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.< > ,.7 ])c:.spiie cha$gtix,grs aard ;sssaci:$he:;$ n;ieh I-eAt.i3*,v .. 2-2 (2x1 f ~ ~ ~ i ~ ~ ~  u:!..cjd.hfoPCeS. !L~.'s. 

firaas h:ave ;and \villi erb~-r$ix~tlc lo giobalize in today's competitive global rnarketpiace. 
< z . ?  . . 1 .S i.onq.s:\njes operats t:i)nawjae l(r bz clc>se to (ht.:ir glc>i>:il eissloxsrs, i:c?:ll ge<)grap:-i~~311;; 

. . 
2nd cui-~.rzral'!y, and to irieet Iht: n)und..llie-clock expi-:i;i&ions i'or i:t>sfi>n:er sefiiii;L: deirvttr-y. 
,- . ! :- , . ., . . 
: : l t h ~ ,  cc!~~ip;:ni::s 3re rrt.~p('.l?dil?g to their c:rstorners' cjetxa:i$s 11:nt silppiiers improve quality 

and ej%ci~rr:iency. ii?u;er cc)sls, ~jffer 9~1sL:$~jr~jdu~t~ ~ e t . v i ~ e ~ ,  and red~jce ej1~1e t ~ t  fnark~t. 

G,S, businesses 3ise workfirces in 88Rer countries for a variety cri reasons: cost 
savings, market expar~sion, inrreased focsss 0x3 coa-e cornpeiersciers, aasd service i6f 
ruston~ers  in other nations. ilicczss to la.bsr pools in vrher couniries a110ws 1.J.S. c~'in;~..)anit's 
to scale their ~vc~rkfor~es  in res;>cjnse to constarltly changing businiiss 1-quire:-nents. 

fJ.5, ccpnlparaies tap labor  pools i n  otfser ctarrntries for speciSic cepnexsts of their 
operations. miher  titan 811s eandira: 'E.~~uQ: cbain ofwnr&, and :sppeksr kc3 have m:aixstairxeJ 
nia~st higher-value avoir-li. ~libi~e to their home base. 

s U.S. firms are  dividing b~zsinevs proces.;es into snmfler discrete ~lenseksfs - t-atjae~- 
tkjari the $r:lditiuna%. di\:isio)rs of rci;earsh, pa-o[8ucffic:.w7 3as.d ~1~2r.B.rsting --- 34iow:ing $.heill Irr 

...., 
2 ~ ~ t s . : ~ ~ ~ ~ ~ ;  piec2c;::s ,vf.t,hik-j 8 I:<:?.clci $pgp$;ip':c~:: r j ~ , : i i . ~ ' ; : , ,  j ~2.~1 i:i,.;~:,;r: !j-ixc::-i~ii i i r : , < ! ~ i ~ ~ ~ ? ~ ~ t l ~ i .  i i i  :L 

.I> 3 1. i. C .  t , ' . . .  
re..< &<, ,~ 'Ki I  (.>I cj;:;;3cr&{:,j k:cl]fL:j,:;; ; I - )  ~~>: j fT , ; c%.~[ : :~  <y>:-q><>i:(:;lih (;j'::$ -:.<;<?{-$:. p~-<.?<:~<;s,, 5Li(::-: ::<::[.,>:[~(>;.iL{{.l;,::L)r 

, , &sign 0: cli:;rolniz;tti;;tn of 2 siaii,$ar-3 1.T applica~inl;; in \a.orl.; shanng, Lq-ilour oj>er.aii<)ijs ~ G t h  
i L C ~ L T I S  -,r. arou.nd rl-tc world; or tkzo-ugh zlrrarigernerlis where companies work sviih :i:CiIrliai-ss ir? 
oll~er locati~l~s. 

i~ '1'1x6: ability of develoi~ing ec~nomies  to acquire sophisticated iechn~Iogy and to 
rapidly (develop business arxcS 8eIcconamxsraicati~~f6s i~1f1.as.trt3ctnre tu s$~l>port m4~~3trsx 
commerce alTcn%s the co~~striers to attract fcxeig6~. hasincss i ~ ~ v ~ s d x a e ~ ~ e  ant3 their darrzlisstic 
comp;-anies to compete with both U.S. :xnd xrx~slti11~titbna1 busi~~essek. 



. , 
9. AItboxbigh, I m f i ~  lntEin ;aalrf Chissa :we attrm~pfing Its rievelop enaBion:al screrlce anvd 
terhx-ro$crgy educir'ricrn sysf.ea$u tha t  meet iratrrrbatisnel standards, they f i ~ s e  Isrgs: 

. .  . 
cabss:ac$es in ct.eatirxg staci.1 sp;sl.cn$s, i\,lass j>asl..sc:;fili~j~~>-r; i-nri!iimenis 1::. boiil i.oi.,intric:s 

2 ri:ox<e:.-neni fioryl ed\~c.alior: :Ile gji;:2 grt!zte;r c f i i v e ~ ~ ~ ]  acczs.:. 

jrb G'.O \ t l L  &t/1-  bk,j,j ,  .%!: f ~ y  2.1' 5et.\s.ikC*: aacf .'i~fg.:&%r-e $kee t..!ai$eJ :;fates . . ., 
~.,:~paF3i~i~ies ;3rkd s(a*r.mgsgrci thsf   rake i t  ;$ cgsclii:e ioc:aiiork $v(j& ",c,rr&l cer.t;riel 

. . . .  . pil a i-;ic ieristics., ]-j<;y i 3 - i ~  ,+;<; <iiiii;I i:);;. ~ ; q > ; ~ t j j  <;::; >-;-td. y ~ [ , r < ; l > g ~ ~ - j . ~  ; l-Liit al;.t\:,<: t.1 
. ,. . . 

Lrlirac:tlv:: lor !s;cJj-I; diff:zrcr:t c~-ii3a;~c.:erj~~1Cs. {-;I.$, j.j' t:er\:ice.; and sofixyrrr.e fxlri-cls fitpyc: 

. . .. tL vs ,p f l t . \~  !.% the;; itciic.-c.c wiij be d i ? ~ ~ :  ~;.~j,\;i il:fti.clivejq: ;rrlci co:;t..i.ftjfrizicnl{;?;, 

... 1.: , .. 3- ~ y l L ~ ~ l + ~ , ~ . c  ., 1L,3..re~ I C I I ~  10 rei:ljri 1'1' s.i\~vii.:es aad sof'twaric wnrk witit the fc,Ilotving 
&aracr;eristics in tilt: I.jniteJ Sialt:$:.,u.ork. with uncer?.ainty in custcmer needs, prqjecis 

5 '  
1:eqrziring highly iterative developnxmt prcxesses, aid high levels of pevscrnal jntesactior~ 

1. with end-users; inter-disclplir~ary and ci~mplew appircsation development work; wcjrk 
requiring high ~\dlti~.r;iX understar~dj~ig rjf the 1Sni~ed States; work irlvoiviag leading-edgz 

, . . . 
pescnyL:h agcj l-jiin..yirlt:-l.,;.ls:eti di.clslol;->- ,l*aking; .i - tasks ri:quiring high levels of creatlvlty, 
innos~atio:?, and inanaec.nxerrt; .. ~:.rc!i.ess desigrl ~I';I business a~cllysis: t.i\clz~ioiogy and 
systierns integra;ion; ar:$ fiisicjn of i~~ rg~s t ry  kn~)~;Ieiige, high-levei 1'1' skills: and t:usines:; 
process expert.Isc. 

- -  U.S. businessits are more iik.ely ti? offshore !'-I' senvices and softsvare wilrk x,virb the 
f{dIs:.,iing cklaracterisiics: 'vi;~ork chasacterize~i by high Lvqe differen8lal wid: similar 
or;ci~pat!ordlc~!eI in desrinatinn courrtr;i, high labor intensity, clearly del'ined r.eqaircmenj,s 
with ~ C L V  III,~:~DCCS, r(:peliiive tasks, n~le-based decision-mlrking and problcr;~ solving, 
docirnsented easili; {r:i-rl.is<&ieci coi-ller>! sr.;g ppriccss %13c>i,~\?i&~rt., foL:; i:jt;::rc.:? t- of personal 
; , - 3  ;;.i-lci i.l;<l.ii.s, >ia[->i<; pr.i?;:ess.::;, jijng poirc-{:.l.tj: tlsdf.tri i i f i : ,  jo:b-P;;.. 

