expand its SRBM inventory
over the next 10-15 years.

South Korea

South Korea currently possesses two types of SRBMs: the NHK-1 and the NHK-2.
Theseballistic missilesarereverse-engineered fromthe U.S. Nike-Hercules SAM, with modi-
ficationsdesigned to increasetheir range and accuracy and transform them to strike ground
targets. The NHK-1 was developed in 1975, and the NHK-2 was test-fired in 1978. The
latter reportedly possessed improved electronics and warhead munitions and could strike
targets up to adistance of 250 km, depending upon the weight of the payload. Thismissile
would haveviolated a 1979 South K orean pledge—contained in a Seoul-Washington memo-
randum of understanding—not to build any ballistic missileswith arange exceeding 180 km.®!
However, the United States agreed in September 2000 that South Korea should be ableto
build missilescompliant to Missile Technology Control Regime (MTCR) standards—which

8 Carnegie Endowment for International Peace <www.ceip.org>; and Center for Defense and
International Security Studies <www.cdiss.org>.

1 Although U.S. inspectors confirmed in 1990 that the missile’s 180 km range was technically in
compliance with the bilateral agreement, they also concluded that the NHK-2 could be modified to hit
targets at a distance of 250 km.
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allowsfor missiles up to a300 km range and a 500 kg payload—if Seoul wereto becomea
member of the MTCR. Some experts have implied that the NHK-2 could be modified to
carry anuclear explosive device.®

South K oreahas stepped up itseffortsin recent yearsto produce missilesindigenoudly.
The NHK-A isthe successor to the NHK-2. Very littleinformationisavailableonthismissile
inunclassified literature. It might havearange of approximately 320 km, which, if true, would
represent a violation of the MTCR. Moreover, South Korea might be attempting to build
ballistic missile prototypeswith arange of 500 km (enabling it totarget all of North Korea),
albeit only for “ research purposes.” %

While South Korea has not indicated that it has plansto build missiles other than those
mentioned above, it does have an ambitious space launch program and has already devel-
oped afamily of civilian SLVs. The single-stage KSR-1, developed in 1993 and the second
inthe KSR family, could be capable of modifica-
tionsto become aballistic missile with a200 kg
payload and arange of 150 km. The KSR-2, first
launched in 1997, is a two-stage rocket that re-
portedly carried a150 kg scientific observation unit
to an orbit of 151.5 km. Although South Korea
has not indicated that it intends to convert the
KSR-2 into aballistic missile, unconfirmed reports suggest that it could be used asaballistic
missile with arange from 100 to 900 km.% Furthermore, the South K orean space program
plansto build asatellite launch facility by 2005, where the Korea Aerospace Research Insti-
tute (KARI) intends to devel op booster rockets, which could be easily transferableto IRBM
and ICBM applications.®

South Korea might be attempting to
build ballistic missile prototypes, albeit
only for “research purposes,” that will
enable it to target all of North Korea.

2 Center for Defense and International Security Studies <www.cdiss.org>; and Rumsfeld Report,
Appendix Il1: Unclassified Working Papers: System Planning Corporation: Non-Proliferation |ssues—
South Korea.

8 Canadian Security Intelligence Service <www.csis-scrs.gc.ca>; and Rumsfeld Report, Appendix I11:
Unclassified Working Papers: System Planning Corporation: Non-Proliferation |ssues—South Korea.

6 Jane’s Strategic Weapons Systems.

% Jane’s Strategic Weapons Systems; Canadian Security Intelligence Service <www.csis-
scrs.ge.ca>; and Rumsfeld Report, Appendix 111: Unclassified Working Papers: System Planning Corpo-
ration: Non-Proliferation |ssues—South Korea.
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Table 6. South Korea's Ballistic Missile Capabilities

Designation Type of Range/ Warhead Type
missile Payload (CEP)
NHK-1, NHK-2 Two-stage 150-250 km/ One high explosive warhead
SRBM 300kg (unknown)
* NHK-A Two-stage 180-320 km/ One high explosive warhead
(Hyon Mu) SRBM 300kg (unknown)

Sources: International Institute for Strategic Studies, The Military Balance 2000-2001 (Oxford: Oxford University Press,
2001); Federation of American Scientists <www.fas.org>; Carnegie Endowment for International Peace <www.ceip.org>; Center
for Nonproliferation Studies <http://cns.miis.edu>; and Center for Defense and International Strategic Studies <www.cdiss.org>.
Note: * indicates missile programs under development.

South Koreawill probably increaseitsinventory of SRBMs, but the size and sophisti-
cation of thisforce will depend to agreat degree on its assessment of the larger political and
military environment on the Korean Peninsula. Seoul’s current emphasis on improving
relationswith Pyongyang, aswell aslikely U.S. pressure, could serve asasignificant brake
on future missile deployments. For similar reasons, it isalso unlikely that South Koreawill
attempt to develop longer-range ballistic missiles from its burgeoning SLV program. How-
ever, support for such missiles could conceivably emerge over thelong term if Koreabegins
to move toward a posture that is more independent of the United States.

Taiwan

The Ching Fengisasingle-stage, liquid-fueled BSRBM similar totheU.S. Lance. |sradl
isbelieved to havea ded Taiwan in building thismissile. However, even though the Ching Feng
isbelieved to have become operational intheearly 1980s, it may have been terminated under
U.S. pressure. Itsshort range makesit inadequate as an offensive weapon against the Chinese
mainlandif launched from Taiwan proper, dthoughit could reachthemainlandif launched from
Taiwan'soffshoreidands.®

8 Center for Defense and International Security Studies <www.cdiss.org>.
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Table 7. Taiwan’s Ballistic Missile Capabilities

Designation Type of Range/ Warhead Type
missile Payload (CEP)

Ching Feng Single-stage  100-130 knv/ One high explosive warhead
BSRBM 275-400 kg (unknown)

* Tien Ma Unknown 950 km/ One high explosive warhead
SRBM 500 kg (unknown)

Sources: International Institute for Strategic Studies, The Military Balance 2000-2001 (Oxford: Oxford University Press,
2001); Federation of American Scientists <www.fas.org>; Carnegie Endowment for International Peace <www.ceip.org>; Center
for Nonproliferation Studies <http://cns.miis.edu>; and Center for Defense and International Strategic Studies <www.cdiss.org>.
Note: * indicates missile programs under development.

Someofficialsof the Taiwanese government have at times denied that Taiwan possesses
or isdevel oping any missiles other than the above-mentioned Ching Feng, although other
officialsand scholarshave suggested that at | east some research and devel opment isunderway
on missiles with ranges up to 1,000 km. Reports from China suggest that in 1995 Taiwan
began devel oping a 950 km range solid-fueled missile—the Tien Ma—based on the Tien
Kung-2 SAM. Some sources even suggest that these missiles are operational and have been
deployed and mixed in with silo-based Tien Kung-2 sites near Taipei and on the offshore
islands. However, no concrete evidence exists to confirm an active Taiwanese SRBM or
MRBM program.®’

Taiwan might devel op an inventory of mobile SRBMsduring the next 10-15 yearsas
part of itsongoing effort to counter China sincreasing military capabilities. However, thelikely
sizeand configuration of such amissileinventory isdifficult to assess. Some observersbelieve
that Taiwan might focus greater effortson acquiring MRBMs (or even IRBMS) aspart of a
counter-strike deterrence capability against Chinaif the United States decides not to sell Tai-
wan upper-tier BMD systems or to include Taiwan in afuture East Asian BMD system.®
However, the United Stateswill almost certainly resist such deploymentsasan excessively
provocative move and aviolation of MTCR restrictions.

5 Interviews, Taiwan, June 1998; and Canadian Security Intelligence Service <www.csis-scrs.gc.ca>.
% Green and Dalton, “Asian Reactions to U.S. Missile Defense,” p. 28.
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Ballistic Missile Transfers

A handful of the Asian countrieswith ballistic missle programs are currently involvedin
missiletransfers, especialy China, North Korea, and Pakistan.® The following summary of
significant ballistic missile-related transfers focuses largely on the export of complete mis-
siles, missile components, and missile-related technologies or knowledge. Future trgjectories
inbalistic missiletransfers are prone to unpredictable shiftsin political, social, and economic
variables. During the past several years, some observers have argued that a combination of :
1) rapid increasesin global and regional trade; 2) greater general accessto the information,
technol ogy, and technicians needed for balistic missile and WMD development; 3) increased
cooperation among several aspiring powersfor the purpose of acquiring missile or WMD
capabilities; and 4) theincreased availability of missile-related classified information and ex-
port-controlled technologies, will combine to increase gregtly the future proliferation of bal-
listic missiletechnology in avariety of areas. In contrast, other observers argue that the overal
global pace and scope of ballistic missile transfers has declined in recent years—especially
the transfer of complete missiles—and will likely continue to do so, largely as aresult of
sustained U.S. pressure and because the economic and political incentives motivating missile
transfers are weakening.

China

Sincethe 1980s, Chinahas been more actively involvedin thetransfer of missilesand
missile-related itemsthan any other Asian state. Asdefrom cruisemissilestransfers, Chinahas
carried out awidevariety of activities, including:

% Russia first engaged in missile-related transfers in the 1950s and continued to the 1980s. Fol-
lowing the collapse of the Soviet Union, however, Moscow began to curb its missile transfers as part
of its support for global nonproliferation efforts, and in 1995 Russia was admitted to the MTCR (a-
though alleged missile transfers to Iran have raised questions about Russia’'s commitment to the re-
gime). U.S. officials remain concerned about Russia's propensity to sell weapons to Iran but do not
believe any complete MRBMs have been transferred. There is also some evidence of North Korean
efforts to recruit Russian experts for their missile programs. These actions have raised doubts over
Russia’'s commitment to nonproliferation. Deepening economic problems, sporadic or feeble enforce-
ment efforts, and perhaps changing political and foreign policy priorities associated with a decline in
U.S.-Russian relations could result in greater levels of missile transfers. Although large-scale exports
of missiles and missile-related materials are unlikely, the range of possibilities regarding Russia’'s
future missile transfers is wide.
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* The sale of 30-35 DF-3 MRBMs, 10-15 missile transport vehicles, and related
technical support servicesto Saudi Arabiain 1988 in adeal that was reportedly worth up to
$3.5 billion. The missiles are nearing the end of their operational life, but U.S. sanctions
could betriggered if Chinaor Saudi Arabia* conspires or attemptsto engagein” transfers of
replacements.”

A $285 million contract with Syriain late 1989 for approximately 30 M-9 missilesand
launchers. This deal was subsequently cancelled under U.S. pressure, but Chinahas since
reportedly supplied Syriawith technical expertisefor itsmissile program and ingredientsfor
solid rocket fuel.

» Salestolranin 1989 of 150-200 BSRBMs(8610/CSS-8), aswell astechnologies,
equipment, and materialsfor the construction of aproduction linetofacilitate Iran’sindigenous
devel opment of the 8610 system.™ According to the CIA, Chinahad al so provided guidance
systems, rocket fuel, and computerized machine toolsto boost Iran’s missile programs. In
August 1996, the ChinaPrecision Engineering I nstitute again agreed to sell Iran missile guid-
ance systems.”

* A possibleagreement in January 1990 between Chinaand Iran on the export of M-9
missilesand production tooling. Iran probably financially supported the M-9's devel opment
(asit has done for North Korea's Nodong missiles). However, after Iran had signed the
contract and paid for the missiles, the deal was cancelled—presumably under U.S. pressure.

" Rodney W. Jones and Mark G. McDonough, with Toby Dalton and Gregory Koblentz, “ Tracking
Nuclear Proliferation: A Guide in Maps and Charts,” CEIP Report, 1998.

™ The 8610-related systems are below MTCR parameters and are not prohibited by international
agreements. Based on Chinese assistance, however, Iran has probably developed a self-sufficient pro-
duction infrastructure for short-range missiles. Medeiros and Gill state: “Iran may be using these pro-
duction technologies to build subsystems for medium- and long-range systems, which are explicitly
banned by the MTCR. The production technologies used to build the 8610 missile may also accelerate
Iran’s construction of indigenous missiles like the Shahab-3 or to improve the Scud-type missiles sup-
plied by North Korea. Some reports suggest that China also may have transferred telemetry equipment
for use when test launching medium-range missiles banned by the MTCR. Chinese officials continue to
defend these deals by citing the dual-use nature of its technology exports to Iran and the lack of agree-
ment between the United States and China on the MTCR technology annex.” Evan S. Medeiros and
Bates Gill, Chinese Arms Exports: Policy, Players, and Process, Carlisle: U.S. Army War College — Stra-
tegic Studies Institute, 2000.

72 Jones and McDonough, “Tracking Nuclear Proliferation.”
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» ThepossiblesaetoLibyaof 140 M-9 missilesin 1989 and the subsequent transfer by
Libyato Syriaof 80 missiles. Libyaalso reportedly failed in an attempt to acquire Chinese
long-range missilessuch asthe DF-3.

» Thepossibleexport to Syriainthemid-1990s of M-11 missile guidance systemsand
adinthecongtruction of aSyrian missile production facility in 1992, which may beintendedto
produce M-9 and M-11 missiles. Chinese technical specialists are reportedly working to
produce missile guidance systemsfor Syrian Scuds.”

* Theprovision of awiderangeof missileassistanceto Pakistan, including: 1) upto 30
M-11/DF-11 missiles, which were delivered in 1992 to Pakistan’s SargodhaAir Force Base
near Lahore; 2) M-11 TEL sdelivered in 1991; 3) likely assistance to i ndigenous Paki stani
ballistic missile programs, including the Hatf- 1, Hatf-2, Hatf-3, and Shaheen seriesof missiles;
4) the provision of 10 tons (200 drums) of ammonium perchlorate (foundin solid missilefud),
whichwassa zedintransitin Hong Kong in 1996; 5) ass stance on missile guidance, including
transfers of gyroscopes, accelerometers, and on-board computers; and 6) provision of ele-
mentsof amissileproduction factory at the national defense complex in Fatehgarh (Fatehguny),
located in the Tarwanah suburb of Rawal pindi, 40 km west of |slamabad.™

» Sadessncetheearly 1990s of dua-use missiletechnologiesor missle-related compo-
nents by individual Chinese companies. The most notable such salesinclude: 1) theexport in
1992 of 300 tons of ammonium perchlorateto Syria; 2) the export in the sameyear to Libya
of ashipment of lithium hydride, which hasdirect application to missilefuel production; 3) the
export in 1994 of ammonium perchlorate to Iraq in direct violation of the UN embargo;

 Rich Chapman, “PRC Military Weapons Sales,” U.S. Pacific Command study, Honolulu, at
<http://news.bbc.co.uk/low/english/world/asia-pacific/newsid_462000/462625.stm>.

" Production of the factory began in 1995, based on a decade-old contract. It is likely to produce
M-11/DF-11 missiles under the Pakistani designation Hatf-3. China and Pakistan both have denied the
existence of the plant. Chinese supply of complete missile systems or production technology covered
by the MTCR would constitute a major violation of the MTCR guidelines and, according to U.S. law,
should trigger Category | sanctions, which could block all trade between the United States and Chinese
aerospace and electronics firms. Jones and McDonough, “Tracking Nuclear Proliferation.” Medeiros
adds: “Open sources are unclear whether this facility will be used to build complete missiles or just
missile components and sub-systems; this determination will affect China's compliance with the MTCR.
Thus, until this facility becomes operational, questions will remain about the nature of China's missile
assistance to Pakistan and the degree to which China's actions are consistent with its MTCR pledges.”
Medeiros and Gill, Chinese Arms Exports.
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4) the possible transfer in 1996 of missile components for Syria’s North Korean Scud-C
program, in addition to technical assstancefor a Syrian solid rocket motor propellant program
for building ballistic missiles; and 5) the saleto North Korea since 1999 of avariety of dua-
use, missile-related technol ogies, including accel erometers, gyroscopes, specialized sted and
machinery used to build missile airframes, and unspecified space technologies. Thisassistance
has likely been applied to Pyongyang’s Scud, Nodong, and Taegpodong programs. These
transfers may have occurred without Beijing's approval, raising questions about the Chinese
government’sability to control illegal commercid activity and enforce China s nonproliferation
commitments.” There are also indications that Chinese export firms have sold missilesto
clientsin the Middle East viaNorth K orean ports.”™

Asthe above suggests, the scope and character of China smissile-related exportshave
undergone significant changes over time. For example, inthe past ten years, the recipients of
China smissileexportshavediminished in number

to include Iran, Pakistan, and, to alesser extent,
North Korea. Furthermore, Chinahasmoved away
from the sale of complete missile systemsto ex-
porting subsystems, production technol ogies, dual-

In the past ten years, China’'s missile-
related exports have diminished to just
Iran, Pakistan, and North Korea.

usemissiletechnol ogies, and technical expertise,
sometimestransferred to client nations under the guise of other types of technical assistance.
Many of thesetransfersarenot explicitly covered by multilateral control regimes, and China's
missilenonproliferation commitments are often vague and unenforced.”

Significant concerns persist about China sinterpretations of its pledges. For example,
despite Beljing’scommitment to abide by the M TCR, many Chinese officials havecriticized
the arrangement as adiscriminatory regime that relies on double standards and that focuses
too heavily on the supply side of theissue. In particular, they are quick to point out that the

 Chapman, “PRC Military Weapons Sales”; and Medeiros and Gill, Chinese Arms Exports.

6 Chapman, “PRC Military Weapons Sales.”

™ According to Medeiros and Gill, “Agreements reached by senior U.S. and Chinese leaders are
reportedly opposed by many parts of the Chinese bureaucracy. Moreover, many Chinese firms often have
deep relationships with their ‘customers’ in countries such as Pakistan and do not share the government’s
commitment to nonproliferation. Thus, Beijing has difficulty controlling their export activities. This situa-
tion is especialy true in the missile realm because China lacks regulations covering these items; thus, the
government has no legal basis to monitor or punish firms. In addition, in China's origina MTCR formula
tion, Beijing never agreed to accept the MTCR annex, which specifies all of the technologies controlled by
this regime. China's reluctance to accept the annex has resulted in the continuation of missile technology
exports to Iran, Pakistan, and North Korea.” Medeiros and Gill, Chinese Arms Exports.
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MTCR doesnot control exportsof strike aircraft, which arguably are better delivery vehicles
for WMD than missiles, and which the United States sellsall over theworld. Also, China's
missile nonproliferation commitmentsare viewed by many Chinese asbilatera, political prom-
isesmadein the context of U.S.-Chinabargaining. Asaresult Chinahasat timestried to link
itsmissiletechnology exportsto changesin U.S. policy, such asreductionsin U.S. armssales
to Taiwan. Chinese officialsand scholars argue that continued U.S. arms sales—particularly
missile defense exportsto Taiwan—constitute aform of missile proliferation. Chineseofficials
believethat Chinashould only become amember of theMTCR if the United States haltsits
military salesto Taiwan. Chinese Foreign Ministry officialsarguethat “ only when the United
States respects China's security concerns about U.S. weapons exportsto Taiwan will China
serioudy consider U.S. security concerns about China’s missile technol ogy cooperation with
Iran and Pakistan.””® For thisreason, China'scommitment to nonproliferation is often viewed
asquestionableat best, and it isuncertain whether and to what degree Beijing will honor many
of itsprevious promises, such asthe November 2000 declaration to establish formal controls
over missle-related and dual -use componentsin return for the U.S. lifting its ban on the use of
Chinese SLVsfor launching U.S.-made satellites.”

The nature of China sfuture missiletransferswill undoubtedly be affected by awide
range of factors, including the generd state of U.S.-Chinarelations, Beijing’ sstrategic priori-
tiesinkey areasaongitsperiphery, and the ability and willingness of the central government to
supervisethe possible missile export-rel ated activities of subordinate agenciesand business
firms. However, barring any major adverse developmentsin these areas, the Chinese govern-
ment will probably havefew incentivesto expand itscurrent level of missile-related exportsfor
severd reasons. First, U.S. oppositionto state-sponsored transferswill remain very high, and
hencethe potential political and economic costsof engaging in such activitiescould outweigh
the presumed gains. Chinawill probably wish to avoid appearing to be amajor supporter of
what many regard as an important component of WMD proliferation. Second, China has
arguably already supplied Pakistan—the major recipient of Chinese missiletransfers—with
what it needsto develop a credible deterrent against India, and further major assistanceis
probably unnecessary. Third, few if any other strategicimperativesexist for thetimebeing that
would likely prompt Beijing to undertake apolicy of extensive missiletransferssuch asthose
provided to Pakistan. As noted above, Chinamight have provided recent production assis-
tanceto Syria, but these reports remain unconfirmed.

 Medeiros and Gill, Chinese Arms Exports; Kan, “China: Ballistic and Cruise Missiles’; Chapman,
“PRC Military Weapons Sales.”

® Waheguru Pal Singh Sidhu, “Regional Perspectives: South Asia,” International Perspectives
on Missile Proliferation and Defenses, CNS Occasional Paper, no. 5, p. 66.
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Evenif Bajing genuindy seekstominimizeor diminateitsmissletransfers, howevey, itis
amost certain that some level of Chinese missile assistance will be provided to foreign
countriesover the next 10-15 years. Beijing'sability to monitor and enforcerestrictionson
missile transfers will depend heavily on the ability and willingness of responsible central
agenciesand subordinate officesto superviseand implement existing and futureregul ations
and procedures agai nst both missile-related and dual -useitems. Economic and political cor-
ruption, closerelationships between manufacturers, customs agents, shippers, and customers,
and the belief—held by someindividua s—that missiletransfersare no more dangerousthan
other formsof armssales, will likely result in unauthorized sales of such items. Evenif the
amountssold arerelatively small, the effect on the missile devel opment program of one or
moreforeign countriescould besignificant. Perhapseven moreimportant, Beljing’ swillingness
torestrainitsmissiletransferscould easily fall prey to adeteriorationin U.S.-Chinarelations
over Taiwan. Such a development could lead Beijing to renege on its commitments and
undertakemissiletransfers, asaform of retribution against U.S. actions, or to devel op political
leverage of somesort.®

Hence, although thelikelihood that Beijing will transfer complete missilesor extensive
missile production technol ogies and equipment is not high, other typesof lessimmediately
significant or direct transfers could take place. And adverse shiftsin thelarger political envi-
ronment could conceivably prompt Chinato resumesignificant missiletransfers.

North Korea

North K oreahas engaged in significant amounts and types of missiletransferssince at
least the 1980s. Mg or transfersinclude:

» Theexport of Scudsin large quantitiesto Egypt, Iran, Syria, Libya, and possibly
Vietnam.® Severa andystsbdievethat inthe past, Iran wasthe primary financia supporter of
North Korea s missile development program. Thelran-North K orearel ationship datesfrom
1983 when Iran agreed to fund the reverse-engineering of the Scud-B missilein exchangefor
the option to purchase production models. Iran may have shared test datafromits July 1998
launch of the Shahab-3 with North Korea.®

8 Medeiros and Gill, Chinese Arms Exports.
81 Canadian Security Intelligence Service <www.csis-scrs.gc.ca>.
82 Center for Nonproliferation Studies <http://cns.miis.edu>.
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» Theprovision of assistanceto Egypt in the development of an extended-range, 450
km Scud (the Project-T) that began productionin 1990 and likely entered servicein 1993.
North Koreahas provided both Scud assembly facilitiesand the meansto devel op the Project-
T. Inmid-1996, North Koreareportedly supplied Scud-C related material to Egypt, which
would enable Cairo to begin Scud-C production, aswell as Scud launcher vehicles.®

» Thepossibleexport of Nodong-1 missilesto Iran, Libya, Syria, and Pakistan.®* Paki-
stan and Iran may have funded the Nodong and Tagpodong programsin exchangefor Nodong
technol ogy. Iran may be ableto produce Nodongswithin two years, and the Pakistani Ghauri
iseither aNodong import or atechnological derivative.®®

» Theprovision of assistanceto Syriato reverse-engineer and begin production of the
Russian-made SS-21 SRBM, the missile designed by the Sovietsinthe 1970sto replacethe
1950s vintage Free Rocket Over Ground (FROG) systems.®®

Asinthe case of China, the scope and character of North Korea' smissiletransfershave
changed considerably over time. Initial deliveriesof North Korean missilesto customersinthe
Middle East in the 1980s consisted of complete missile systems. More recently, deliveries
have often been in theform of missile components,
“knock-down” kits, and associated production or
assembly equipment (though sometransfersto In-
diaand Pakistan have consisted of complete mis-
siles). These changeswill allow morerapid ship-
ping deliveriesand interception of such shipments
will become moredifficult. North Koreamay cur-
rently be transferring equipment that will allow
countries such as Iran and Pakistan to become indigenous producers of intermediate- and
medium-rangeballistic missiles. Moreover, aswestern res stanceto the ddliverieshasincreased,
shipments have begun to be made by air rather than by sea, sometimeswith the assi stance of
Russian private companies.®’

North Korea may be transferring
equipment that will allow Iran and
Pakistan to become indigenous
producers of intermediate- and
medium-range ballistic missiles.

8 Center for Nonproliferation Studies <http://cns.miis.edu>.
8 [bid.
% |bid.
% [bid.
87 Ibid.
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North Korea sfutureinvolvement inmissletransfers(including missiles, technology, tech-
nicians, TEL s, and underground facility expertise) will depend on the efficacy of detectionand
control regimes, and on the evolution and outcome of discussions with the United States
regarding itsmissile development program and related activities. A combination of U.S. pres-
sureand positive economic and political devel opmentscould conceivably resultinasignificant
decrease in North Korean proliferation activities. Alternatively, abreakdown in the U.S.-
North Korean talks combined with aworsening
of both Pyongyang’s economic problemsand the
genera politica situation onthe Korean Peninsula
could produceamajor increasein such activities.
Regardless of which occurs, however, Pyongyang
will probably at aminimum continueto engagein
sometypesof missile-related importsand exports
to generate much-needed income and to maintain political leverage. In particular, technical
experts from Russia might provide various types of hard-to-detect “ software” assistance,
most likely without the consent of the Russian government. Assstancemight dsoincludetransfers
of small pieces of equipment. Moreover, North Koreawill almost certainly maintain some
level of missile-related contactswith Iran and perhaps Syria, and might attempt to expand its
apparent contactswith Pakistan and eveninitiate transferswith other countriesin Central and
Southwest Asia. In other words, the range of North Korea's future missile transfers could
conceivably cover afairly broad spectrum, from asmall amount of low-profile, largely tech-
nology-based importsto afairly large amount of both technology and material exports, includ-
ing possibly complete SRBMs, MRBMs, and IRBMss. Although possible, thetransfer of ICBM
technologiesisdeemed lesslikely by many expertsover the next 10-15years.

North Korea might expand its contacts
with Pakistan and even initiate missile
transfers with other countries in
Central and Southwest Asia.

Pakistan

Although probably not currently asource of missiletransfers, Pakistan will almost cer-
tainly continueto receive someballistic missile-rel ated technology and materialsaspart of its
robust, ongoing SRBM and MRBM devel opment programs. Chinaand North Koreawill be
the most likely sources of such assistance, although other countries, such as Iran, could
conceivably becomeinvolved aswell. Itisdifficult to say at thispoint to what extent Pakistan
will remain dependent upon outside assistance over thelong term. Asitsindigenous capabili-
tiesgrow, Islamabad’ sneed for foreign technol ogy and especially material smight diminish
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significantly. Arguably of greater concerntotheinternational community istheissueof whether
Pakistan will beginto export missile-related knowledge and equipment. Pakistan currently
voluntarily acceptstheguidelinesof theMTCR and insiststhat it does not and will not export
missile-related items. However, the possibility that the Pakistani government or non-state
actorsin Pakistan might engagein missiletransfersfor acombination of economicand political
reasons cannot beruled out.

South Korea

South Koreaisnot currently engaged in missiletransfers. It adheresto the export condi-
tionsof the MTCR, althoughit has never formally joined the arrangement. However, South
Koreareportedly plansto becomealeader in Asia saerospaceindustry by developing state-
of-the-art SLVsand satellites. If these planscometo fruition, South K orean aerospace tech-
nology may become available on international markets, thus necessitating effectiveand re-
sponsible export controls. South K orea has been exemplary in controlling the spread of its
missile technol ogy because of itsclose military tieswith the United States. Despiteits past
behavior, however, it may be difficult to assessthe future direction of South Korea sexport-
control practicesfor missiletechnology.®

The Role of Ballistic Missiles in Force Structure, Strategy, and Doctrine

China

The genera attitude of Chinese leaders toward the possession and use of ballistic
missilesdifferssignificantly fromthat of theleaders of the United Statesand other western
countries. For the Chinese, ballistic missiles are not viewed solely as weapons of mass
destruction but rather ashighly versatile delivery systemsfor both WMD and conventional
warheads. In some scenarios, they are treated as relatively cheap equivalents to more ad-
vanced and versatiledelivery systems such asattack aircraft, or even asatypeof very long-
rangeartillery. For many Chinese, therefore, ballistic missilescan serveaseither conventional

8 Rumsfeld Report, Appendix I11: Unclassified Working Papers: System Planning Corporation:
Non-Proliferation Issues—South Korea.
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war-fightinginstrumentsor asdelivery systemsfor both conventional and WMD deterrence
weapons, depending upon their range and the size and type of warhead employed.