~. .- , < > .  1: > i- \,,.l, <.j :2  : . : . l{i; icjl i$ ;,;, ;irid ic:,;: i; l .;.<,- <.. . ::L;t-\.,:t>.,,.. 
, , . . 8 .  

11: L C .  4:J.l >!LL<> >l  . ,.: . , -, , '  ,,.., <, *,-.,A,: .,& ji.>\$9;-:(:;-;jiL:<2i1-11I-i ~ : ~ ~ ~ ~ ~ ~ l ( : ; ! ~  <;:>~~:->:.;~~~~<::.~;~., 
3nllj.ii-discipiiI:;irl?; p;-c!jL:clj. ij\po].yj,:, C srand;krd h:~~'.J~i:are and soji\p;;iit.. 

While inl8arstr-y groups have estimated tlsat offshoring curreni3-y represents a small 
&action (less thsn 3 perceat) of [lasited States 1.1' services arsd software spendirlg, the 
brecasts  are for rontistued gs-rtwth, Ho~vc-ver, the lack of detailed don~estic and 
it;iernationd dais on v,;orkfbrce, indnsiry~ aid tr3de isreverlts a suor;g cluaistita3,ive assesstxenl 
of r]je fill1 estl-:nt ~foffs!.;vrj.;\g sf1Y scr::ic;es ;wd sofj,.~,v;ire work, CIT an assess~~:ent of 
ioagii~dir~al treni1.s. 



7'iae landsczrpe f{or workfor-ce giobigliration itr 827 services ;irid SO~~'CV~BI .C:  is C O Y ~ ~ I O X ~  r~:itlz 
~Biffc~rcsxS countries offering difles-ent sliiil sctt; satd capabifities, varying wage rntcs 
rcizr8ia:c to (hose isr elre ljnited ."jtates, different !eveis o f  cultural ~'6)~81g3;9tibitif;i b ~ i i i i k ~  the 
I.!riited States, differerst indns4ry sfr~rc91nres, arld different X c ~ e l s  of sopisiskisation in 
busincss m3c3  project xnit~aagen~i:nt. F.':)r rx;ij~.i:)le: 

<. 
- In ~ i ~ ,  {-.;-,-- ,a~:;ng off'shore dcsijria~ior; fl;r I1.S. 1'1' services arid s(?A~;aj.e work: has 3 Iargt: 

al:$ growing ni,nl;ber of skilled 1.1' ~ior-kers with gocd Ikgli;1~-speaking skills, nxny ~vieh 
-T. t.ngjnec:illg .., or 11 degrees whost. w;<gt:~ rell:ail: x,jery {oi,$/ rr.lati.i,re i t 3  ti: S 17' ~ ~ r ' i ; e j -  v,,l\gi::3. . .- 

-?-I :\a :~;diger)i:r:s ' " . li:dian i ; sl:.:;vicc.i; ::fir2 s~fiv;a.rc ifictustry is c.Ic?n;in:it:cd b? a IlanGful <?f 
: .\I'oc: C'(ij~~""'".''-' - 7 ,  

L C *  *, . :~<~~i;,..., i v j t h  ;ifini~ai r-evel:ues ~i'~ippr(:,:<irns~.b $3Qi) ~31illir:ll !o  $1 hifl.io;l. nc . . . . 
i:ij.~,c:;i t>i,jf;>;j,!;:<s iji'ti-jc:jt.- {:<~rl-kp:j.iij<;< 1s : ,~pi>~jc . :~~~~jr i s  ~.~;-,~<:~,>pc~:t:~\f .  ;jj:d >rj. ;~~~~~cyj~3.- lcr -.- 

' 3  In<j;iiicratel.i; skillclci I-ll' work cificn periilrrnt:t> or\ fjelralf'oi'oi 1 ; ) ~  Iarge ir>.!i:rn:\t;onai 
C;CIT\!Pi:lUiCS. 

. . .- , -  ' ', 

- ; j - j ~ { ~ ~ ~ ~ . e ! ~  ij>c jr;:;fi j .:.<;i.ir];i(l.rl;C i;; ;T1:iL'i3 :,illl?jit-:i.. Iii;i.l; jndi;3's i i '  %>.:<-\:;)!;{ij;cc, if:; r;-..-.-.... 
-, 

... v :. :I :-I.- 

. . .. . It;vt:i..; s;ly:,il;,jT, '-i i-j:: \vi,ri;ii:ri::; i;p;21i?i.i:,c;; ci;]/c~,i..cJ3jc;2i;-~d, ... I:,j;i;ii~l-sTi<;;3k;:ctw wc):.ici~5, 
k -. 

;,..vjtjl i.ijEh ~ : ~ i ~ ~ ~ . ~ ~ ; i j  ~ ; ~ ~ j ; i l ~ ; . i ; ~ ~ j ~ ~ ~ . ~ ~ b :  ~.+;jih jjy: ; j I i i f &  ~ < ~ , ; ~ ~ c ~ ,  ij:i:;i.3 >~,!<,~kt.y .,~::l.ctc::; ;j;;:: r;p:;:j; 
<.. L 

:l;52,j;<:r ~jl;ij.; [;.i{)>;c i ; - t  lJ](j.i:~:, ~ : j < > ~ $ : ~ i - )  ; ( j $ ~ ; ~ ~  tj1<).2~? i:.; .:-I., $ it; - .: , ;- cc . yi~"~::; '  '-. f , .  [Lc.2.:-id:',\ ; : - 
..;e<i.ic-;cs ar-r;~I ,., ,-, :,{. JJ-t\viiLc: 4- ~ i ~ ~ j ~ j ~ j t . ~ ~ ~  i;< ) ~ ~ x - i ~ , t 2 i . ; ~ ~  j ~ ? ~ i < . j < :  t;j> ~ ~ l j 2 ~ ? ; ~ , ~ ~ j ~ ; ~  [ ~ ~ ~ j ~ j . - { ~ > ~ + : * < l ~ j ~ t j  < ; ~ ~ ~ ~ ~ ~ ~ - x ~ ~ ? ~ : ~ > . ,  -. .. . -. v.,. l, i. .. 
rtri.,ilgb layc ;  j. r rr~u{lil?ll~iL>r~a3s i::j,\;i: ir:crLl~d tit..j.e. ~ 1 i . t :  {ty:f;.til(.I's ::;<ly[<j~:j~~c j~;~{:j  i:-jlij:;l].t; 

il;cu.;e:i 08 1.1 services .ivi!rk, i t  b,js shiljud i!s f'c.cus 10 :;~i'i:\.~:j.re prcducls for rlichi. 
~n:~ri<ess. P:iw~:: jri~estmcnt in I'I'-ri:i&t:~f re:;e:~rci~. de-vzii!pnxn!: (Iii2,I-,TZj in ircl:\:rid ir-1 

2002 totaled approxi~nalely $1 13.5 ix1I iion. in additio~:, Irish acadeu~ic iiistitot.ic,r.r:; - n,--. 

condijc-tecl ; in avcrage cil $ ~ s j  iniliipi~ y ~ a r  :in 1T-selaj:ed rtts~%arct~, sornc of it teading * edge. 
The W.asslar~ 1.'T ivsrkforcc: is srnriller than 'Isoth M i a  ai:cX t relar~d's I'f' workfctrce; hoxvvei.er, 
. . 
j r  IS  more highly :;kilicd :!?an both, and is caprrble of workix~g on the rnosc- con:pks i7' 
~~mjix;ts. While the Russiiir; I'f' ivijrkfbrci: pertbrnxs a. s~.ii:?stantjal 3in0:jilt of apl>iicafi~?~)~ 

". , . I .  I .:-~c:I)~MzDI a ~ d  rnaintcnance, its portfcjlio of ski!Is mns ille Rill spectrum s f  fF1l 
capability? incl.r;d:ir\g :;oftware product de.;elopnie;it, tVages are compiiriihle to those in . .  India; tic)wei!er, fZfig8rsh iarig;l;tge cztp~tbiiicy is poor. 