Chinasrelatively smal MRBM, IRBM, and ICBM forces serve asthe primary delivery
system for China snuclear arsenal. These systemswere devel oped solely for deterrence pur-
poses, to prevent nuclear blackmail or nuclear attack by holding at risk asmall number of key
popul ation centersand major forward-deployed military assets(i.e., “counter-value” targets)
of amore powerful, nuclear-armed adversary (i.e.,
the United Statesor Russia), and to caution other
nuclear or proto-nuclear powers such as India
against contemplating the threat or use of WMD
against China. Thiscapability constitutesa“lim-
ited, self-defense counterattack” forcethat can un-
dertake small-scale nuclear retaliation at atime,
and against targets, of Beijing'schoosing. There-
sulting *“ minimum deterrence’ doctrine generally assumesthat Chinawould absorb aninitia
nuclear attack rather than undertake alaunch-under-attack (LUA) or alaunch-on-warning
(LOW). Perhaps most important, the effectiveness of thisdeterrence hingeson theinability of
an adversary to destroy al of China sWMD capabilities, especially itsstrategic missileforce,
inafirst strike.

The effectiveness of China’'s

“minimum deterrence” doctrine hinges
on the inability of an adversary to
destroy all of China’'s WMD
capabilitiesin a first strike.

Chinahasgradually sought toimproveitsincreasingly obsol escent strategic arsenal and
toincreaseitsdeterrencecredibility intheface of what areviewed asincreasing strategic and
technol ogical challengesfrom the United Statesand other major powers. Thiseffort hasledto
the devel opment of solid-fuel systemsand road-mobility.® It hasal so resultedinthe devel op-
ment of strategic submarinesand SLBMs. With recent movesby the United Statesand Japan
to devel op missiledefense systems, therequirementsof China smoderni zation program have
increased still further. To avoid being rendered completely ineffective by missile defenses

% |n the past, the limited numbers, low level of readiness, and slow response times of China's land-
based missiles and bombers left China vulnerable to an overwhelming and incapacitating first strike.
China does not currently have space-based or land-based early warning assets. A senior U.S. intelli-
gence officia has confirmed that Chinese missiles are usually unfueled and unmated to their warheads.
Furthermore, the process of loading the liquid fuel tanks and installing the warheads can take two to
four hours. Gill and Mulvenon, “China and Weapons of Mass Destruction.”
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capableof neutralizing China’ sminimal deterrenceforce, Beljing hasinitiated (but apparently
not yet deployed) MIRV and countermeasure technologies, and is probably increasing the
number of itsstrategic missiles.®

SRBMslikethe CSS-8 were meant to provide theater conventional war-fighting capa
bilities, ascheaper delivery vehiclesthan aircraft. Other SRBMs, likethe original versionsof
the DF-11 and DF-15, wereoriginally intended for export, in competition with Russian and
North Korean Scuds. Such missile salesgenerated intense U.S. pressure, however, and the
disputewith Taiwan crested an arguably more urgent political-military demand for themissiles
at home. Arrayed against Taiwan, these weapons have been used asinstruments of coercive
diplomacy. They have also become China' s only counter to atheater attack from potential
adversarieslikethe United States, which demonstrated the power of itsmissilesduring the
Gulf War andin Kosovo.®* Some observers believe that the continued deployment of both
short- and medium-range missiles, with both conventional and nuclear warheads, might lead
Beijing to develop amore aggressivedoctrinefor theater warfare. Such aposture could threaten
Taiwan, Japan, and U.S. troopsin Okinawa, aswell asact asawarning to the United States
against nuclear escalation.”

For some observers, the combination of devel opments described above suggestsagradua
movement from Chind' s previous minimum deterrence strategic postureto amore versatile
limited deterrence doctrine. Thisdoctrineiscentered on the deployment of sufficient counter-
force and counter-valuetactical, theater, and strategic missileforcesto deter conventional,
theater, and strategic nuclear conflictsand to control escalation and compel an adversary to
back downif deterrencefails. However, such aforce structure, much lessthe more sophisti-
cated limited deterrence doctrine to support it, would require awide variety of components,
including high levels of warhead accuracy, amore diverserange of delivery systemsin larger
numbers, combat troopstrained to utilize such systems, and more robust early warning, detec-
tion, surveillance, and targeting capabilitiesto identify the source of attacksand to locate and
destroy military facilitiesand large conventional and WM D force concentrations. A capacity

% According to Center for Defense International Security Studies, China has had MIRV technol-
ogy since 1995. <www.cdiss/chinab.htm>.

% China's strategic nuclear missile arsenal does not constitute a credible deterrent against a con-
ventional missile attack, since any threat to employ those few weapons would immediately escalate a
limited, conventional attack to the far more dangerous nuclear realm, and thereby threaten national
annihilation by the United States’ vastly superior strategic arsenal.

92 Federation of American Scientists <www.fas.org>.
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for rapid response and the ability to concentrate firepower quickly and massively would be
required to defeat enemy forcesearly and decisively. Although Chinaisattempting to acquire
at least some of these elements (e.g., greater warhead accuracy and amore proficient early
warning and command, control, communications, and intelligence capability), others(e.g.,
combat troops trained to employ theater and tactical nuclear missiles) are nowherein evi-
dence. Overall, the Chinese do not at present possess the capacity to implement thisvision,
owing to economic, technical, organizationa, and armscontrol restraints. Hence, theargument
of some observersthat Chinaisactively engaged in devel oping an aggressive, war-fighting
oriented, limited deterrence WM D-armed missileforce and supporting doctrine, even at the
theater level, isat thevery least premature.

India

For thegovernment of India, ballistic missiles serve asboth potential war-fighting weap-
ons (in the case of its SRBMs) and, more importantly, as a potential delivery system for
nuclear (and perhaps chemical) weapons, as part of astrategic deterrence posture directed
against Pakistan and China. The development of anuclear-armed IRBM (and perhaps, even-
tually, ICBM) capability also undoubtedly servesanimportant statusfunction, in support of
India slong-standing quest for global or at least Asian great power stature. Moreover, India’s
missiles might become an export commaodity that could both generate greatly needed income
and break what Delhi regards asan unfair missile technology monopoly.®

The specific size, configuration, disposition, and possible deployment of India sstrategic
missile force are not entirely known at present, sincetheforceisstill in the early stages of
development. However, Indiahasdeclared that it will pursue adoctrine of minimum nuclear
deterrence combined with a“no-first-use” approach to nuclear weapons. This doctrine—
similar to that espoused by China—impliesthat Indiawill likely develop asmall, concealed
counter-valueforceof strategic ballistic missilescapable of surviving afirst strikeand retaliat-
ing against the major citiesof potential adversaries such as Pakistan and China.** Thisforce
will probably not havethe capability to launch onwarning or launch under attack, given strong
U.S. opposition to such deployment modes, the technical limitsof India' s strategic warning

% Cirincione, “Indian Missile Deployments and the Reaction from China.”

% It is unclear whether India believes it will ultimately become necessary to develop long-
range missiles systems to deter a possible attack by more distant nuclear-armed powers, such as
the United States.
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system, and, most importantly, thedesire of India scivilian leadership to maintain strict control
over any nuclear weapons. (The Indian military almost certainly will not be given operationa
control over nuclear-armed ballistic missiles.) Hence, India'smissileswill likely be kept sepa-
ratefrom their warheads. Furthermore, the use of ballistic missilesasretaliatory, counter-value
weapons al so suggeststhat their number need not bevery large. The exact number will reflect
Indian estimates of how many missilesarerequired bothto surviveafirst strike by Pakistan or
Chinaand to wreak sufficient retaliatory damageto constitute acredible deterrent force. If
Chinasgnificantly increasesthe number of itsMRBMsand IRBMs capableof striking India,
perhapsin responseto deployment by the United Statesor itsaliesof ballistic missiledefense
systems—or if Chinaitself devel opsaballistic missle defense system—Indiamight then con-
ceivably be pressured to increase the number of itsMRBMsand IRBMsin response.

The structure and disposition of India’'s SRBM force will largely be determined by a
more complex combination of factors, including estimates of: 1) the number and deployment
configuration of conventionally-armed missilesrequired to support both aconventional con-
flict against Pakistan and/or possibly alimited border war with China; and 2) the number and
deployment configuration of nuclear-armed missilesrequired to poseacredible nuclear deter-
rent against Pakistan. Although the Prithvi isconsi dered nuclear-capable by some experts, itis
possiblethat Indiawill not utilize SRBMsasWMD vehiclesto deter Pakistan against using or
threatening the use of its nuclear weapons. Also,
India’scurrent decisive conventional superiority
over Chinaaong their common border suggests
that Delhi will probably not rely significantly on
SRBM sto prosecute afuture possible border war.
The costsof such alarge missileforce are prohibi-
tive, and the Indian Air Force does not have much
confidenceinthePrithvi. Such consderationsmight
keep the number of deployed SRBMsat relatively low numbers. However, one cannot rule
out the possibility that Indiawill manufacture and perhaps deploy hundredsof SRBMswithits
military units. Asindicated above, there are already someindicationsthat such deployments
areunderway. Such adevel opment might derive morefrom status competition among India's
armed servicesthan from any clear military or strategic requirements.

There is no evidence at present that
Delhi has authorized the transfer of
ballistic missiles, missile components
and equipment, or missile-related
technology to any other country.

India has stated that it is opposed to missile proliferation, and thereis no evidence at
present that Delhi has authorized the transfer of ballistic missiles, missile componentsand
equipment, or missile-rel ated technology to any other country. Moreover, such transferswould
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undoubtedly provoke astrong response from the United States and other major powers, and
thusgreatly underminelndia’ seffortsto improverelationswith the United Statesand toraise
its overall statusin the world community. At the same time, Indiais not a member of the
Nonproliferation Treaty, the Nuclear Suppliers Group, or the MTCR. Indeed, it isalong-
standing critic of the M TCR, which it regards as a sel ective and discriminatory “technology
denia regime.” Indiafavorsaglobal, inclusive, non-discriminatory, and genuinely multilateral
arrangement designed to prevent missile proliferation without obstructing the devel opment of
civilian space launch programs. In the absence of such an arrangement, India purportedly
unilaterally enforcesitsown export control regul ations. However, both economicincentives
and the promotion of India'sextremely active SLV program could conceivably precipitate
authorized or, morelikely, unauthorized missiletransfersin thefuture.

North Korea

Pyongyang'sballistic missileprogram servesseveral apparent functions, including efforts
to preservetheNorth Korean regime, providepolitical |everage, augment economic capabili-
ties, andfacilitatethereunification of theK orean Peninsula. North K orea’ s Scudswereorigi-
nally intended as conventional war-fighting weaponsfor useagainst South Korea. In particu-
lar, they compensated for theNorth Korean air force' slack of along-rangestrike capability.
Thelonger-rangeNodong was presumably devel opedin part tothreaten U.S. forcesbasedin
Japan, aswell as perhaps Tokyo, in order to deter both countriesfrom providing support to
South K oreaintheevent of aresumption of hostilitiesonthepeninsula. However, theNodong's
relatively small payload capacity and low accuracy suggeststhat it would beuseful only asei-
ther arandomterror weaponwhen armed with conventional explosivesor asastrategic deter-
rent when armed withaWM D warhead. It isnot acounter-forceweapon. Thelonger-range
Taepodong could al so serve such specific purposes. (Although the Tagpodong might also be
intended asan SLV. Infact, at |east one sourcearguesthat the configuration of themissilesug-
geststhat it wasdesigned primarily for spaceflight.® However, evenif intended asaspaceve-
hicle, the Tagpodong can amost certainly bemodifiedto serveasan offensivebalisticmissile))

% The Federation of American Scientists <www.fas.org> states: “The configuration of the missiles
suggests that they were designed for use not as weapons, but simply for space flight. Furthermore, the
inability of the launch infrastructure to support anything other than limited operations under non-
winter weather conditions indicates that North Korea has not seriously contemplated deploying the
Taep' 0-dong as an offensive weapon system. This brings into serious question whether more has been
read into this program that can be legitimately justified.”
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Inadditiontotheir presumed war-fighting or strategic deterrence purposes, NorthKorea's
ballisticmissileswerealsoin part created or subsequently enhanced to servepolitical and eco-
nomicfunctionsand asameansof supporting continued research and devel opment for itsoveral
nuclear, biological, and chemical weapon and missileprograms. Asindicated above, Scud-Bs
and Scud-Cshave been sold throughout the Middle East and e sewhere. Pyongyang hasprob-
ably either sold or isattempting to sell Nodongsor Nodong-rel ated technol ogies, and perhaps
even Tagpodong-rel ated technol ogi es, to afew countries. It isal so attempting to usethethreat
of ballistic missiledevel opmentsand deploymentsto extract political concessionsand/or eco-
nomic assistancefromthe United Statesand Japan. Although Pyongyang agreed with Wash-
ingtonin October 2000 to placeamoratorium on thetest-launching of any typeof long-range
missilewhiletalksonmissilescontinue, thisarrangement could unravel asaresult of increased
political tensionson the peninsulaand agrowing confrontation between North Koreaand the
United States.

Pakistan

The primary purpose of Pakistan’s ballistic missileforceisto provide reliable delivery
systems for nuclear (and perhaps chemical) warheadsin order to deter an Indian conven-
tional or WMD attack or to defeat India if deterrence fails. In addition, the transfer of
ballistic missiles or missile-related technology could aso servein the future as an important
source of foreign exchange or political influence, given Pakistan’'s serious economic prob-
lems, and especialy if aradical 1damist government were to come to power in Idamabad.

Some experts believe that conventionally-armed SRBM and MRBM systems are pri-
marily designed to augment Pakistan’s extremely limited offensive air capabilities against
India (which holds anearly three-to-one advantage in combat aircraft) and to field amore
effective ddivery system.® However, therelatively small payload capacity, individual unit
cost, and poor accuracy of Pakistan's existing and emerging SRBM and MRBM forces
makesthem arelatively inefficient and expensive means of delivering conventional explo-
sives. With the possible exception of the Hatf-1, Pakistan’s ballistic missileforceisdesigned
to deliver WMD warheads (thereby compensating for the inferior and deteriorating state of
the Pakistani conventional armed forces) and hence will play an increasingly important role
in Pakistan’s deterrence strategy.

% Gregory Koblentz, “Viewpoint: Theater Missile Defense and South Asia: A Volatile Mix,” Non-
proliferation Review, Spring—Summer 1997, p. 58, citing a Department of Defense report Proliferation:
Threat and Response, Washington, DC, Government Printing Office, April 1996, p. 36.
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Asinthecaseof India, the specific size, configuration, disposition, and possi ble deploy-
ment of Pakistan’sbalistic missileforcearenot entirely known at present, sincetheforceisstill
intheinitial stagesof development. Moreover, again asinthecaseof India, Pakistanwill al-
most certainly striveto deploy asmall, counter-va ue, minimum deterrence-oriented strategic
missileforce. Someexpertsarguethat fear of adecapitatingfirst strikeby Indiawill eventua ly
prompt Pakistan to deploy itsfutureballistic missilearsenal at ahigh state of readiness. How-
ever, acombination of U.S. pressure, confidencein India sinability tolocate Pakistan’smis-
siles, and adesireto maintainfirm central control over al nuclear weaponsand delivery sys-
temsmay prevent such adeployment. Aswith India, Pakistan’sstrategic missilearsenal will
probably havethe capacity to deliver chemical, biological, and nuclear warheads.