In additic~n ttlr i t9  c~nlpiexiiy,  Ibe avorI~forcc g%obsliz,;.,ations 1:esrdscape in IT services and 
suftav;are i s  r:ipid31y rh:31itging. I::c..r exan~yle: 

' ? -- I..,;~i.gc inifigcnous i~idjan 1'1' xervices anif sofi~rarc ccxnpa:iit:s arc grovvirig r;ipruly --- hoih in 
+ . x ~ . > ~ ,  -. ?,... ..,\ 
, f j . 1ij. t ;~ 21.c c:xr.,mdjnir L ~ t 2 ~ ~ ~  aj;!.uajl\4 bs; ;j:e !.jw;j:;:;-,!l;rj:,. 

, .  - .  - - 
I".,.., {:,. I .:,;+il...,.t ti,.; ,.,,,. ..,. ..*. 

, .. . 
!::> > ,.>:. :.,: ..Jj >,.!! : : t . > ; >  : !.{ <.!I \!;[>:.,!r:,:. ;i].j<.{ <j: ],\I;< tr!: ..;;<b;; :.,. 1;-: i.j;;.;?r :.,+; ;>j<+:t.\. [- ;;I<:;.:*. ; 

i 
. . .  

{;~;f.;-;;;,>~~{<~~~~;~j-~~ l j , l()(jyi y,;i:.j.i I;.;ijrc i-.;(.,tci,\ i><i\,i: [j;;::;r(:,j.j.:i<:{:. lll<ji.ij.: ili3<j t i - \ q  :k>;i: ;j,j5;[.; p<~!.<:::;,-;~>:;.~~< 
%, . . "  . %.. . . .  

to crsii:: :ll:i: 1.r c~j;suitina busi.r3ess ~ b r o ~ g h  ~~q~:s l t l~ ) : ? ' ;  arlcJ tile crccali~l~ ~f :le;v ~i;'l;~icl?:: 

IPecentlp, irelxzc.f's 1.1' scr-vices and sofiwme iridustry shiited it:; focii:; di-srn services trr 
software products. Russi:~r\ compar~ies appear ~o be ready tcr expand their pt\ysic;ii 
presence in the rl!niied States by est~b[iishing ofijces stafkd with teciinical persiinnel. 

-- Ver̂ itii.re capitalists a.rt: now eencuuraging 'IJ,S. 1'1' start-.tips lo use lower cost of'fs:sore 
destinations fijr software dcveloprnent to reduce (he "'cash-burn rate." 



The effe~I" ~jC<~ffst~ibl.ix~g (rg3 the csjn~peliiivesirss a d  tile X1niI"i.d States 1'1' ser.Pre.i arid 
software sector W T . I . ~ B S ~ ~ ~  appears to be rsegligibte. Tv$flGle sorne fhrcign firms, esper:i;;.lly 

. . {r~di::~ co:l~panizs, hive expcrit.:nced raptd @ '~ \v~h ,  [I-.,t:.;l represent only ;I snlali fiai:tioil of the 
: ' ";illar:... ., ;, .... , i t t  For 1-1' sei-vjcc~ :x:d s~~.ii:~i;ir;f, !I! adtiitii-i:~. 1.j.S. 12. :u;d 1':- cr?nsujtii;g companies 
a . x  esrat-i11shir:g ;I:t:jr own operit!ions in. o:l;cr natiol:s ic? 6ir:;cli;; I;.ip f{:treign lab::r. ;'1:3d to 
cor;trc>l (heir v$1~le cf:,air\. r1.c ifing, mil, U..i;. ~ ; o ~ - ; ~ p ~ ~ , i e s  rnc;jC f'ijci.: I ~ L Y  i :~ l ) ipct i f i \ ie  ;]l:eiitS 
:is piher Il;i;jl;i~r;s cjcvel<jp iilcir. ~ ~ ~ ; i b i ~ i ~ ~ ~ ~ .  

$:3ff:s;hoa-inag Lsas affected %I.inited SI:ties $'I' 5 ~ r - b . i ~ ~ ~  anef sofI3vare ersxpffoysncrkt; En~~~v:.eva~k-, :r 
v2it-icty of coincidental fikcbors itxepcdes q ~ a ~ t i t a t i $ ~ a '  a>sc.ssanernf. 03" the extt.rsl 06 lire 
in1pact, !{f er 2 i j ~ ~ ~ c . ~ ~  of' ;.;lpld t:!npji?-qlnc.i;! gr<?\~;:I-:, f-><>ih iil;: 1 ' ; '  s<:r;.),ces z3n,i s,,jj~~:;,;i~r.: <;:-~f{:p ,. 

i:l;%. j *!- , ,.' : , y' ; '. ; ; ; , j f ; ;  i t :  ; ; < ! 1: j $  sij''.:-i;i[ . 1 : : i .  

[;,$ .. *.<, ;:-!; I;>/> ,I.. . ,.. . t .. . , .,, <..,< ;<:i :.(> \?>",; tjc:;.; <.;{';-:..;ji(.,q j; 12. fi:i:;. [->t:<:{> !.j);: y;(>i.lJ.<:f: <>{' :!.iL;:.< c i y i ~ j , j \ {  ~];,::j-i;, ;;j$;<:j ;j.;<:s, ;j:-; 
b . . . .. . . . 

!,!it:; ; , ~ ~ ~ ~ ; ; : r ; l ~ ~ i > j ~  j ; .~  i>-fj:,j.lc)r-i:>2. ct,li3;:i<jl;<i 2t ;:art::[%< <!f G:>i!-ic:r .f;j;;i-:;>j.s l$l;.$,l ;.ijjki-;it<;; j ~ '  ,.., ~. , . .  
4~.:il;T>);)y;l>~,j;:., ; ~ { : ~ L i : ~ ~ l ~ : ~ , ? .  :T. 2 <.{<>:?:ir;j.;iri: iIl [i-i~: c\j<;ic: ille ~ - : ~ j r ~ ~ ~ ~ l $ : ,  ... ~ f i h ; :  i:ij-f:yj><;, 

dl,[ .. ,, c,., \,ji1 , - *  p:;.: , , : , i - . j , i ; ,  :.; ,,,.,, " As: .>;.. j i-3j' .. Y - 9 ~  .,!,p.+. . fjr~p:irijtii>i*i:\+ ~ > < j  i1.i~ tv~-~<>j.isi i~ti,kiL:$;,:: <!.I - a.7 ~ > < : ~ > t + ~ ~ ~ ~ l > \ : ~  11  ., . -, 

?f  "' 
<:, 4 1.) j 

--- ~ridl;s~r;y enli:rloyl;:,fa: f:ron: g!:.iil. ?,<)(I I , :['I' st.f.v.iccs arid s<,fi\i;-;,irc; irldcrsfry e r \ s p ] ~ y ~ l e n r l ~  
:TTi",, . ,* . ( .I( a .- ciimpounti a~;ntr::X grijivth r:i.\.Ie ilf I I .9 percent to nearliy 2. I tl;ijliol?.. ~i.hiie f r ~ ~ n  
.> 

C. .-- 7 260 1 10 2C!{!3, i.; declin<:d i - :~  3?i.)ii,t)!>O . :: - - -  a &crease s>x : . ,J percel-,.t. 
E"~fcssionai I?' occuparioil:;i cmploymcnt; From its pz;ik in 2000, professiorsal 171' 

-, - c?ccupa-ciona:i en;ployrt~cr:t fell h*: a'bizut 5 percent, or 135,000, thrcugh 2002; following a 
decade of sustai12i:d rapid g~iiwth. Thtt ia\p:icr- I:;is aloi been uniforn-1; same 1'1' uccupatiim-rl 
specialties have been hit Itarder, -while others Izave conria ued ti, gru w. I'T oci:r:.p;itior~al 

. . 
unennpioyrnerrt rntzs 3r.e at a histonc I?;gb, far abo:~e cite ili?erny.,lc?:y~r1t"fit rates reaclzed 
dr;rirlg t X 3 ~  recessionary highs of the early 199t>'s. Bureau of Labor Sta$.istics projections 
for 2002-2037: sfiow strong prolessional 1-1' i.ccup:~-l.ic~na'l .g,ro-~i$ll, Irul only half the nlrnllrcx 
of new jobs prc$ecti.d rwc) years aro. ... 

$.laniter8 Sbates 1'1' s e a ~ i c r s  an& sofhvsre earmpanies believe that they esn realize snmy 
berse13:s; from ~ f f s h ~ r i ~ ~ g .  

cj-]-*;-, , i l l  cjri$>f;T +-:~,r : -f' . . 
-- ,,, fll!-t*- :,,. . >;i.,r;:i<2,::s cjrj.(j. s()fi\i7zTt; <;)j';',llc>rl{>&2 - js ;;{,i~i. rc(.j,l;-.<;<..c> .. <. ,,d: .. {.)&-4'<.{-$. \, ; .:.JL , L > < : i . i P  - '  c? 

. ..,. 
t . , f j ~ r 5  &rf.<;~ .!?$>{>! ~,,;~3,?,,:*;,:< <.)-[ ;[j [<j t.j(j $c,rJ::{~:;j?3 ,.,.>,,::.:,;i fc>\i;; >;:.>.*,,;;t.l<-5$ .-*>. :, .A. .*<,i.:...? :*.. ! t ) : > . ! .  .!,< .,-, .<:: ,<,;.: ., , :->r~ ..,\ ::':..:,::::. ..,., -..-.* 

. , 

L ~ < ~ j ~ ~ l j ~ i i I c c ~  t;j ~ ~ t ~ ~ - ~ ~ 3 ~ ~ ~ j ; j ~ ~ ~ ~  ;,r~>,<jrk i i j  t i i t .  ) ~ ' > ~ ~ $ ~ ~ . ~ < {  >.;iLitc;:;, ... * .. ! ' * ? b ~  .. 
' 4 . . 

-- -  C>tller advalltagcs :nci\:dc: t1.e ::\siJ.ity qui&{y tailor :: ~:~l l lpa ; iy '~  1.1' :i(.irk{i>ri'tv~~ 
and skills to nxe: business requirernents, enai-,ling a grz:iter focus on core c::n.~pixencies, 

. , :-vc>vidin~-> D roun~i.-~hi:-ci~~is3t1 cust=nli:r service, increasing the speed of product dt.vi.icrpment, 
capitalizing czr; fcxeigin nation inczistlves: and irriproving the ability to serve heal markers, 
Ir! rzcfdition, lower costs ~:.:ot~ld i~creasc the rzrrzoun-5. c>i-'inriovation, I ~ ~ x I I  through direct 
s;ivir~gs and by e~::\h':irig more projeels io achieve a reqilisjte ~etur17--on.-investnzcnl Ilirrilie 
rate. 



%%owever, there arc? a number of T . ~ S ~ S  associated with 1'8;' ser.vicres 3rd sofk\var-e 
-.-, . I  

of&hcar.B.rig, i he:: Illcrude: i7cr.1diirjc~l-:tri3i;~~>1- ri;;lniigemnt c I : : ~ I ~ ~ : I ~ z s ,  ~t.iltllr~1 311d 
. . '-, , . .  . c L -  barriiys: &f:i sccuair:; 2nd cc.:r:rjt:cnfta.liti., irnpac{ 012 ci,-...:.7 .. 11 u. ,~ i  f:l~~ph~.i/i~;:; 

. . r.<- 

rnorajc. f',J{i;xe rzci.:,ritn2r:.:n[, dirrlctiil\; j r% jiffc(stit.i) knn\2;lt:$gc f,ransfcj,, :;imr zone 
, , Jif:f't.rcrtces, inadzquste :eIecomm~~rrrclitlc?ons and oftier inii-astructure: u~~expec;teii COSTS, i.jsi; -$.i:~ 

j,,l&leclual property, e:r;posure!'ic;iss :>f'cfir~. ir:,lsiness k1:owje<3gs, lac.T; of i,if'f&o:i~lg . . , . rr\anagen~ent sitrljs, geopoiitrcal ir,sraliil!-ly of destlnstion nation, pulilic:il backlash a d  
> .  . ~legati s.e ~ubirclty.  ~) r , re ip  ~oc'elnl~lerzt : ?pe:Jin-lents, 2nd iiiffercfit svcir-k strl;ed:jles. 

. l? 1 he Jiait&. Stales selr2Ici:snd~sctcln. indusgry rei;ris$s coipipetitic7e ~tr~1$3g$&I: 3.ad Q . c : s ~ .  g;er:f:~at$ 
;tccebea.;efirhg doilib g:i.r,$%elr, cjespile ch:#,cfiges i$  f>~<;$:s ko:in eare$-w.-irng 2 9  - ~ u ~ > ~ 6 : ~ ~ ~ ~ , r . ~ .  

..~.. . . . . ,- . . 
.... 1 ~ ~ t ~ i : i ~ < : ~ \ ) ~ ) ~ ~ j ~ < ~ [ ( ~ t ~  Lr36;j!jgry;, it? ! ~ ~ ~ ) ~ ~ ( : < ~  :{{Lil:i:q $ , ) ~ L ~ ~ ~ ~ ~ . f ~ ~ ~ ;  irl :.$ <l.;yr)zfl&. <:<:(>!-L[~$.;?-\.,,, ;.::;.?:;f;,j 

. , . . 
,:t]l;j :>>js;.;y>;:; ( : j - : ;~~r<>i l ;~~<:{~~ [:j.i:i g!f<;,,,.,: ::~:;~<.:;-j~<~:;~6.:~j.~>, :,(> i;.jk;.: ;.j<;,.":,; ]ce;?s !.($ :?~;~; : ; . ,~ i .  

. . 
qii~ckl?. 
, .-. . - I-),:;, ; :<it. .<- ..,. ; ... p'.ir{; :.,r2 . .  < . ? .  ':,'. 

> .  

j -- $ > : t ; ,  ,. , , <t ,, ..!.<,., 1 .! ,. >,.'Jiii;!: <jesi>:i-j .... :;<c,t<)(,, yo:- L:);;3jlq?if:. fj->c \.,!i->it<>l; dL. c : ~ : , ,  , .,..>It.?.- 
j);. ,~, +:.. ., - .  ..:,, c>idy "f';:.bj:::~" . \~~ lp ; : t : )~?  ~~ihii.1; li)~ii~!;*s < X ~ ) U S ~ : J ~ ~ . ~ C .  dcslgn dct.ei<:pi:ierri 

. .  ~ ' . 
-&(llc?.at siltcon -,$/~j.fcr i.\br.icati{.,n trll~l i~>all\~fij~!~~ring,.  the top 20 .:c."i~~it:~j?di.j~~or 
comp:ii.rics ~v~xldwide 

- T.I.S. sei~licolzc.Iucii~r companies work \vilt.j. leading research u..i~ix,:ersiiics iil cuiting-.e6fgc 
research, develiiping ;\ew techaiiti~ies, m d  u-aining talent. 

--. ~ - ~ y ~ l e  :clust.ry -L.+ - . cc:in dratv 011 a Ia.rg.rge echcated, skilled, and expzrier~ced woikfbrce willljn the 
I.inited States. Even tllough sonnc wcjrkers in lower wage cnunirie:; can rnatch C!.S. 
-vvorli.t:rs ir; :echrrical sk.jl1.i; li:..ld ed~catio~:, :jiey ';as bej>ind 1j.S. \?,7,:ort;crs jn experjersct. iind 
inanagmxnf skills. 