South Korea

South Korea ssmall ballistic missile programisfocused on devel oping SRBMsfor both
war-fighting and strategic purposes, to deter or, if necessary, defeat North Koreainamilitary
conflict. Theintended sizeand configuration of Seoul’sSRBM forceisunknown, but will likely
derivefrom ca culations of the number and deployment configuration of conventionally-armed
missiles required to support a conventional conflict against North Korea. Some observers
have specul ated that South K oreamight consider developing WM D warheadsfor delivery by
its SRBM force, but there is no evidence of such a program. South Korea's robust SLV
program could potentialy support the devel opment of longer-range ballistic missiles, but Seoul
hasdenied this.

Taiwan

Asindicated above, Taiwan might possessaBSRBM and is probably developing an
SRBM, possibly with arangeapproaching that of an MRBM. These missilesareintended to
deter Chinafrom attacking Taiwan or to support military action against Chinashould deter-
rencefail. The specific purpose and targets of such missiles (and especially any missile ap-
proaching al,000 kmrange) arenot entirely clear, however. Some Taiwaneseleadershaveat
timessupported the notion of devel oping offensivemissilesasthepillar of adeterrent, second-
strike capability. Thisnotionwould beinlinewithindicationsof growing support withinthe
Taiwanese government for amore active and outward-oriented defense strategy in place of
theexisting purely defensive posture. Thisstrategy reportedly emphasi zesthe conduct of war-
farebeyond Taiwan and theacquisition of capabilitiestoretaiate against targetssuch as Shanghai
andBeijing.
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There are two basic schools of thought on the sort of specific offensive capabilities Tai-
wan should acquire as the core of this strategy. The first argues that the acquisition of an
offensive counter-force capability isnecessary to deter Chinafrom launching aconventional
attack against Taiwan, and, if deterrencefails, to significantly degrade China's ability to sus-
tain such an attack against Taiwan. These forces would consist essentially of several hun-
dred SRBMs and air assets capable of striking China’s ports, theater C3l nodes, and mis-
silelaunch sites. The second school of thought argues that Taiwan must focus on acquiring
offensive strategic counter-val ue capabilities to threaten major Chinese citiesin central and
southern China, such as Shanghai, Nanjing, Guangzhou, and Hong Kong. These would con-
Sist essentialy of arelatively small number of MRBMswith large conventional or perhaps
even nuclear or biological warheads, intended purely as a deterrent against an all-out Chi-
nese assault on Taiwan.

Thereare, however, many opponentsto the acquisition of either type of offensive capa-
bility. These individuals point out that Taiwan could not devel op alarge enough offensive
counter-force capability to credibly threaten the extensive number of potential military targets
onthe Chinesemainland. In particular, such missileswould likely havegresat difficulty locating
and destroying China'slarge number of mobile SRBMs. Moreover, theuse of offensiveballis-
ticmissilesby Taiwan could sgnificantly escal ate an unfolding conflict with China. An offensive
counter-val ue capability would also be of very limited utility, opponentsargue, because: 1)
Chinalikely would be undeterred if Taiwan could only threaten its central and southern cities
and not Beijing; and 2) any type of credible counter-value capability would almost certainly
require WM D warheads, which the United Stateswould strongly oppose. In short, an offen-
sive counter-value capability would likely proveto beinadequate and could greatly exacer-
bate U.S.-Taiwan relations. Even moreimportant, it might al so provokeamassive preemptive
Chinesedtrike, or at the very least amassive Chinese counterstrike that would amost certainly
devastate Taiwan.

Ballistic Missile Defense

Theexpanson of missilecapabilitiesamong severa Asian stlates—and in particular North
Koreaand China—has stimulated interest in the regionin the devel opment and depl oyment of
avariety of possible defens ve countermeasures, most notably ballistic missiledefense (BMD)
systems. In October 1998, the U.S. Congress passed |egislation requiring the Secretary of
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Defenseto conduct astudy on the establishment and operation of amissiledefensesystemin
theAsiaPacific region to protect the United States “key regional allies.” %

According to many experts, given cos, suitability, and other considerations, themost likely
typeof BMD systemsavailableto Asian statesincludefour categoriesof TMD systems:®

* Land-based lower-tier, similar to Patriot PAC-3 Configuration Three.®

* Land-based upper-tier, similar to THAAD (Theater High Altitude Area Defense,
with THAAD missileand TM D ground-based radar).'®

* Sea-based upper-tier, similar to Navy Theater Wide (NTW) Phase One.**

* Sea-based upper-tier, smilar to NTW Phase Two.

9 Center for Nonproliferation Studies < http://cns.miis.edu>.

% There are two main BMD architectures—national missile defense (NMD) and theater missile
defense (TMD). A NMD system would be designed to protect civilian population centers on the home-
land from being attacked by nuclear-armed ICBMs and SLBMs, whereas TMD is a deployed missile
defense designed to protect forces and their allies on a (likely foreign) battlefield from theater ballistic
missiles. For countries that border potential adversaries, TMD could also protect the homeland, essen-
tially making it a NMD system. NMD or TMD systems require intelligence regarding the missile threat,
early warning and close tracking and cueing capabilities, the ability to distinguish incoming warheads
from decoys, an efficient battle management system, an integrated C3lI infrastructure, and interceptors
capable of homing in on fast-moving targets. Much of the following discussion of TMD systems is
taken from Michael D. Swaine, Rachel M. Swanger, and Takashi Kawakami, Japan and Ballistic Missile
Defense, RAND, 2001, pp. 25-29; and “Theater Missile Defenses in the Asia-Pacific Region,” Henry L.
Simson Center Working Group Report, no. 34 (June 2000; hereafter referred to as the Simson Report).

% Lower-tier systems are designed primarily to intercept SRBMs within the atmosphere, as well as
cruise missiles and aircraft, utilizing relatively slow-flying interceptors that maneuver to their targets.
They provide “point defense” for small areas.

10 THAAD is aland-based upper-tier TMD system designed to shoot a hit-to-kill interceptor at
incoming missiles during their terminal phase. THAAD would intercept an incoming missile hundreds
of kilometers from the target, either high in the atmosphere or in space (with an approximate coverage of
a 200 km radius and 150 km ceiling). Hit-to-kill interceptors are intended to home in on an incoming
missile with an infrared seeker and strike it directly rather than destroying it with a proximity explosion.
Upper-tier systems are designed to protect large areas when employed in conjunction with lower-tier
point defense systems, i.e., as part of a “layered” BMD system. The upper-tier systems provide a wide
umbrella designed to engage long-range missiles at a great distance from the target and in the upper
stratosphere, while lower-tier systems protect smaller areas within the umbrella from short-range mis-
siles and missiles that make it through the first layer of defense.

101 The NTW operates like THAAD, but may also be used to engage incoming ballistic missiles
during their boost and/or mid-course phases, when the ship can be positioned close to the missile’s
launch site. The system operates from enhanced versions of the AEGIS air and missile defense radar
deployed on U.S. Ticonderoga-class cruisers and Arleigh Burke-class destroyers.
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The PAC-3 Configuration Three land-based lower-tier system is designed to possess
theradar ability to distinguish between genuine warheads and decoysor debris. It could pos-
sibly defend out to severa tensof kilometersfrom theinterceptor’slaunch point. The system
has enjoyed several successful test intercepts over the past few years. Thus, it will likely
possess agood chance of defense against North Korean-type Scuds with single warheads,
although some expertsdoubt that it could reliably intercept Scudsthat maneuver, tumble, or
“corkscrew” upon reentry.’®> The THAAD system is designed to be highly mobile and to
possessa* shoot-look-shoot” concept of operations.’® However, thusfar, THAAD hasfailed
inthemgjority of itstest intercept attempts.'*

The sea-based upper-tier (i.e.,, NTW) system isbased on the evolving capabilities of the
AEGISWeapons System (AWS) and SPY-1B/D radars, which are located on Ticonderoga-
class (CGE47) guided missile cruisers and AEGI S-equipped (DDGES51) guided missile de-
stroyers. TheAWS (also known asthe AEGIS Combat System—ACY) iscurrently deployed
on 27 U.S. Navy Ticonderoga-class cruisers and 28 AEGI S-equipped destroyers, aswell as
4 Japan Maritime Self-Defense Force (MSDF) Kongo-class destroyers. The NTW is de-
signed to intercept MRBM s and IRBM s during ascent, along trajectory, or during descent
using the SM-3 and the LEAP (Lightweight Exo-Atmospheric Projectile) kill vehicle and other
new features beyond the existing SM-2 Block 1V missile.’®®

TheNTW systemisnot designed to intercept cruise missiles, aircraft, or SRBMsthat do
not |eave the atmospherefor any significant period of time. Theintercept rangesfor theNTW
will probably not exceed 1,200 km. However, given theright placement, asingleNTW ship
“...may beableto defend an areaaslarge as 2,000 kmin diameter against a1,000 km range

102 James M. Lindsay and Michael E. O'Hanlon, Defending America: The Case for Limited Na-
tional Missile Defense, Washington, DC: Brookings Institution Press, 2001, p. 183. See also Joseph
Cirincione citing David Eshel (aretired officer in the Israeli Defense Force), who writes in Jane's Intel-
ligence Review, “Although this system [the PAC-3] has an increased range and an onboard terminal
radar guidance system it is doubtful that this could overcome the unique corkscrewing effect of the
Iragi Al-Hussayin Scud missile.” Joseph Cirincione, “The Political and Strategic Imperatives of National
Missile Defense,” paper presented to the Seventh ISODARCO Beijing Seminar on Arms Control, Xi’an,
October 8-12, 2000.

108 Under THAAD's “shoot-look-shoot” system the range of the interceptor missile is such that
one can be fired, an assessment made about whether it has hit the incoming ballistic missile, and, if
necessary, a second interceptor launched.

104 |n 1999, the program achieved two successful test intercepts (after several failures) and conse-
guently moved from the demonstration phase into the engineering and manufacturing development
phase. Stimson Report, p. 7.

105 Simson Report, pp. 5-6, 8.
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threat.” 1% The NTW program is designed to obtain anear-term Block | capability against
MRBMsin the ascent phase and afollow-on Block 11 capability against both MRBMsand
IRBMs. TheBlock 11 variant will focus on defeating threatswith rangesover 1,500 km. It will
require an upgraded AWS, with anew High-Power Discriminating (HPD) radar, which could
be an adjunct to or upgrade of the AEGIS SPY-1B/D radars. Thevariant also requires devel -
opment of asingle integrated air picture and coordination.'” However, thus far the NTW
LEAPKill vehiclehasal sofailed severa test intercept attempts.

Any developmentsin theareaof missile defensewithin theregion during the next 10-15
yearswill amost certainly take place primarily, if not solely, in Northeast Asia: particularly in
Japan and Taiwan.'® The development of robust (i.e., including both upper-tier and lower-
tier) BMD systemsby the United Stateswould a so profoundly impact the strategic environ-
ment intheAsiaPacific. The position of major countriesin theregiontoward ballistic missile
sysemsinAsafollows:

Chinese Views on Missile Defense

Chinaisstrongly opposed to the devel opment and deployment of TMD systemsin Japan
and Taiwan. The Chinese position encompassesthe foll owing points:'®

106 | hid, p. 8.

07 1bid, p. 8.

108 One cannot rule out the possibility that South Korea might seek to acquire a TMD system dur-
ing this period, although the likelihood of thisis not high. In fact, South Korean support for aU.S. TMD
system in Korea (and even for a U.S. NMD system) might decline if a North-South peace agreement is
concluded. See Green and Dalton, “Asian Reactions to U.S. Missile Defense,” pp. 22—-25.

109 Some of the following points are drawn from the proceedings of the EANP U.S.-China 1999
Conference, available on the Center for Nonproliferation Studies website at <http://cns.miis.edu>. Oth-
ers derive from private discussions with Chinese observers and a variety of secondary sources, includ-
ing: Thomas J. Christensen, “Posing Problems Without Catching Up: China's Rise and Challenges for
U.S. Security Policy,” International Security, vol. 25, no. 4; Gu Guoliang, “TMD, NMD, and Arms Con-
trol,” Missile Defense Initiative Special Report, no. 3 (October 2000); Hong Yuan, “The Implications of
a TMD System in Japan to China's Security,” Nuclear Policy Project Special Report, August 1999;
Shinichi Ogawa, “TMD and Northeast Asian Security,” Missile Defense Initiative Special Report, no.
2 (October 2000); Simson Report; Patrick M. O’ Donogue, Theater Missile Defense in Japan: Implica-
tions for the U.S.-China-Japan Srategic Relationship, Carlisle, PA: U.S. Army War College, September
2000; and Kori J. Urayama, “Chinese Perspectives on Theater Missile Defense: Policy Implications for
Japan,” Asian Survey, vol. 40, no. 4 (July/August 2000). We are also indebted to lain Johnston and
Michael McDevitt for providing their views on this issue in private correspondence.
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» TMD could force Chinato greatly increase the size and sophistication of itsIRBM
missilearsenal, perhapstoincludethe use of MIRVed or MARVed"® warheads and various
countermeasures; accel erateits cruise missile and anti-satellite programs; and adopt amore
robust limited nucl ear deterrence doctrine oriented toward WM D war-fighting. Such an out-
come would become even more likely if Taiwan were integrated into an East Asian BMD
system that included Japan, South K orea, and the United States.

» TMD would undermineregional and global armscontrol efforts, retard nuclear arms
control initiatives, reversethe process of reducing the number of MIRVed warheadsin nuclear
stockpiles, and generally weaken China s support for the CTBT, theMTCR, and the Fissile
Materia Cutoff Treaty (FMCT) negotiations.*

» Thetransfer of TMD-related technol ogies between Asiaand Washington would al-
most certainly violatethe M TCR, thus constituting a* double standard” in U.S. policy.

» TMD salesto Taiwan areaninterferencein China sinternal affairsand constitutea
violation of China s sovereignty and territorial integrity; they violate the 1982 U.S.-China
communiquéand will serioudy undermineU.S.-Chinareations.

* TMD salesto Taiwan will constitute amajor step toward the creation of ade facto
military alliance between the United Statesand Taiwan and will lead to an armsrace acrossthe
Taiwan Strait; in particular, Taiwan could use TM D technologiesto build offensivemissiles.

» TMD will reduce Chind sahility to exert psychological leverageon Japan or Taiwanin
acrisisby providing aplaus ble defense against the threat of alimited ballistic missileattack or
other possible coercive threats contemplated by China.

» TMD, intheform of aJapanese controlled mobile NTW system, will provide Japan
withtheability to protect Taiwan against Chineseballistic missilesin apossiblefuturemilitary
conflict, thereby reinforcing U.S. military intervention and facilitating Japan’ sindependent ef-
fortsto establish influence over Taiwan.