--- ']:'I-ie 1.1 .S. semiccjrtductor illd~~siry maintains a liis"rorica4 adv~uxtage in iiste1tectua.l prr.?pefl.y 
and i!orni~~ai;es the lucrztive microl~rocessor n~srket. 

- - -  Tksp i te  pas1 ct~allenges iron; laparlese ar,d Korean ~orrrpetitsrs, 11.2. indusiry rerr~ains tile 
leader in wor)<j rlxarl.:i:t share ir, {ht: secior, 

--. Aithiir.:.gb rriost t.1.S. conlpanitts i:ir'i deciding uoc to jn.vest in new n~ar~ufi~:ctirring facilit";es. 
. . 

ii. apF2;:lir.s thai $ 1 : ~  linited States :vili niaintain a core ofc?ittir:g-edge r\lanrrfzc,;ct-i~rir:g iv~i.!hr?.-i 

!is I . -  '3 l .._ y,>*:. ... ' \.. .-- ~>Il.lptl-iics 

. . 3 .  <,!.;$$$.<$ 
,,:,b. c i , r : $ I g r ;  lsiiv;e ill;: ke:idt,a<: sia:sr.c . . , : e n ~ ~ r o n n ~ r l c ~ f > j : . ~  a.v-;.,?:giaa.r.s,, $~$igz$,;, I '. '. ' :.i'...%>,!..'.,:. 

>,c,ipz-b~a?; , \ A .  .itiilhin f)ss {.j.S, sc.raliucssrdslctot. in3rrs$ry -- i n c l ~ d i ~ g  engifieer.x i ~ s  m:~n~xf~c$.ar-i~ag, 
d e ~ i g i ~ ~  allt i  RCQII - rre~nitin mosfIy i a a  ihe United Slates. Seven+- percent afthe 1-7.S. 
semiconductor industry's engjl~eers and scver:.ty five percent nf i ts  a h o r  cor~-rrperrsation r;,ieri: 
paid ia tile T.Jnited States, The a;ajority of tfie indusl~y's Il.&:Il, design, and cutticg-edge 
marz~f~ict~trirrg remain in Ilie T.lriiteci Stales. 

'1%~ U.S. semieonductor. isadssstb-y has an vsisblisbfred history of caatsnurcia~g and 
-. . 

offshoring. T;ift'ti; percent of the industry's emplnyees a11d 30 percerlt (:,i %is engineers were 
oi'f-:sho~e locatioris In. 2C!!3:3. The ind;lsir-y has Iong nlaintairled sales and rx~arketiz~g operaiio.:is 



C)ffslbori.asg arad outsous-ci~gg of ~~~~~~~~s ,.rriShin. tire l.;x~itecl. Sl8Bes selniicrb.j~dssctos. .it~dtsstry 
R:rs accelerated due tcs the specialization of the iadisstry, decr.easc.g% riste of czspital 
inyestnaents inem. U,S. ?,yai-.er a~l:rnuPaciarirsg &~eili$ies, assd the gsr~wth ias. the educated, 
skilled aad ayai$krbfe engir~eeriff-sg ~vor-ktorcrs <a9 lower--wage ccr~aatr3es, 'Tile ..;truct?.ii-e of 
the indusrl-y has changed j-ii-i?rfi c>i:e Lji:,llljfidcd by iniegya~ed elcct:(lnics ccjlrj.p>kl>ic.s ic! oiic :ill 

. .- . " ~ - . , . .~ wh;c:]: frr:fis spct:ia'lir..e in i;irilt:j-c;i:: par.ts of  he v;.il\i chzin: Kt2.I.IS. de:;igr-r, :.\;;lk?: i>bi.ictiiion, 
tcslir:g, assei-r:biy 0: s8li.s ar;d n:;ir-ke!ifii). .-., 

.- , I hc present t>u"rsourcing im8.i ofIsf~or3ng ~ I . C B ~ . C ~ S  wil! isacr.uase that cor$npc%iti.a.eness of the 
t.i.5. ser8-;rici~~dtrctnt- irsrfnstry in short  tern$., i:)ffblsi:riiig rn;in\ifirctt;i.i~~c .., rejit~d;es . .. . . 
< ; ~ k ~ - j ~ ~ ~ ! 2 i - j j c < ;  <>f {2rc,c2 p<-t.>c;,cil!;!:il-i2 L;Lipj!.;2j ~ j ~ ~ ~ , ~ c s ~ i x ~ ~ ~ l ~ s ,  ..,x.:j,l$;(: c i f ~ L : ~ l ~ ~ ~ r i t ; . < ~  ifcsjcri ; , \ : < , j ; , ~  p:<,:.;j;;;c;:; 

.-> u 6 

. . * . ,.-\, , , :tic ;:(j$; :j21!j tjj3]?; [.{> kjl-j,j>2, !-::::-:?v- <j.<;,.<..c,?i:j t<> ;-(],:2?&,<;[, .i<)~~:~<!\-il*i:j:i<2. ... ;!::){! 

$;<: ::(::;I ;-.);;.l-.rics. f<,.>( l:j:Jri<:,:"j cli[y<; j-: :1- !:.;L;:;jg,yi j'iLil>s ,4;lij $~;j~~:...:L~p!:, 

.',., . . 1 lie I;.-.. ,,,,,$.ifi ~ ~ - i ~ ~ ~ . ~  of ~ g ~ t ~ ~ ( z a . . e \ l f i f i  18% s ~ ~ ~ , $ c : ~ ~ ~ < ~ ~ ~ B : ~ ? F  ~ ~ ; & 1 ) t $ ~ . . k f ~ ~ ~ ~ $ g  ;ir<: 20 I . C E $ U C ~  c a ~ i t a l  : .' 
infs.astr-txct~re iavcst~suents :tad to provide f2c:~i#rElity in procluctinn cztpaciiy in :L h l g t ~ l y  ~. 
cFckicai ialds?;stay, cs>i;iipic, 3 ~;cx,j: sl:i:e-.c.rf-l.he-ar.1 \s?;,f,, .kihricatiofi hcilii;: i:i2sis $2-3 

, -. 
biIij?>n, i;ivi.n these ::osts., 1.j.S. ci:;il.?:xiies ;ire deccdxr;g PO O L I ~ S C ~ ~ ~ T C L :  a~.:$fkr ftthricaticn it.) 

f(:jj.i,r.lrrdr.ies - lyio.';j i,if \t;hici.l ar2 jri iksiti - b ~ i i t  with i;)~t.:igjl ~ ~ ~ j v e ~ ~ ~ r n e n i  icii;e~tives. Use oi' 
fc!-:=ncJrics is expected to grow heal l?;perczni in  2002 to 34 percznl by 2010. C:h.r!xourcing 
prc.jiSucrior\ is also way lo InaIxige :it$ cyclical rialure of'revenues ;md emirioyme~it. witi~ir: the 
f;:;ei-ni~oi~d~ct{ir ir;drastly. 

The  primary driver of tiffshoring ilz scn~iccrndtac~o sfatsign is tar redssce labor casts assti 
sfsorte81 the time to msrkel,  Fixed engjriezriirg costs i-br $?sign :;.re ten tirncs that of :':xed 
rnani~facturing englneeririg costs. 'The av,?ail:~bi.!it); cri'skilled engineers iri loliter-wage 
cour~irii:s ;~rrd automaiion sf desig~l tX110ugh the development of' tools, sta~~i~ardi:ratiurr of 
ir;purs, arid ~livisjiin sf work inti-? discrete n:odules has erlabled oCf~h<j~j;jng of desigr: io otl~ei' 
csrrntries. ,iirutor~:ation ilzereases rhr pri~ducllviry of tl'ic design process, while using skilled 
i.npl,!r\eers in i ow-ccs" ro~~~ t i . J e~  reduces labor cost. 1;i.r esan:glc, the cc~st of employing a 
desizJ1 engineer in Ireland, '-fai.ijal:, C'jljntl or Indi3 has bi.:en r.stijyi;l{-~d tt, I:.t-: 75 C.10 vV-.> 

-. ., , ,, 1. ,. $ LL.iit 
uf  :ha{ i t -  tile .{.Tl:irecj Ci.i;jtr::;. 

. 3 , ; : s ;  , ,. $$smac l;oun$rie;; elr%ut.:b$,r:r~., ~ ~ - ~ ~ i l e < f ,  ;9ck(j. ;%va1i3jS$c 6;.3faoj"x',:;~stvirPt~ <A;5'OE.jij&8'cCtI gi:av,;Q. :zt;?i,$e $5 -"""' tr 

develcaprwaelxt of 2% closurestic sess?tdsonducton indalstry an ia-sicgral p w t  of their gruavth 
moedei, The nurrxber ofer-ic;inet.rs ... en:plojied offkI-inre by I_).S. sen~ico~;$~tctc~r ci!~::t?ilrj.ies rose 
by more "rian I0,i iOO between 2000 arxd 2i4Ci.3, tvbile er~gineers err,pfr>yed in the United States 
droppitd by 4,000 during the sarrie pwiod, accijrding to i:stinlares by the Sen~iconductor 
industry Asscjciaiion. 
- - - -  r';'oreigfi llatic~n;~]:; edr:.<:2ti:d and b a i ~ e d  ai?rfiad have beccjnx 311 ir,lpu;-2arji reso:irc@ rc>r . - 

their co\.rri:ries --- p:,&.iet.siarlv 11.1 lrlciia ch in3  --- hecause tiley can pro:,i& ';hi? mc.nl;oring, 
nlml:igt.:~lenL ai.sd on-tkie-jot-: trziiriillg w!.o:kers ir.1 those countrii:~ nzcd to becorn. high 



, ..-, . -. ,. ::aI$re-a:ided employees, ij sr.:.rvey s b ~ ~ ; .  thLit 5'7 percellt c>f t....ti:nesz giiiduaie:; of I . J . ~ .  
. . . . .  . . . . univcrs~rizs piall tct rerr.:.r.i; lioint. wltlilri 1:) ?,e;rrs, at \,vl;ici.\ porn1 ttleg: :voirid Ilay;e 1J.S. 

. . . . 
c.iT.1 Z C I I S ~ ~ ;  r!. 

- - -  &$fitly nl;in;igi: firreigt~ ;.\iXlliat<:s i'or 1.i.S. muiii:.l;\tioni~Is, \.!.%. 5 . m ~  znl;>.7loyi.d .3,Qi)~.-3,(3!)1) 
,. . ,,T<)rk,.. , i.,rb -, 11: . -. 1 I.l,. ula :..-, (.-t.:& . ' i7 ,ex~~lt  IJ S. n~)~i -1?r~d~:~f i i i11  en:ployees), M~~cP;: s3!:1rii\s are g{) 

percent l.3~ :I:an ti-,c-!s~ in. ri\c l..lniiled Sta:ies. 
.-. - t.~oi;er-nr-neni plrkrining, and incenti\.es in CI-:ill& :ind 'T'aiwari ha:.x resrllted in !argz 
io::estnsents in w.ia1-2r. .fiIIi'.rlc:aijor\ pla~its. I_xdl:.dirlg .lapiin, Asia is projected to  hu!ld 74 
.-,, :re.r<.,t.j:t .. a x  0-f tile wririd's new se:~~ic<>;\]-tduclor n:a-nu.factunng capa .c i~  c:otj:;:sr.ed 10 i\ji,j-t!: 

An.reric.;j'i: S perceni. 
. -  c . , . , .  

--- s1)c3~ t J ~ ~ l l < , I ; i j ~ ~ ~  r ) ~ c i i j ~ ~  cjla! tile c i  ,i,. sji:jxe \,l;orld.,.vjc.tp ,,~y~3ico~:;iii.:..tor * . rea.c=r\;zes <:crti/<i 
.., . . . . 

he fllrf-hcr l,educt-:d \,t.lri.\ t;:tlin:j.'s eri:r\i.. t..i:in:: 1s si.t.3 ha.\:irrg illt: ir)A:4'S of 
ecjlli.:,i .-.&e<.. 4 f;l.lF2jl-....-...r~ u \ ~ . - ~ > j ~ . ~ i > ~ . n  ., %. capi;:ill and hiisil:i:s~ iricentii;es to f>>stt:r a strong tl:)r:?ttsllc 
:;c]l-; ,;,r;.yjdu(:t~,r ' ; - .  i n d ~ i ~ t ~ ) :  j{ is t]:e .i:;or.ld':; f;jsies~ g j . i , \ ~ i ~ g  ~ejy\jc~~c:i!!.i~:?.{!y ~ i j ~ t < > y n ~ ~ . ,  

. .  
j~:.\,:c~L;~~Lj j ~ ~ ~ ~ y ;  i.jl;i;?, :ij?;,: {:;i!-jc:z- ~ ; : j : ~ ~ ~ ~ f ~ - ~ ~ :  :>t.:i>; ~:~j.T~~{;c;I?.,j:.3L:~.<:s~- ~ ~ ~ ~ i ~ - ~ ~ ~ ~ ~ ; c ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  ~j.~;;~$j:~cs,,  :Li?(j 
j-; .> ,:; .$.$ ( ~ t ,  .- . .. .. . .,,..: 2j::nj :.rr!'r lo alrj:i;;:t i:iii::>:. 

. .. j3r - r .se~t  uufl;os~rdfig . , :4..cnd ojtshor-ing <-. $r.ca:a.t.js kr:rg>,e  {he ,liiteafial $13 af[c<:t 
senricc:lrxdwctor. rt1.zfilrnu.kzcCuri3agi \r.or.kbi,n.ct:. . . .  
--  1-i.3. ~ ; ~ ; : ~ - ~ ; ~ ~ ~ ~ : ~ ; l r j y ~ g ~  j~i-::; f<>r : ; ~ 7 ~ - j . i ~ < > ~ j < j ~ t : ~ ~ T  ~ > ~ ~ ~ ; ~ ~ < j ~ ~ ,  ~~:c,:~~>;~~:j.yj.~,, :si:d t ~ ~ ; $ j ~ y ~ r : ~  yj?av 

. . . . &c;ifie ij'rjrcFen[ in\;rstnlenf. lretlLj.s cfiiilii:ue. Wjtl: i&.ivei. cufilrj:\nrg.: ;nl,:i;stlilci t-2 lfi fic:4, 
ivaf >.i .-s. mlu;{-:$clr.ai~ ir:  lie I.:lfijtcd Slates.. proci\ss R&,:.19 co-]oc-+- LLLLCI ~'i ' i ;l~ Ittnding, edge 

i-.x~.3lities may ;ilso ~.'?cclint?, resrriiing in fewer high-.skiIl jobs ibr 1.j.S. g~id-r.j;ites. 
- Offsf~or.ing of design ~?;urk car1 als$'.impose duwnivard 1rrt:sstire on 1j.S. v,,-:?gc:s arlci re$ilce 

t11e de,na,,d for C.S. :'lzi;Igii engint:ers. As tht. niimber sf overseas design cei-ilers * .  
increases, it may d1-3:~ tctrergn talent. i-i'rom the TJi~iFed States. 

':l'he United States is widely recogni~ed 2% tist: esarreasb: global ceaxter for pharmaceutical 
research snd inncwation, Shis rcdlecrs a ccrnslell;ttii,n crf favorai>Ie circumstances In recent 
yz.iar.i; fc3r innovatior? ax.1 :;onie the resolr of'dejihcraie 't.!,S. goIlcies sad i~~itir\t:;ves. 