10 MARVed warheads are those deployed on maneuverable reentry vehicles.
11 Beijing criticized Washington’s formal withdrawal from the ABM Treaty in December 2001, stat-
ing that the U.S. action could threaten world peace and spark a new arms race.
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» TMD will encourage Japan to acquire offensive weapons systems (including possibly
WMD capahilities) and in genera fuel Japanese remilitarization by both stimulating the devel -
opment of an offensive missile capability and providing a“shield” against China’s nuclear
deterrent; thismight encourage Japan to devel op the“ sword” of nuclear weapons.

» TMD, intandem with the strengthening of the U.S.-Japan security guidelines, will
greatly deepen Japan’sintegrationinto aU.S.-based regional military C3l structure, encour-
age Japan’'soveral dependenceuponthe U.S. military system, and thereby facilitatethe emer-
genceof ajoint U.S.-Japan-led “mini-NATO” inAsiaintended to contain China.

Some of these pointsare probably true, while many have been exaggerated or created to
deter the deployment of systemsthat would presumably weaken Chineseinterestsin North-
east Asia. Yet all should be taken seriously as forming the perceptual basisfor potentially
adverse Chinesereactionsto BMD deployments.

At the sametime, despiteitsobjectionsto TMD in Japan and Taiwan, Beijingisengaged
inthe deployment of lower-tier “point defense” anti-missile systemsasameansof protecting
small areas of Chinafrom missileattacks. It has purchased S-300 (NATO designation: SA-
10) SAM systemswhich have aninherent anti-missile capability from Russia. Chinamight also
bedeveloping itsown lower-tier TMD system.*?

Japanese Views on Missile Defense!'

Japan isreceptiveto the possibility of acquiringaBMD system. However, progressto
date has been extremely limited, and thelevel of support for BMD heavily influenced by the
government’s bureaucratic and budgetary processes, U.S. pressure, and specific actionstaken

112 |n addition to opposing various types of TMD systems in Northeast Asia, China is also op-
posed to a U.S.-based NMD system. It believes such a system would weaken the credibility and
effectiveness of its small strategic nuclear deterrent force, potentially exposing China to nuclear black-
mail and/or a devastating first-strike. This is viewed as especially likely in combination with a U.S.-led
TMD system in Asia and in the context of a crisis over Taiwan. Many Chinese consider the stated
twofold purpose of a U.S. NMD system—to defend against either a small-scale missile attack by a
“rogue state” such as North Korea or Iran or an accidental launching by a nuclear power—to be
misleading. China does not believe that North Korea and Iran will acquire credible long-range ballistic
missile capabilities in the foreseeable future and considers U.S. retaliatory capabilities to be sufficient
to deter these nations from launching an attack. Moreover, Beijing deems the likelihood of an accidental
launch to be extremely low.

113 The following discussion draws from Swaine et al, Japan and Ballistic Missile Defense, pp. ix—xx.
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by North Korea. Pyongyang'’slaunch of a Tagpodong-1inAugust 1998 spurred Japanin late
1998 and early 1999 to move forward with joint research and devel opment with the United
Stateson ballistic missile defense. But the decis onstaken thusfar commit Japan only tolimited
participation with the United States on collaborative research and prototype production of a
very small number of TM D components. Although Japan has acquired elements of afuture
lower-tier, land-based TMD system (in the form of the advanced PAC-2 system), it hasthus
far undertaken no effort to develop or acquire adedicated BM D system of any type; nor has
it assessed in any thorough or systematic manner thelarger political and strategicimplications
of aJapanese BMD system. Moreimportant, no public or elite consensushasyet emergedin
favor of the devel opment or deployment of afull-fledged, integrated BMD system in Japan
(including both upper- and lower-tier components and an integrated BM/C3 infrastructure).
Thislack of consensusreflectsavariety of concerns:

» MaintainingtheU.S.-Japan alliance—For Tokyo, BMD hasthe potentia to strengthen
or weakenthe U.S.-Japan dliance by affecting bilateral trust and cooperation concerning such
issuesasthereliability of the U.S. deterrence, technology, cost, intelligence sharing, and the
interoperability of U.S. and Japaneseforces. Such uncertaintiesareamajor factor underlying
Japan’s cautious approachto BMD.

* Financia constraints—Cost playsanimportant rolein Japan’s consideration of BMD.
Three aspects are of particular importance: 1) the overall affordability of afully-deployed
system,; 2) the potential financial impact of deployment of BMD on existing military programs;
and 3) the potential impact of deployment on the budgets of theindividual armed services.

* Legal considerations—Four legal concernsinfluence Japanese decision-making re-
garding BMD: 1) constitutiona prohibitionsagainst participation in collective defense efforts;
2) legidativeresolutions prohibiting themilitary use of outer space; 3) laws against the export
of weaponsand military-rel ated technol ogies; and 4) the provisions of theABM Treaty.

» Technica/military feasibility and architectureissues—Thetechnical feasibility of BMD
systemsand thetype of BMD architecture required to meet the conceivable ballistic missile
threats confronting Japan remain asubject of considerable debate. Many Japanese observers
arehighly skeptical about the basic concept of TMD; in particul ar, some doubt that thetypes
of systemsand architectures under consideration by Tokyo could provide adequate defense
against therange of threats confronting Japan, especially those emanating from China.
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* Industria and commercia cons derations—Japanese participation in BMD could pro-
vide enormous potential benefitsto Japan’s defense industry and industrial base. This cre-
ates a possible convergence of interests between theindustrial offices of the Japan Defense

Agency (JDA), certain divisionswithin the major
] o ] ] defense contractors, and the Ministry of Economy,
China’s missile threat is the major Trade, and Industry (METI). But overall, BMD
factor compelling Japan to acquire a i not viewed as an area that will generate major
robust BMD system, according to benefitsin technology devel opment for both mili-
many observers. tary and related non-military industry and com-
merce. Unlike the case with the joint U.S.-Japan
FSX (F-2) fighter aircraft project or with the devel opment of surveillance satellites, no strong
coalition of pro-BMD “techno-nationalists’ exists within the Japanese government to pro-
mote BMD acquisition.

» TheChinafactor—Significant controversy existswithin Japan over how much consid-
eration should begivento Chinese objectionsto BMD and to the overall ballistic missilethreat
posed by Chinaand over the preferred Japanese response to these factors. Japan’s political
community in particular ishighly divided over the nature and significance of the Chinafactor in
Japanese policy towardsBMD. Within the Japanese security community many observerscite
China's missile threat as the major factor compelling Japan to acquire arobust BMD sys-
tem.* In contrast, others, including politicians and some officials, downplay the balistic mis-
silethreat from China, arguing that Japan must avoid acquiring aBMD system capabl e of
intercepting Chinesemissilesin order to maintain good relationswith Beijing and to increase
theoveral independence and flexibility of Japaneseforeign policy.™™ A third group arguesthat
the potential deployment of aBMD system could be used asa*“ card” to be traded away in
return for concrete Chinese concessions onimportant security issues.

Asaresult of the aboveissues and concerns, Japan and the United States have not yet
clarified 1) how essential it isfor Japan to participate in amore extensive program of joint

14 Japanese strategists are concerned that China might resort to using missiles to threaten or attack
U.S. forces in Japan or even Japanese territory and citizens in two conceivable contexts: 1) as part of an
escalating crisis over Taiwan; or 2) over the long term in support of efforts by a stronger and more
confident China to achieve specific territorial, political, or strategic objectives in the Asia Pacific, such as
control of the disputed Senkaku Islands claimed by both Beijing and Tokyo.

115 Such individuals believe that the close involvement of Japan with the United States in the acqui-
sition of a BMD system would make Tokyo excessively dependent upon Washington and thereby con-
strain Japan’s options in handling security relations with China, North Korea, and other countriesin Asia.
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research and devel opment; 2) the extent of systeminteroperability that isdesirableand achievable
for any future Japanese BMD system;'!¢ and 3) the impact of a decision to deploy on the
drategic environmentinAsia

Absent major external precipitantsor shifts(such asacrisisinvolving North Koreaor
Chinaor amajor increasein U.S. pressure), the emergence of strong, decisive leadership
(ongwith asignificant improvement in Japan’s economic situation), or the availability of a
workable TMD system, Japanislikely to continueitsincremental approachto BMD research
and funding for several yearsand to resist entering the devel opment and deployment phases.*’
The pace of such limited research effortswill largely depend on commercial and technology
transfer considerations and thelevel of government funding available, aswell as Japanese
perceptions of the successor failure of effortstoimproverelationswith North Korea. More-
over, without aformal government decision to proceed beyond the research stage, Japanese
commercial and technologicd interestswill likely receivefew incentivesto greatly accelerate
or deepen the research program.

According to knowledgeable observers, aformal decision to moveinto the development
and deployment stages could occur withinfour or fiveyearsin responseto thelikely introduc-
tion by the Japanese Air Self-Defense Force (ASDF) of an advanced C3 system for air and
missiledefense.® |n other words, milestones anticipated by BMD-related C3 infrastructure
improvements could force a basic decision on overall BMD architecture during thistime
frame.™® However, the actions of the United States could also significantly affect a Japanese
decision to moveinto development and deployment. For exampl e, technol ogical problems
with thetesting of the U.S. NTW system havereportedly raised the possibility that Japan will
delay adevelopment/deployment decision until at least 2008.1° Any formal decision over

16 |n particular, some Japanese are worried that a U.S.-Japan TMD system might be used to
support the larger U.S. NMD system. This would presumably violate Japan’s prohibition on involve-
ment in collective defense and could drag Japan into a political-military crisis with a potential U.S.
adversary.

17 The following discussion is taken from Swaine et al., Japan and Ballistic Missile Defense, pp.
XVii—XiX.

118 Green and Dalton (“Asian Reactions to Missile Defense,” p. 15) state, without giving a reason
for their assessment, that “a decision on NTW procurement and deployment is expected to take place
by 2005.”

119 |t is also possible that the ASDF might decide to upgrade its C3 infrastructure without making
an explicit statement on the development phase of the BMD effort.

120 See “ Japan and U.S. Seen Extending TMD Study to '07,” The Japan Times, December 20, 2001.
This story describes the U.S.-Japan research program on naval-based TMD systems as “foundering.”
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whether to enter the devel opment phasewill likely involve amajor debate, within which the
guestions of the creation of ajoint U.S.-Japan C3 system and the level of Japanese versus
U.S. control over long-range surveillance and cueing capabilitieswill arguably pose especially
ggnificant challenges.

At the sametime, it isalso possible—even likely—that various components of aBMD
architecture, such asthe PAC-3 system, additional AEGI S ships, and certain C3 and radar
tracking infrastructure elements, will be acquired by Japan’s self-defense forces as neces-
sary and planned “upgrades’ of existing systems, without any debate or formal decision on
BMD per se. In other words, while avoiding an explicit decision to develop and deploy a
BMD system, Japan could gradually acquire many of the e ements of such asystem.’? More-
over, financia considerationswill probably not obstruct such selective acquisitions, given the
likely ability of the Japanese government to embed such costs in existing program budgets
or to utilize off-line or specid alocations.

At some point, however, abasic decision on the construction of amore complete and
integrated BM D architecturewill amost certainly need to betaken. A full-fledged lower-tier
and upper-tier BMD architecture will probably consist of amix of PAC-3 lower-tier and
NTW upper-tier systems, supported by amoreintegrated and extensive Japanese early warning
and BM/C3infrastructure. Land scarcity and bu-
reaucratic restrictionsvirtualy precludethe acqui-
sition by Japan of THAAD, according to many
Japanese observers. It is likely that many of the
elementsof aJapanese BMD system will bebuilt
on existing foundationsin the Patriot, theMSDF's
AEGI S ships, and the ongoing improvement of the
ASDF C3 andindividual radar tracking systems.
At the sametime, most expertsbelievethat any BMD system devel oped by Japanwill havea
very limited utility—especially against Chinese or Russian missiles—without the addition of an
integrated U.S.-Japan early warning/C3 system.

Japanese citizens likely would not
accept a situation in which Japanese
living in areas close to U.S. bases
would be protected by a U.S. BMD
system, while others would not.

Japan will probably need to make abasi ¢ decision on the devel opment and depl oyment
of acombined lower-tier and upper-tier BMD architecture between 2007 and 2010 at the
latest, in responseto thelikely emergence and deployment by that time of aworkable, largely

121 For example, many Japanese observers believe that the ASDF will eventually acquire PAC-3,
regardless of whether a larger policy decision on BMD is made.
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U.S.-produced NTW system. If the United States deploys such asystemwith U.S. forcesin
Japan, the pressure for Japan to adopt a nationwide BMD system will become enormous.
(Japanese citizenslikely would not accept asituation in which some segments of the popul a
tion, livinginareascloseto U.S. bases, would be protected while other segmentswould not.)
However, giventhelong list of military acquisitionsaready inthe pipeline, therestricted size of
Japan’s defense budget, and the long period of time required to procure, deploy, and
operationalize anintegrated BMD architecture, Japanisunlikely tofield afull-blown BMD
system before 2015, even if adecision to deploy ismade by the end of thisdecade.'*

North Korean Views on Missile Defense

Itisno surprisethat North Koreais strongly opposed to the devel opment and deploy-
ment of TMD in East Asia, especially in South Korea, and isalso opposed to any U.S. effort
to develop aNMD system. Such systems could concelvably neutralize Pyongyang'sability to
threaten both Japan and U.S. military assets (and popul ation centers) inthe event of acrisis.
ThusNorth K orea has denounced both discussions between South K oreaand other countries
regarding the acquisition of BMD systemsand all testsof the U.S. NMD system. Pyongyang
clamsthat South Koreaispursuing TMD aspart of agenera armsbuildup in preparation for
aggression toward the North.123

South Korean Views on Missile Defense

South K oreasupportsthe deployment of aBMD system to defend its strategic interests
vis-a&vistheNorth, although it hasremained silent on theissue of TMD elsewhereinAsiaand
NMD in the United States. After some hesitation, Seoul eventually approved of the U.S.
government’sdecision to deploy PAC-2 batteriesin South Koreato protect U.S. forces, and
would likely support the acquisition by the United States of PAC-3 systems in the future.
Moreover, asindicated above, Seoul in the past has considered acquiring Russian, U.S., and
Isradli air defense systemswith limited BM D capabilities. However, theNorth Korean ballistic
missile threat has confronted South Korea for many years, and is not a compelling threat
compared to South Korea's other security concerns, such as an artillery attack by North

122 Some knowledgeable Japanese observers believe that a complete BMD system might not be
fielded by Japan for as long as 20-25 years, especialy if additional delays occur in the U.S. develop-
ment of both PAC-3 and NTW systems.