-, 1 f:+;-.to .-,. j1;{ {;,<j; :.. ?I. ..-. -I... .- LC*-. ,> , .,.bs . ..::?I%: <i..>c::il :;~.:pp~ri ;.;?I, ;1:t:-.~:<1j1l:>t:~~~.i~,/~ ~ ~ ~ : j ~ ~ ~ < < ~ ~ ,  ( I~ -~( :T%L ~ ~ < j ~ : & > ~ v ~  . . . . . . -  ->,;, ) y,j, t;()[-],A; . . .  ii\->>:.j;\.i[c:.<; ' :,>I~. {~;,i,.;;],I!.j> :j;j.sj<:; j:;.:s:.:<j:!;i:'; .? !-,<>p<:];:~-,.>~~$~ <tj-c.~j-j>. :,;f !..! ${: . !~~] i . ] j~ :  
\. 

,;.$( ;;.\j<; ,,.ciTi! 2L?;.>;> ;) :;t,.< : ,.., ,:-,< L ), r ,<-><. ;!  . . . . . A  <.%f :.. .,.,%;,<$r!.,:.,<.:.><.., ... li* .. :..:.:.- .?.,.:<.A*. .- .~: i+:7: i ; ' ic :,. ;c.j,&? :;:l-.,>Z;.! $;).;,<;$)<:,:;:; itj)i.j !<::),:.;:.!:3: 
<., 

irk<,<- . . - ~. 
,c ~ \ ~ ! j ~ ~ r i  ii!i. a c f i r ~ ~ ~ s i v i :  i.ti.\;elopmcj-ii ::l;\d c:on:mt.ri:jni izitlior: poti.jit::j; ncn. 

A L .2 t:' 
, , ttierapeutrc tin~gs. an a~traetjvc: 1l.S. ni:irkety:.lace that i s  the x<iorld's Iargcst, a114 ,=i, iveiI- 

established gnT,~t.rnrnt;;.tz,t reg:jlatory rregimu. h r  approving the ~narket enuy cjfrseiv 
pllam~aceuticais. 

The ptlarnaacea~ticaIs indasstry is cognsiderab%y globai is1 sevpe srad scale. 
- 'X'fle ifiduslr;,,'i; top ten c0rnpanit.s acsourrt for about 46 percttni of global sales. Five cf 

these colxpariies are headqr.iartered in the \!niteci Stales. AI:! of the top 'ten indic:lte 



. . . - . . . . nroGiicijun cl~ajns lor r::si:tisc.h, Je~eioprnen:,, nli.nuf;~c{.uri~~g, in:irkctink?,, - .  a.t-i:l i;aies tv{&ly 
arr:,nj;d r-t?::: ggjobe. 

- - -  'rhr: rc:-:t of %];e jlicfusli:',: is ci.jl~-paqc:.d o I ' ~  j;j.rgil: J3 i l n l I ?e r  o.f itc)n>p3nies 5.vjih v,'t.,:;J:{> .t*- t J i  c \ + . n , i ,  .,sL:t.,<. ,.; i 
. . .  

m;xt:s. r??:\lhel gcogs;iphy. a::d produc~iori :$c':~v~ tj~:,s. 
1 '-j'k,:-. jr>,.j; is+ -.. 

, ,. , . 5 ;srgi:sl afici most s~-;cc~ssfirl c<>rl2par:li::..s perceii.6 1-he ~riarkc:,~ j;i>r :heir. 
p:.-odr;ctr; to exist k i e ~ ~ i i d  the ~hiircs on .$vtlich :hi_.:i art. heaijquarteri:d. .I'& i.9dasj-ry '3 

. . 
srl-ialIer con;panic:s 2i.v appear cognjzaat {if glolsai oppor-turrrt:e~ fbr product salt:.: a:lr3 

. . 
sc>:rr.c:ir:g of prvductlon ;:.cli . v' - . 4 ;  : I j c. .... :: . 

%b7hile it  isas heen ;B pastic~llarly ssaccessfuf secttsr of the 1.7.S. ccoalonay for srja,re time, the 
pZa:srfrl:\c~11B'ica!s itadrasts-3, is a n~odest  empioyur sfornrsfick~lly. '1.1-iil. ir;dir.;?:.\. dil-ec:;y 

- .  ~ . -1 C' c l~lp{o~:s  abo!.,i: 2'>4,{>$0 ws.,rk<:rs i,hi: i.jnili;.ij ,,tut~i-:. 
'f'?. ,., ' . --. , IjL. jnc&p$p"$ o,+erall efilgioyment c;ruwiir in [lie 1j.S. jlns at:eratr.--d ,:,- *i.)i>tit :!.. '- 2.3 p. T X I C C I I ~  

. * nnrrlj.a[].:,r over tht? ii.s! Jr;lf: i ' c ? 3 7 ~ ,  ..qb()il! 2'7 peri.cni ;,jf .{jltl~;i:: $ ~ c I I . ~ < : ~ s  I \ ~ C  c.ilgaget] irl 
.$,.,,. f:;- 

. . .  
,<, .,.! i,;;i!:.. firr?fc;:;s$.<~:.l:il.\ 9;. t?:cl~:-ii;:.&:l ,?<;li:3,f.:t.?s. 
,- . , - 
; - : :  : ;~\~j .c i ;  <ji'! j;:>i ;icc(junr, ~iov,y-i7i.r.. fi,: s!~..r\:ic:;s pro: idcd i3? cfinic;lc: . ,  . . . , 

ri.;; .; ,::, .- . .  . 
..,,.,lrci.i oi.g;irlj:(:iirv~1.; GI- 1';::: : . ~ < ~ ~ ~ ~ : z . ~ i i . >  ~ ~ ~ ~ k - . p r ~ - : f ~ ~  r<&f:l ; , ~ ~ o ; ~ o . ~ - ~  2.. , ~ : J ~ ~ ~ ~ { . ~ ~ > > ;  "d,~c:ii-;;.:l':g> 

. . 
t.:,ilt.ii-?i>r;irion \.;ir$l r ,~~rr : - r~a: :cut~<: i~.~ :.o;npa~ii;~ I'ilesc ;ir.c i:-r~j,ortar;t .. . . ;:.ni.Iliar-t- i :~ ,~-~l ' :70~~~: : ' i~ t~  

ihc p~:irii3rii~c!l~i~:i1s inrli ,<. -:!-i<,;> $!;& ..'.. ,?.-.,,i. ,,l~.!,..:~<.~f.~<>t~~. . c>,c]c., )>?.it i]:cjr : > { . i : ~ ; ~ ~ - > ~ : ~  a~t: :;c,l , .. 
. ,  . 

i r . ~ i r ~ e ~ \ , t , > (  c:::. 
r t ,  - ..A. : .,C.LI\stl-~aIIy 

Public data, ctjrrc~xally ksa nSlaErle a,g phaa.r~x:are~aaic;BI kx~du\tryp job?. fl.adm g ~ 6  e r ~ % n ~ e i ~ ~ t  and 
indnrtry \ O U ~ C ~ S ,  do 8306 enable a courhe pictmrr. of the t'nited States current 
employrsasnt sta:ire relative to the glabal industry a s  of the relcvaa~b sa~plsjyrncplt grow ikn 
Iressd~. 

F~xrther  roansolidation of the i~sdas4t-y glohaily, through mergers : s s d  acquisitions, i s  
Oike1y ~ S I  the years abc;zd. X:lzcior.s uilderiying this expecteci trend inciude: -. - E he industry's ecor~omic fi'\rndamer;tais, particularly the high cost and risk of'rcscarch arad 

p ~ o d i ~ c t  developm.eist, .tviT1 selendessiy push rnatzagen~ent to search fix reorga.ni~n'~tic!n 
opporr~mitics, asset co~l.figu~atjiir;s, ar:d ii~vest;ncnt poriiiilios rvith the prcjrriisc of 
jl~~provsd efficiencies aild econornii:~ C P ~  xa [e  and scope, 

- Also, the irxreasingiy global n:.if~.~re of the iife scicrrces research enterpbse wiil ~rcrvide 
, - 

1:un:erous opport~mit-les tor ccimpnr:ies to incorporstc creatii;e ncnF ele~~;eilts inlo their 
;,..3pabilhics. 