123 Center for Nonproliferation Studies <http://cns.miis.edu>.
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Koreaon Seoul. In addition, South K orea’seconomic downturn of the late 1990s has placed
increased financia restraints onthe government’sability to research, develop, and/or acquire
BMD systems. Therefore, South Koreaat present doesnot place ahigh priority on acquiring
TMD systemsto defend against the existing missile threat. Infact, it formally announced in
March 1999 that it would not participate in the U.S. upper-tier TMD program. Moreover,
Seoul correctly assumes that the United States would deploy additional, upgraded Peatriot
lower-tier TMD systemsto the Korean Peninsulain acrisisto help protect both U.S. and
South K orean sites essential to military operations.**

Taiwanese Views on Missile Defense

Taiwan supportsthe development and deployment of alower-tier TMD system, despite
recent indications of dow movement inthisdirection, and probably favorsthe eventual acqui-
sition of an upper-tier capability aswell, even though some observers harbor serious doubts
about thelatter’scogt, feasibility, and likely provocative affect on Chinese behavior. Taipei has
already acquired Patriot (PAC-2) missile systems from the United States and has received
U.S. approval to acquire many elementsof the PAC-3 system. In addition, the U.S. Congress
hasintroduced | egislation proposing strengthened U.S.-Taiwan TM D cooperation. Taiwan
has also devel oped and isdepl oying two indigenous TM D-capabl e systems—the Tien Kung-
1 and-2 SAMs. Theseareradar-guided, ableto track objects up to 200 and 300 km respec-
tively, and described by Taiwanese defense officials as equivalent to the U.S. Patriot air-
defensemissile. In addition to thesetwo systems, Taiwan isalso reportedly devel oping amore
advanced, dedicated |lower-tier, anti-tactical ballistic missile (ATBM) system to augment a
futureU.S. PAC-3 system.’® Finally, Taiwan isreportedly devel oping an early-warning radar
system to support these systems and is considering acquiring along-range radar from the
United States.'?®

Taipei has three primary motivations for seeking to acquire TMD systems. First, the
upgraded Patriot system (PA C-3) and BM D-equipped AEGI S shipswould provide Taiwan
withalimited but significant capability against China sballistic missiles, thereby contributing to
the overall effort to deter Beijing from employing force. Second, the deployment of TMD
systemswould provide psychol ogical reassuranceto the people of Taiwan. Passive defense

124 Stimson Report, p. vi.
125 %] ocally Developed Missile Defense Considered,” Agence France-Presse (AFP), December 17, 2001.
126 Center for Nonproliferation Studies <http://cns.miis.edu>.
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measures alone (such asthe hardening of possibletargetsand variouscivil defense efforts)
would not provide the same degree of reassurance aswould the purchase of TMD systems
from the United States. Third, and more important than the military dimensions of TMD
acquisitions, Taipel hasstrong political motivesto acquireal.S.-manufactured TM D system.
Indeed, many expertsbelievethat theacquisition of TMD, from Taipei’ sperspective, hasless
todowith addressing thethreat posed by China sballistic missilesthanwith providing tangible
evidence of U.S. support for the defense of Taiwan, and especially closer U.S.-Taiwan
defenserelations.**

At the sametime, asarecent report on ballistic missiledefensein Asiaby the Stimson
Center states, therehasbeenllittle public debatein Taiwan (until recently) about whether TMD
should be sought from the United States, what priority should be attached to acquiring TMD
systems, and which systems shoul d be purchased.
It has been difficult for politiciansin Taiwan to
speak out against acquiring asystem that may be
capable of protecting Taiwan from China's mis-
siles—evenif the specific system happenstobea
poor fit for Taiwan.’?® Nonetheless, doubts re-
main about variousaspectsof TMD systems. Tai-
wanesepoliticiansremain sengtiveto possble Chi-
nesereactionstotheacquisition of TMD systemsby Taiwan, especially upper-tier versions.
Membersof thelegidatureregularly questionthe cost and utility of expensiveand vulnerable
early warning radars and lower-tier systems, although few understand the technical and
financial aspects of the issue. Among some in the elite, lower- and especially upper-tier
systemsareregarded asunproven, provocative, and expensive. Moreover, while most mili-
tary officerssupport theideaof missiledefenseonapolitical or psychological level, many are
extremely skeptical of themilitary effectivenessof the proposed systems, for several reasons.
First, missiledefensein Taiwan faces greater operational challengesand must meet higher
expectations than counterpart systemsin the United States or Japan, considering the size,
sophistication, and proximity of the Chinese ballistic missileforce. Second, thereiswide-
spread concern that the announcement of thesaleby theU.S. of upper-tier systemsto Taiwan
could provokeBeijingtolaunch apreemptivestrike. Third, many military officersarewary of
thecostsof missiledefenseand worry that the systemswill decimatetheir already insufficient

Taiwan’s politicians find it difficult to
speak out against a TMD system that
may protect Taiwan from China's
missiles—even if the specific system
happens to be a poor fit for Taiwan.

127 Simson Report, p. Vii.
128 | bid, p. Xi.
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procurement budgets. For thisreason, many officerswant Taiwanto put greater effortsinto
developing less expensiveindigenous TMD systems. TheindigenousATBM system men-
tioned above could eventually supplant aplanned PA C-3 systemin partsof Taiwan.'?®

Among thearmed services, the Taiwanese navy isclearly the most supportiveof TMD
and potentially hasthemost to gain. Thenava platform of choiceistheACSAEGI S-equipped
destroyer. Theacquisition of severa of these platformswould significantly enhancethenavy’s
stature and capabilities. However, even the strongest supportersof TMD in the navy recog-
nize that the costs of such apurchase, which would likely be more than $1 billion per ship,
would cause enormousinterservicerivalry and opposition. Asaresult, itssupporters describe
theACS/AEGISprogramasa“nationa” system, whilethe navy’stop priority continuesto be
theacquisition of 8to 12 diesel-powered submarines, recently approved by the United States.
Theleast supportive service branch isthe army, which views missile defense as outside its
primary mission: defending Taiwan’s coast from massed Chinese attack. Thearmy controls
Taiwan'sexisting Patriot air-defense batteries and hence has agreed to support the acquisition
of some aspects of the PAC-3 system, and possibly eventhe THAAD system. It also desires
to control the C3lI infrastructure associated with the systems, although other serviceshavea
stronger claim on thiscomponent. However, the army remains concerned about the overall
cost and feasibility of TMD. Army officials are especially concerned that the high costs of
PAC-3,AEGIS, and various early warning radars under consideration will require deep per-
sonnel cuts, which would disproportionately affect the ground forces and also prevent the
acquisition of more conventional weaponsfavored by the army, such asheavy battletanks.
Theair forceexhibitsstrong support for missledefense, primarily for politica and psychologi-
cal reasons, and recognizesthat the missile defense architecture will directly benefititsair
defense effort. Moreimportant, the air forcewill bethe primary beneficiary of upgradesto
Taiwan's sensor networks, early warning capabilities, and C3I infrastructure, aswell asthe
expected passive hardening of airfields around the country.**°

Political considerations are extremely important in Taipei’scalculuson BMD. Thetop
prioritiesof thegovernment are: 1) to reassurethe public; 2) to maintain positivereationswith
the United States; and 3) to minimize the potential Chinese reaction to the acquisition of any
BMD system. Thelevel of support for TMD within Taiwan isalso heavily influenced by bu-

129 Michael D. Swaine and James Mulvenon, Taiwan's Foreign and Defense Policies. Features
and Determinants, RAND Center for Asia-Pacific Policy, Santa Monica, 2001, pp. 61-67.
1% Swaine and Mulvenon, Taiwan’s Foreign and Defense Policies, pp. 67—68.
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reaucratic and budgetary issues. At present, Taipei isnot moving to acquire those e ements of
the PAC-3 system that have already been approved for sale by the United States; nor isit
showing much enthusiasm for acquiring critical support elements such asamore advanced,
long-rangeradar. Thisismost likely dueto acombination of interservicerivalries, budgetary
and feasibility concerns, and an increased emphasis on the devel opment of anindigenous|ower-
tier BMD system. Theacquisition of any upper-tier
systems continuesto face mgor political and bud-
getary obstacles. Evenif the United Stateswereto
approvethe provision of such systemsto Taiwan,
itisunclear at this point whether Taipel would be
willing and ableto follow through. Another consideration isthat thetimeinefor thefull deploy-
ment of key systemsisvery long, even 10 to 20 yearsfor limited coverage systems. Thisre-
duces Taiwan’sincentiveto operationaize (if not to acquire) such systems. Finally, the systems
integration requirements are enormous, with reformsof air defense and C3I posing the most
vexing chalenges.

Taipei’s first political priority for
BMD isto reassure the public.

Intermsof futuretrgjectories, Taiwan will probably eventually seek to acquirelower-tier
interceptors, aswell asboth lower- and upper-tier early warning systemsand C3l infrastruc-
ture.’® The primary focuswill be on land-based systems, unlessthe United States approves
thesaleof ACS/AEGIS. Tothisend, Taiwan will likely seek to acquire key elementsfor joint
early-warning radars, sensors, and C3I components. Taiwan will probably avoid any open
advocacy of U.S.-Taiwaneseintegration in missile defense, but nonethel essfavor closer ties,
particularly in the broader military-to-military realm. Taipei alsowill likely seek to delay deci-
sionson acquiring upper-tier BMD systems, avoiding public statements on theissue, and will
likely avoid research and devel opment cooperation on upper-tier. Taiwan instead will continue
to “hedge” and proceed with the development of an offensive tactical missile. If theACS/
AEGISisapproved, Taiwan will likely acquire this platform and will probably also press
Washington to equip it with the NTW BMD system, if the latter is shown to be effective.
However, the specific architecture of any BM D system developed for Taiwan will be heavily
influenced by U.S. calculationsarising from thelarger military and political environment affect-
ing U.S-Taiwan-Chinarelations. The United States could exert influence over future Taiwan-
esesystemsin at least three different ways.

181 The following paragraphs are drawn largely from Swaine and Mulvernon, Taiwan’'s Foreign
and Defense Policies, pp. 166-67, 169—70.
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First, Washington could sdll or transfer TMD systemsdirectly to Taiwan. These systems
could be either land-based systems (PAC-3 and/or THAAD) and/or sea-based systems
(NTW). Theland-based systemswould likely require the construction of radar installations
and missilebatteriesaround Taiwan’smgjor citiesand military facilities. A Pentagon study on
theoretical TM D architectures concluded that Taiwan would need at least 12 lower-tier land-
based batteriesfor full coverage of theidand, though thiscould beamixture of Patriot systems
and indigenous advanced Tien Kung-2 batteries.’*? The sea-based system would require the
transfer of AEGIS combat systemsto Taiwan, integrated on Taiwanese ships. Together, these
systems (either a one or in combination) would surpassthe existing Patriot batteries (PAC-2)
to provide a layered upper- and lower-tier defense. There are two main obstacles to this
option. First, the United States must agreeto sell the systems over Beljing’sobjections. Al-
though the sale of afull PAC-3 system (including interceptors) might not produce a major
crisswith Beijing, thedecisionto providean AEGI S-based NTW system likely would. At the
sametime, Taiwan, along withitssupportersin the United States, would strongly oppose any
attempt by Washington to avoid such acrisisby reaching aprior “ understanding” with Beijing
designedto limit both TM D and missile deployments. Such an understanding would likely be
viewed asaviolation of aU.S. assurance, provided to Taiwanin 1982, that Washington would
not consult with Beljing before providing defense assi stanceto Taiwan. Second, such asystem
would require unprecedented levels of systemsintegration among the Taiwanese armed ser-
vices, aswell asextensive C3l modernization.

Second, the U.S. navy could deploy NTW systems on its own ships, which could then
be sent to waters surrounding Taiwan during acrisis. This option has one major drawback
and one mgjor advantage over Taiwan-based systems. The drawback isthat the shipswould
require acertain period of time to reach the theater, during which Taiwan would be highly
vulnerable to a Chinese missile attack. The advantage of aU.S.-based system is that Wash-
ington would retain an element of control over both Taiwanese behavior and the level of
escalationin acrisis. For example, the United States could conceivably blunt or deter pro-
vocative Taiwanese behavior by refusing to deploy TMD-capable shipsduring acrisis. On

132 Report to Congress on Theater Missile Defense Architecture Options for the Asia-Pacific
Region, U.S. Department of Defense (hereafter referred to as Department of Defense, Theater Missile
Defense Architecture Options).
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the other hand, it is open to question whether the U.S. government, under pressure from
Congressto defend Taiwan, could credibly exert such pressure, even if it were judged that
Talwan had instigated the crisis.

Third, the United States could transfer only the TMD early-warning apparatusto Taiwan
whileupgrading Taiwan's C3l infrastructure through military-to-military exchanges. Thisop-
tion could arise out of abargaininwhich the United States promises Chinathat it will not sell
Taiwan either land- or sea-based upper-tier systems, but might transfer AEGIS combat sys-
temsto improve Taiwanese naval war-fighting and air defense capabilitiesto ameliorate Tai-
wanese security concerns. Inthecase of acrisis, Taiwan'searly-warning capability might be
useful to U.S. forcesdeploying to theregion, serving asaforward radar picket for U.S. NTW
ships.’® At the same time, as indicated above, such an arrangement would be difficult to
implement because Taiwan would strongly object to any such U.S.-China“bargain,” while
Chinacould arguethat the United Stateswasrecreating the U.S.- Taiwan defensedlianceinal
but name.

Finaly, Taiwanisapparently attempting to indigenously devel op amissile defense capa-
bility to augment, if not replace, the PAC-3lower-tier TMD system. The Chungshan Institute
isreportedly working onamissiledefensevariant of the Tien Kung-2 SAM system (theATBM),
with mixed successto date. According to Taiwaneseinterlocutors, thissystem will take eight
yearsto equa PAC-3level capabilities. Given limitationson Taiwan'sindigenous devel opment
capabilitiesand an apparent preferencefor symbolic acquisitionsfrom the United States, this
option will almost certainly not replace the PAC-3 and NTW systems. However, it could
eventually be deployed in sufficient numbersto reduce the cost of aPAC-3 acquisition.

133 This third option might prove to be a logical, albeit counterintuitive, strategy for Taiwan's
leaders. Under this strategy, Taiwan would demur on the actual procurement of missile defense batter-
ies, but work hard to advance its C3l, long-range radars, sensors, and tracking capabilities. The overall
goal would be an alliance with the United States, not a full Taiwan-based layered TMD system. In other
words, Taiwan would seek a TMD system under U.S. control, with the United States directly controlling
certain information sensors in Taiwan. Those data links would bring the alliance closer together, with
Taiwan serving as a “quiet partner.” Underpinning this strategy would be a Taiwanese calculation that,
whereas the United States might not move quickly to defend a Taiwan that had acquired its own limited
missile defense infrastructure, it would almost certainly move rapidly to defend the island if it only
possessed low-profile, non-provocative early-warning and C3I systems.
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Implications for Asian Sability and U.S. Interests

Balistic missile development in Northeast and South Asiahas significant implicationsfor
theAsian security environment and U.S. political-military interests, both at present and over
thenext 10-15 years. The most important dimensions of regional security affected by missile-
related developmentsinclude: 1) regional security relationships among key powers; 2) the
proliferation of missile-related itemswithin and beyond the region; and 3) direct threatsto
U.S. forcesintheregionand U.S. territory.

Regional Security Relationships

The continued development of ballistic missilesinAsiaarguably could increasethe chances
of conflict in two sub-regions of great interest to the United States: 1) in Northeast Asia,
between Chinaand Taiwan and between North Korea and both South Koreaand Japan; and
2) in South Asia, between Indiaand Pakistan. Both of these sub-regionsarecritical strategic
areas, containing high concentrations of military forces (including, in the case of Northeast
Asia, U.S. forward-deployed forceswith region-wide missions), key U.S. aliesand friends,
and major powersintense political-military bilateral relationships. Instability or conflictin
these sub-regionswould affect theentireAsiaPecific.

Taiwan-China: The ongoing deployment by Chinaof relatively large numbers of in-
creasingly accurate, conventionally-armed SRBM s opposite Taiwan could increase signifi-
cantly China’swillingnessto useforceagainst Taiwan. I n particular, the Chineseleadership
might cal cul atethat alarge number of conventional ballistic missilestrikes—when combined
withaircraft and cruisemissileattacks—coul d destroy many of Taiwan'scritical military assets
and terrorize the population, thereby allowing Chinato seize the battlefield initiative and
establishthe conditionsfor victory inafuture confrontation over theidand.** Such an action
would obviously greatly undermine, if not destroy entirely, U.S. effortsto resol vethe Taiwan
issue peacefully. The presence of significant BMD systemscould conceivably help to deter

134 Christensen, “Posing Problems Without Catching Up,” p. 26. As Christensen states, some
Chinese military strategists believe that “...using improved capabilities, a higher level of morale and
resolve than the enemy, careful targeting, and innovative methods of early strike, China might be able to
use accurate missiles to fight and prevail politically in a regional war over issues related to Chinese
sovereignty, such as Taiwan.”
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Chinafrom embarking on such adangerous course by reducing Beijing’'sconfidenceinthe
successof any ballistic missile-centered attack. On the other hand, theprovision of arelatively
robust, two-tiered BMD systemto Taipei might actually destabilizethe Taiwan Situation by: 1)
embol dening some Taiwan | eadersto movetoward moreformal or explicit levelsof indepen-
dence in the mistaken belief that such a system could not only protect Taiwan against
significant damageinthe event of aChineseattack but al so guaranteeaquick and effective
U.S. response; and 2) provoking the Chinese |eadership to coerce or strike Taiwan before
such asystem could befully deployed. Itisimperativethat U.S. officialscarefully assessnot
only the military aspects of providing various levels and types of ballistic missile defense
systemsto Taiwan, but thelarger political and strategic consequencesaswell.

North Korea-South Korea: The continued deployment by Pyongyang of both Scud-C
and Nodong-1 missilesgivesit the capability of striking South Korea'srear areasand U.S.
staging areas around Pusan. Thisis a capability that North Korea did not have during the
1950-53 K orean War, and that could influence substantially the course of afuture conflict on
the Korean Peninsula. Thisdevelopment could thus complicate U.S.-South Korean military
planning.* At the sametime, the provision of aU.S.-designed TMD system to South Korea
might actually degrade Seoul’ soverall military capabilitiesby diverting limited defensere-
sourcesinto acostly systemthat will likely be provided by the United Statesin any event, and
onethat isdesigned to protect against arelatively small threat, compared to the conventional
and WMD threat posed by Pyongyang’sartillery. The acquisition by South Koreaof arobust
TMD system would make better senseif: 1) the United Statesdid not intend to provide mobile
TMD systemsto protect U.S. and South Korean forces in the South; 2) Pyongyang relied
more heavily on ballistic missilesthan on long-rangeartillery; and 3) Pyongyang could deliver
WMD warheadsonly viaballistic missiles, and not viaartillery and other means, asisthe case.

North Korea-Japan: The deployment by Pyongyang of large numbersof MRBMsand
IRBMs capable of striking Japan with both conventional and chemical or biologica war-
heads—especialy if combined with adeteriorationin political relationson the K orean Penin-
sula—would increasethethreat confronting the United States' most important ally inAsiaand
would thereby complicate significantly U.S.-Japanese effortsto defend Japanin acrisisin-
volving Pyongyang. (Other long-range missilesnow in the design stage, such asthe Tagpodong-
2, could potentially allow North Koreato threaten the entire western Pacificregion.) Such a

1% Center for Nonproliferation Studies <http://cns.miis.edu>.
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threat could a so intensify Japanese security anxietiesand thereby conceivably increase sup-
port within Japanfor significant shiftsin defense policies. Such shiftsmightincludeadecisionto
acquire arobust BMD capability, most likely centered on the NTW system. Such amove
would almost certainly increase Chinese security anxietiesand perhapsundermine China's
relationswith Japan and the United States. On the other hand, the deployment of asignificant
BMD system in Japan to protect both U.S. forces and Japanese citizens could help to deter
Pyongyang from attacking the South while lowering the likelihood that the North Korean
ballistic missilethreat to Japan would generaterifts between Tokyo and Washington during a
Korean crisisor conflict. Asinthe case of Taiwan, U.S. decision-makersmust carefully weigh
both the military and political implicationsof ballistic missile defensefor Japan.

India-China-Pakistan: The robust pace of ballistic missile acquisitions by Indiaand
Pakistan could increase the chances of war on the subcontinent between two proto-nuclear
powers. Specifically, the possession of significant numbersof ballistic missiles—especidly if
armed and deployedinthefield—couldlead either or both powersto miscalculateinacrisis,
perhapsopting for preemptivemilitary action. Inaddition, the possession of ballisticmissiles
and WM D warheadsmight lead Pakistan to takegreater risksin supportinginsurgent activities

inthedisputed Kashmir region, againincreasing
the chances of miscal cul ation and direct conflict

Possession of ballistic missiles withIndia Also, theacquisitionby Indiaof signifi-
and WMD warheads might lead cant numbers of IRBMs could prompt Chinato
Pakistan to take greater risksin increase its deployment of both MRBMs and
supporting insurgent activities in IRBMs, thereby raising tensions beyond the sub-
the disputed Kashmir region. continent. All these possi ble devel opmentscould

significantly affect the U.S. capability to play a
stabilizingroleinAsia Thelikelihood of anIndo-Pakistani conflictinvolvingbalisticmissiles
has arguably increased following theterrorist attacksin the United States on September 11
and inIndiasince December 2001. Sincethese events, Indiahasincreased significantly its
pressure on Pakistan to ceaseitsalleged support for terrorist actsagainst Indiaand theIndian
portion of Kashmir. Both countrieshaveengaged inamassivemilitary buildup and (at thetime
of publication) war of words. Thecal culationsof both countriesintheresulting tenseenviron-
ment could besignificantly influenced by their possession of growing ballistic missileinvento-
ries capable of delivering WMD warheads. The implications of this are clearly a major
consideration behind the series of recent visitsto the subcontinent by senior U.S. and other
diplomatsattempting to defusethemilitary standoff.
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Proliferation

Missiletransfers(both exportsandimports) by several Asian countries—most notably
Russia, North K orea, China, and possibly Pakistan and I ndia—could greatly influenceU.S.
effortstolimitWM D andbd listicmissileacquisitionswithinandbeyondAsia. Inparticular, such
transferscould: 1) assist theeffortsof non-missilestatestoacquireballisticmissilesand perhaps
evenWM D warheads, 2) strengthenthecapabilitiesof existing ballisticmisslestatesinAsiaand
beyond; and 3) increasethelikelihood that terroristsor other non-state actorshostiletoU.S.
interestsmight obtainbal li sticmissilecapabilities. Someobserversbelievethat continuedtrans-
fersof ballistic missiletechnology to statesof concerntotheU.S. will definitely resultinthe
devel opment of anetwork of technol ogy tradersandincreasethe sourcesof proliferation.%®

Asindicated above, China, North Korea, and Russiacould poseagrowing threat to the
United States asexportersof ballistic missiletechnologiesto countries hostileto the United
Statesor to sensitiveregionscritical to U.S. security interests. For example, Russian assis-
tance hasgreatly accel erated Iran’sballistic missile program.®*” Moreover, significant levels of
political or economicinstability are currently evident in North Koreaand Russiaand could
conceivably emergein Chinaover thenext 10-15years. Suchinstability could resultintheloss
of central control over ballistic missile-related itemsand thusincrease thelikelihood of unau-
thorized transfers of missile-related technol ogiesand materials.

Three proliferation-rel ated concerns surround I ndiaand Pakistan. First, the highly com-
petitive nature of the ballistic missileand WM D build-up between the two countries might
make relevant technol ogiesavailableto other nations, because in their hasteto develop their
own capabilities each side might devote less attention to ensuring such technol ogies are not
acquired by other states. Second, both countrieslook to their suppliersfor further technical
ass stance, strengthening theserelationswhether or not they areisolated internationally. Third,
abreakdown of political order in Pakistan or theemergence of aradical Iamist regimethere
could result insignificant transfersto both state and non-state actors.**® The latter possibility
has arguably become far more likely since the events of September 11. Those events led
Pakistani President Pervez Musharraf to undertake courageous effortsto suppress Islamic
radi calism throughout state and soci ety, thereby threatening enormousinternal unrestinthe
form of anIslamist backlash.

1% Rumsfeld Report.
187 | bid.
138 | bid.
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Direct Threats to the United Sates

Balistic missledevelopmentsin Asiaa so poseamoredirect threat to the United States,
primarily intwoways: 1) by threatening U.S. territories, including the U.S. homeland; and 2)
by threatening U.S. forces deployed in theregion. However, significant controversy exists
over many aspects of these ballistic missilethreats, including the scope of threat posed, the
urgency of the potential threat, and the significance of at |east one of thesethreatsfor U.S.
security strategy.

TheAs an countriesthat might poseacredibleand realistic balistic missilethreat to U.S.
forcesinAsiaand to U.S. territory over the next 10-15 years are North Korea, China, and
perhaps India. Of these three countries, North Korea is arguably of greatest concern. Al-
though the threat posed to U.S. forcesin Asiaby North Korea's existing missilesis clear,
immediate, and unmistakable, the threat posed to the continental United Statesis less so.
Indeed, the actual ability and willingnessof North Koreato develop ballistic missilescapable
of gtriking various partsof the United Stateswith conventional and especialy WM D warheads
are hotly debated. Some observers argue that North Korea (and possibly other powers)
could develop ICBMs capabl e of reaching large portions of the United States quickly and
without much, if any, advancewarning.®* Other observers counter that such estimates are
greatly exaggerated (given the many technical obstaclesfacing the development of ICBMS)
and arguethat even if North Koreawereto develop acrediblelong-range missile, fear of a
massiveretdiatory strikewould prevent it from launching such amissile against the continental
United States.**° Although this may be true, some argue that aNorth Korean ability to strike
U.S. territory could deter Washington from exercising certain military-political options(e.g.,
thedestruction of theKim Jong Il regime) inthe event of awar onthe Korean Peninsula. Thus,
at thevery least, the development by North Koreaof even afew ICBMs could significantly

1% China's strategic nuclear missile arsenal does not constitute a credible deterrent against a
conventional missile attack, since any threat to employ those few weapons would immediately esca-
late a limited, conventional attack to the far more dangerous nuclear realm, and thereby threaten
national annihilation by the United States’ vastly superior strategic arsenal. The Rumsfeld Report
states that: “...a nation with a well-developed, Scud-based ballistic missile infrastructure would be
able to achieve first flight of a long range missile, up to and including intercontinental ballistic mis-
sile (ICBM) range (greater than 5,500 km), within about five years of deciding to do so.” The au-
thors add: “The question is not simply whether we will have warning of an emerging capability, but
whether the nature and magnitude of a particular threat will be perceived with sufficient clarity in
time to take appropriate action.”

140 See Cirincione, “The Political and Strategic Imperatives of National Missile Defense.”
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complicate U.S. strategy and constrain U.S. freedom of actioninacrisisinvolving Korea. In
responseto thispossibility, some observersarguethat the United Statesmust deploy ahighly
effective NM D system capable of intercepting all North Korean ICBMss, whether launchedin
afirst-strikeor inretaliationto aU.S. first-strike. Opponentsto thisviewpoint counter that
such a NMD system is both unfeasible and potentially destabilizing, since it could lead
Pyongyang to undertake highly dangerous preemptive actionsin acrisisinthe belief that it
would have nothing to losein doing so.

China sbalistic missilesa so poseathreat to both U.S. forcesand territory. Asindicated
above, thelatter threat has existed since the early 1980s but hasin the past been countered by
theretaliatory capabilities presented by the U.S. nuclear arsenal. Nonethel ess, some observ-
ersbelievethat growing Chinese economic and military power, China sincreased involvement
intheAs aPacific, and the arguably worsening Taiwan problem will combineto increasethe
threat posed by the modernization of China’slong-range missiles and nuclear weapons over
the next 10-15 years. In particul ar, some argue that the presence of amore modern Chinese
|CBM force (perhapsincluding more effective submarine-launched ballistic missiles) could
deter the United Statesfrom responding effectively to aregional crisisinvolving China, suchas
over Taiwan. Some observers conclude from thisthat any future NMD system must be ca-
pable of protecting the United States against not only aNorth Korean missile attack, but also
against any attack involving China'slarger and more sophisticated ballistic missileforce. With-
out such aleak-proof “shield,” they argue, the United Stateswill be unableto defend Taiwan
adequately in acrisisand thereby ensure U.S. credibility. Opponents counter that even more
than in the case of North Korea, the very attempt to build and deploy suchaNMD system
againgt Chinacould be highly destabilizing. It might produce an offensve-defensivearmsrace,
prompt Chinato resolve the Taiwan issue by force beforeaU.S. NMD system can be de-
ployed, or serioudy escalate an otherwise containable crissover Taiwan. Itisextremely hard—
if notimpossible—toimaginethat any U.S. president would prosecute an expanding conflict
against Chinaover Taiwan inthe belief that the U.S. homeland had been made entirely safe
from apossible Chineseballistic missile attack. No currently conceivable BMD system could
guaranteetotal protection against Chineseballistic missiles, and the stakesinvolvedinsucha
Taiwan-centered conflict would simply not be high enough for a president to risk the cata-
strophic damage that would result from even one ChinesemissilestrikingaU.S. city.

At least one observer arguesthat the presencein Asiaof significant numbersof ballistic
missiles capableof striking U.S. forward-deployed forceswill severely underminethe cred-
ibility of theU.S. security presenceby grestly increasing the hazardsand costsof remaining the
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dominant power intheregion. Thisanayst maintainsthat thethreat posed by Chinese and/or
North Korean ballistic missiles—especialy if armed with WM D warheads—will fundamen-
tally weaken, if not destroy, the entire strategy of forward engagement and put mgor strainson
U.S. relationswithfriendsand alliesin Asia.** Thisargument probably overestimates the
military and resulting strategic consequencesfor the United Statesof SRBM, MRBM, and
IRBM deploymentsin Asiaover the next 10-15 years. Nonetheless, at thevery least it under-
scores the need for the United States to carefully examine the many implicationsfor U.S.
security interestsof ballistic missiledevel opments, including ballistic missiledefense.

Appendix: Types and Components of Ballistic Missiles'#

Types of Ballistic Missiles

Short Range Ballistic Missiles (SRBMs): SRBM s are the most common type of ballis-
tic missilefound inmilitary arsenal s because they arethe easiest to manufacture and the most
commonly proliferated. SRBM sgenerdly are single-stagerocketsand often utilizeliquid-fuel
propulsion systems. Due to their short range, some SRBMs do not |eave the earth’s atmo-
sphereduring flight. Some (known as* depressed trajectory”) areeven designed to fly at low
trajectoriesto avoid detection and minimizetime availablefor countermeasures.

SRBMsare generally seen astactical, counter-force weaponsintended to degrade an
adversary’smilitary capabilitiesor to deter an adversary on the battlefield. Asaconsequence
SRBMsusually deliver conventional, high explosivewarheads. However, some SRBMsare
capable of delivering small WM D warheads and thus can serve strategic functions as both
counter-force and counter-val ue weapons.

141 Paul Bracken states: “To preserve the situation in which the greatest military power in Asiais
the United States, not any Asian country, arms-control agreements must prevent ballistic missiles from
rendering impotent America's system of bases, the key to our forward-engagement strategy.” Paul
Bracken, “America’'s Maginot Line,” Atlantic Monthly, December 1998.

142 The information in this Appendix is drawn from the websites of the Federation of American
Scientists <www.fas.org>, the Carnegie Endowment for International Peace <www.ceip.org>, and the
Center for Defense and International Security Studies website <www.cdiss.org>.
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Medium Range and Intermediate Range Ballistic Missiles (MRBMs and |RBMSs):
MRBMsand IRBMsarefew in number compared to the high rate of SRBM proliferation.
Onereason for thisisthe 1987 I ntermediate Range Nuclear Forces Treaty, which eliminated
al U.S. and Soviet nuclear ballistic missiles with ranges between 500 km and 5,500 km
(excludingair or sea-launched missiles). Thetreaty a so forbade either party to sell such mis-
slestoathird party. Asaresult, only afew other countriesin Asiahave managed to build their
own IRBMsat thistime: China, and perhaps Indiaand North Korea. China, North Korea,
India, and Pakistan all possessMRBMSs.

M ore sophisticated than SRBM's, with more advanced enginesand often multiple stages,
MRBMsand IRBMs have traditionally served as counter-force or counter-value strategic
weapons against potential adversaries. To compensate for loss of accuracy at greater dis-
tances, the preferred armaments are nuclear, chemical, or biological warheads. However, in
recent yearsimprovementsin guidance and propulsion systemsand conventiona explosives
haveresulted in the devel opment of MRBM swith conventional warheads, ostensibly for tac-
tical counter-force purposes.

Intercontinental Ballistic Missiles (ICBMs): ICBMs are long-range missiles hereto-
fore possessed exclusively by nuclear powersasdelivery systemsfor nuclear warheads (al-
though they can also deliver chemical and biological warheads). Hence, they are seen exclu-
sively asboth counter-force and counter-val ue strategic weapons. Within Asia, other than the
United States and Russia, only China possesses ICBMs, although India and North Korea
both reportedly have ICBM programs. The technological sophistication needed to produce
ICBMsisvery high and involvesthe development of three-stage serial boosters. Themgjority
of ICBMsare solid-fueled, though someolder ICBMshad liquid propellants.

Submarine-Launched Ballistic Missiles (SLBMs): SLBMs are long-range missiles
(usually between MRBM and ICBM range). Their mission is primarily the same asthat of
|CBMs—to conduct anuclear assault against another nuclear power’shomeland. SLBMs
are extremely rare. In the Asia Pacific only China, Russia, and the United States possess
strategic submarines and their payload, and no other country in the region has an SLBM
development program.



78 NBRANALYSIS

Phases of a Ballistic Missile's Flight

A ballistic missile’sflight consists of three phases: theinitial boost phase, the ballistic
(midcourse) phase, and theterminal phase.

Boost Phase: Theboost phaseisthefirst part of amissile' sflight, whenit ispowered out
of itslauncher with thruster enginesand (relatively) slowly climbsto the upper limitsof the
atmosphere or beyond. The climb starts at about 4 Gs and reaches about 30 Gs at final
burnout. The boost phase generally lastsabout 80 secondsfor solid-fueled ICBMSs, or aslong
as5 minutesfor lessadvanced, liquid-fueled ICBMs.

Midcourse (Ballistic) Phase: The midcourse phase generally takes placein the upper
atmosphere or through space. Thefirst-stage thrusters used to power the missile out of the
boost phase are spent and allowed to detach and fall away. During this phase ballistic missiles
aregenerally propelled by momentum and cannot be controlled. Thelength of the midcourse
phase depends on the distance travel ed; | CBM s approaching their maximum rangewill take
around 25 minutes to complete this phase. At the end of the midcourse phase the missile
reentersthe atmosphere. At thispoint, second-stage thrusters may activate, allowing for more
controlled steerage and accel eration to correct course deviations caused during the boost
phase. Missiles with finned steering systems can be fired at more shallow arcsin order to
spend moretimein the atmosphere, allowing for agreater amount of timeto maneuver onto
thetarget. During the midcourse phase, the missile may also rel ease decoys or countermesa-
surestofoil missiledefense systems.

Terminal Phase: The terminal phaseisthefinal stage of the arc, when the missileis
falling back toward the earth. Thetermina phasegenerally lasts 1 or 2 minutesbut involvesa
great dedl of heat and stresson thewarhead, asthemissileat thispoint istraveling at very high
velocities; heat shielding isrequired to protect the payload from burning up. Reentering the
atmosphere may throw the missile off target by as much as 20 km, so guidance systemsfrom
the post-boost vehicle (PBV) may be used to improve accuracy.

Components of a Ballistic Missile

A ballistic missile can be broken down into three main components: the control
systems, the propulsion system, and the reentry vehicles. A fourth component—counter-
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measure systems against missile defense systems—may becomeincreasingly common on
futurebaligticmissles.

Control Systems: Control systems, also referred to as post-boost vehicles (PBVS),
provide steering and flight stability to counteract unequal weight distribution. Missileswith
PBVscan achieveaCEP (circular error probability—theradiusfrom thetarget within which
half the launched missiles can be expected to fall) of within 500 meters at ICBM ranges,
although the technol ogical sophistication required to field control systems capable of effec-
tively guiding long-range missileshas created aceiling for many countries, effectively limiting
their arsenalsto SRBMs. Most of amissile'sdeviation from itsintended trajectory occurs
during the boost phase, and asmooth propul sion system is needed to achieve high accuracy.
Thetype of warhead may obviate the need for such accuracy—anuclear warhead with ayield
of 20 kilotonsmay havea CEP aslarge as 3 km and still accomplishitsmission.

The control systemscan bedivided into the autopilot (responsiblefor in-flight steering
during the ballistic phase) and the terminal guidance system (responsiblefor end-flight target-
ing and homing). Thesteering system may belocated anywherealongthemissleandisusualy
electrical inoperation.

Theautopilot steersand stabilizesthe missilewith the use of thrustersand stabilizer fins
during flight and hastwo main functions: 1) it keepsthe missile from tumbling out of control,
and 2) it keepsthe missile steady along itsflight path. Because of amissile'shigh speed and
long range, deviation from course of even afew millimeters can causethe missileto missthe
target entirely. Through the use of accel erometers, the control system maintainsasteady flight
attitude by constantly monitoring the missile’ saccel eration in range, atitude, and azimuth. Any
errorsinthesetrajectorieswill causethe autopilot to adjust the missile’sflight. The autopilot
may also receive signalsfrom aguidance (targeting) computer, causing it to shift directionin
order to better intercept itstarget.

Over long distances someform of navigational tracking isrequired. Theoldest and least
desirableiscommand guidance. Command-guided missilesreceiveradio signasfromtriangu-
lated pointson the globeto track relative position. Their disadvantageisthat thesesignalsare
dampened by the boost of the rocket and may be easily jammed. The simplest and most
reliable method isinertial guidance, which directstherocket during itsboost phase onto an
arcedtrgectory that will placeit mathematically on target. Although thelaunch stehasnoflight
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control over the missilewith thismethod, the guidance system’ s accel erometers prevent out-
sideforces (such aswind, gravity, and/or inter-atmospheric friction) from pushingthemissile
off target. A third navigation systemiscelestial guidance, which usesfixed starsto constantly
referencethe missile’ sposition. The benefit to thissystemisthat accuracy isnot diminished by
range, making it the standard system for ICBMsand SLBMs. The disadvantage of thismethod
isthat it requiresthemissileto carry agreat deal of complicated equipment andto fly abovethe
cloudsin order toreferencethe stars.

Guidance systems activate at the end of the missil€’sflight to homethe missile onto the
target and ensure an optimal detonation. Not all missileshave aguidance system, and those
that do not depend on their trgjectory to hit their target once the rockets have exhausted their
fuel and disengaged. Guidance systems can be active (such asradio frequency homing de-
vices) or passive (such asoptical tracking, infrared, etc.). The most sophisticated guidance
computersutilize GPS (global positioning satellite) technology to assist targeting.

The Propulsion System: The propulsion system isthe rocket (or rockets) designed to
carry thewarhead through the boost portion of itstraectory. Therockets must accelerateto
supersonic speeds quickly so that the missile becomes effective even at short ranges.

A mixtureof two chemicals—afuel and an oxidizer—powers propulsion systems. There
aretwo main forms of these chemicals: liquid and solid. Liquid propellant systems storethe
chemicalsindifferent chambers, mixing and burning them during the boost phase. Thismethod
isvery efficient and allowsfor some measure of control by regulating the chamber valves.
However, liquid propellant systemsrequire agreat deal of fueling timeprior tolaunchand a
high degree of maintenance. For ICBMs, liquid fuel cannot betransported in the missiletanks.
Thusaliquid-fueled ICBM requireshoursof fueling time during itslaunch preparation, signifi-
cantly diminishing itscredibility asadeterrent to anuclear strike.

Solid propellantsare pre-mixed compounds of fuel and oxidizer. Although they are more
stableand requirelessplumbing than liquid-fuel systems, they are much moredifficult to manu-
facture and cannot be controlled onceignited. Solid propellantsare desirable not only because
they are stable, but also because they are far faster to prepare than liquid propellants (in
contrast to liquid fuel, solid propellants can be readied and launched within minutes).
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A thirdtypeof fud systemisahybrid system, consisting of asolid fuel separated froma
liquid oxidizer. Thismethod isrelatively stable, generatesthe most energy, permitsrelatively
fast preparation, and allowsfor control of thrust by regulating theflow of oxidizer.

Therange of amissile can be extended by attaching additional rocket boostersin paralel
or serial configurations. Parallel rocketsconsist of clustersof rocketsthat burn smultaneoudy
toincrease the boost, but the tanks do not fall away when they are spent, and theforceisnot
efficiently allocated throughout the missile’sflight. Serial rocketsarefar moreefficient and
complex, operating in multiple stages and allowing for greater range. Oncethefirst rocket
booster segment expendsitsfuel, it detachesand fallsaway to lessen dead weight, revealing a
second rocket booster segment behind it ready toignite. Serial rockets afford greater control
over powered flight maneuvering by timing each stage’ signition. However, timing betweenthe
detachment of the spent rocket to theignition of the nextisadifficult but critical design prob-
lem, ascontrol of themissilewill lagintheinterim. The smoother thetransition between stages,
themoreaccuratethemissile.

The Warhead/Reentry Vehicle: ICBMsthat cruise in space during the ballistic phase
utilize a special warhead vehicle to penetrate the atmosphere during descent. Prior to the
termina phase, areentry vehicle (RV) will detach and set course onto thetarget. Thethermal -
shielded RV isshaped likeabullet (ballitic) or withfins(lifting). Ballistic RVshaveastable but
steep and rough crossing into the atmosphere—but have no guidance control. RVswith a
lifting configuration take ashallower reentry course, steering along theway, allowing themto
attack targetsnot in linewith the missil€' strajectory and | essening turbul ence and hest assault
during reentry. Thedisadvantageto lifting designsistheir expensesand lack of stability should
theguidancesystemfail.

Thewarhead itself hasadetonating device consisting of aproximity fuse (triggered elec-
tronically by the guidance system) and acontact fuse (which triggersautomatically onimpact).
Safety mechanisms prevent thewarhead from arming until themissileissafely away fromthe
launchgte.

Theexplosiveitsalf may either be conventional high explosive, chemical, biological, or
nuclear. High explosives, which are easy to manufacture and reliabl e, are the most common
type of warheads. Their limited blast radius, however, requiresthem to be extremely accurate
to successfully carry out their missions. Reliabletermina guidance systemsarethusextremely
important for longer-range missileswith conventional warheads.
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Launch Platforms

Thenumber of waysthat ballistic missilescan belaunched islimited dueto their size,
although there are several typesof launchers.

Thesmplest method isastationary launch platform or silo. Thesearetheleast preferred
becausethey are easily monitored by an enemy and can betargeted by preemptive strikes. To
overcome this drawback, the launch platforms often are hidden in valleys or in hardened,
underground bunkers. Somemissilesare placed in cavesand rolled out to the launcher at the
cave' sentrance. Transporting amissiletoitslauncher lengthenslaunch preparation time, a
critical consideration for missileforcesdesigned to deter an enemy attack with thethrest of a
swift counterattack. Furthermore, there is no guarantee that the cave mouth or launch site
would surviveafirst attack.

A second form of launcher isaroad- or land-mobile system such asatrailer, truck, or
railcar. Onceit reachesitslaunch destination, thetrailer can raise and firethe missile. Road
mobility greetly increasestheeffectiverange of theater ballistic missilesand alowsthem some
degree of evasivenessin the case of apreemptive attack. The missiles deployed on amobile
launcher will generally be solid-fueled; liquid propellant needsto be carried in separatetanks
and then transferred to the missile before launch, increasing preparation time. Railcars offer
swift and smooth railroad mobility, but have the disadvantage that the missilelaunch siteis
limited to therailroad, and mobility could be foiled or delayed by a strike on the tracks. A
better optionisthe TEL (transporter erector launcher), alargetruck that launchesthemissile
fromitsback, alowing some off-road mobility, thusextending the evasiveness and range of the
missile. TELsgenerally cannot carry aslargeamissileasatrailer or railcar.

Themost effectivelaunch platform for aballistic missileisthe strategic submarine, which
iscapabl e of launching numerouswarheadsfrom underwater. Submarines provideahigh de-
gree of stealth and the ability to approach enemy shores before launching an attack, reducing
thetime availableto take missile defense measures. They also arelikely to escapeamissile
attack on their homeland.
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