M'ith coatflnlsed sciaaztifir strength and sufficieas inkc~ltivc for industry to take OD and 
inyest in the difGctaHt m t 8  expensive task a ~ f  new pharnaaceutiraY development, ahe Ua3igcsd 
States (~hipefd retain its r-(;.He as avorid leader in pharmacrutical inacpvation. T'htw ..:ir.:., 
hr,y,\~\'~ls, -;cjrne cltt~ilt.~zgc., ixid ii:si~t.\ rioiv arisir;g thnl mu.;$ 'tw rlr ~ ~ C ~ I Q I C .  

l?zji:ii.lrr:er~t crf cornn?crce 
' J ' e ~ ; ~ l ~ ; c , i j c j ; ~ ~  .. . ~ ~ J i l l ~ f i j s [ r ; : i ~ ~ > ~ : ~  {.)ffjc,r <:>f - r e ~ h j > ~ > j < - > g ; ;  ?<>!j<:v 



The '$.inited States has histcaric:slly been a leader in higher education atad training, hut 
ofher countries a re  beginnirag Qo provide t o ~ n p l ~ ~ . a b % e  BCCCSS to and qu:ality of educatiozm. 
Y. isor  exampjet in 2001. 30.4 percent of rhe 24 year-<>id population in '1niw:iri ti;ri.t bachelor's 
dccrccs, ., 26.8 pexent in Sou1t-I K.irrea, as compart:ri to about 33.X perceixt in the United States. 

Be~th @hips3 ;13id I ~ ~ d i a ,  with their large popaalatic~rrs, have realized dramatie increases in 
the laurnhers o f  students enterirag secoxsdary educatiora, especiaily in sciexlse aaxl 
eagineering. 'I'hese incre:ases have ;~llsmed thcrra tea compete for tasks I~istorically the 
p u ~ ~ i e w  of 68eveb.~pecl nations SISCIX 3s tasks in productlo~t, R&D, and services* 

. , I 

--- '#hie Il'hillri ar:ci Irlcfia 1-la;;:: lo;-\, overali cilrojlifier:ts 2.. a perccnlagc of lacir puy)~Ar;.iio~;:;: 
[j7:c;l. ;iT<;; c j<js ;nLT tli:: f::2!2 \)(].?jl t ] ) ~  i.r(l;i.y(.j F.,:l{;::, i:j ;<.;;-icj; < j f  iL:>$;;,.)j?.lt(.: r>i;*-r\!>-...- ,.:,, ., s;:. : ..-r !> <.:t.<;rc::>; ~ A , Q  

/_. 

, . , .. , ., 
,L.;iltii,I.j "., ,.,; ,.,,,. t.:y',-. . ..,: ; i: 'L;i  .... ,z .i -: , : , , l j  ...\.>L,t,:.~.. .,,:.. . :,:u~~..l~.:: .... ? ; , . , i t  ...,,- :.,...> ;:! . .,.< l , v . . ; . , u . . ~  :~~.~.**..:..z i : ; t " . ,<>&d~ i~ ,:.'klir~:, ,i!b:.i . i s : . ! i i > ,  : , . , s .  

..- :;.;:; ;-.ti & L A  ,:.:,:IT .\,., ~ 2 ~ ~ ~ ~ ~ 1  ';Cricfi~c: :;j:,; z "c.-.r- .. Lk::.jL 'W ,.&, <.;.:.j):; ..... ~it.;p.;-t:t:>; iri ycl:,l:j I.. .- ,. 
' <  - <> <, ,-- .? .> 

-- 111 20{)!)., (:'];inc.. au.ar-&A ???,OC!(, scieficc 3113 i:ngiccen;\s ixgree-: ci.):-~~pared ti:$ . ; Y ~ ~ > ~ ? L . A  

for i.Jalit.ed Slates, ;~;llil:: esl:.n\atzs f < ~ -  lrsdia r:,i:ige from :?92,:30<3 ( 1  997) to abisui. 
63(>,000 (2091 ). 

llcspite the ~ r a o % e m e ~ t  l o  improve scce3ndwy edwrcatios~ systcmq iis8 science arid 
engineering to i ~ ~ t e r ~ t a t i o ~ a ' t  stsnrtsrds, both Iradia arid Vhirsa lleed ts st;as.saaz>aasi so~ef'al 
rh:sllesagcs, 



WitEn the prorrsisr of improved ccontbrzaie r.igaa;is-oxanaeaxls iw Sheir %,ox1;3e countries, for-eigm, 
aati~alalc; cduc:sied itsid employed i s ?  $be linited States %re BOD. 3ttr.actc;'d to  r e t u t . ~ ~ B ~ t t x  - ?> 
hraptac: ias(e;g<d of ~ . ~ g t i 3 ; 3  j i # i ~ z c r  g " ~ g . ~ .  ?, .. 

, .  . . .  < . . 
(- i->l~;s ;:< sl;akil:j;, c>$c;i[ cjiijrts ~ . : ~ - ~ ; ~ ~ ~  :?;y{; [..~,>~..<:~j.:j.c.,Lj~.c:~,l <.,:{-:j~.;c:?~,; :;a,.:~~:~~ti.:;i.~ ;j.;icj ~~~~;:.j:;;t,::;.,. 

' .  , . 
;.;\, ,+>,.,.<>$.{,; <>j; {,Jf St'jrj- c . . l ~ , ;  *,: , , - ,  

; . '  
*.* . , ,\. \?, ~.,~:.~:~~t::,s$::;\ :lj:<.; (.!, >; :;::i;: f:::;.<s {-.;:.iI?<::;6: yr:?<ji.&j!<::; :;.p::- 

. . .  . . .  . . <;e?.rl;firl.?, tr;v <',ccirrie. )r7:hilc Nf,I; ija!l: ind.ii.;j..c<:ij ain:o;;i: 45 gi:~i:~i~c. fii-.I.j,S. i c i c i l ce  ar>:i 
. . < i e!-:,2i:-ler;1-inc; L f o i ~ ( ! l . ~ j  Lji-.gl-ge : . c c ; ~ > ~ c J ~ ~ s  fj 'on? C'jl)lsli fi:DC>yft.d tij3: ti.ir.-j: ti;iij 13j:12i3:y !<> 

b, ..., . . . -. 
j j i  ~ ~ - 1 ~  t-ji-lllL:Lj :-;f,;llt:.\s (]'2?{5..2()()(j), :j. Ljj{j-b-e!.i: ~>-;;~;t:\; %.;,()<:I: ) j-~:~j<.:j;'[~;~{ iilixt. i! 1 pL:r<:<:;r>l- jl:\<j 

. . .  - - 
p{311~ LC) pc j ; ~ ~ i ~ l ~  \,vit:-\j~l 3  cay^, .i(' :-virc;~j~; I-;a.f yiitris [i.: hri~n.;: $1.:iijrin 5--1i> ye~~j-s: ;~nd - ; " A'. < 

,., 2:; pcri.en! plarls I.ic>:lte ;iner li'? years. 
.- . 

--- he '-r'ai\.;.nr:ese government h;ls es~jrrrs!ed t1:a.t 'I'aiwan xvi1.l i:eeii an aJdiijcjn;jI I O,iSi>(S 
i:x>gini.er.s ii'.ih;. cointry is to reaiiii? iits goal of becoming :.i Iargcr. center f ~ r  tic><: ciesig;) and 

:- . 
engineering of si1phisticr~1-ed products like sen~iciinduchsrs. I hit goverrirnenl is also 
offering i r : ce r~ t i i~~~  such as  tax ~ ~ T Z & S  and cJirece sub:;jdirs to rccrrlil n~ulrincrtictnsl 
coirlpaaies I.(> set up R&D opt-:r;itii>ns in 'i'ai~vti~:. 

- 'I'lie I'iiiiippint:~ has a relatively sn?;ili base of t l '  ivorkers, ; I J : ~  its goverr?mel:t j:; 
a;ter;\ptirrg ~.iz creaie a Iocal iittst. of1-I' ~ 0 ~ 1 . ;  by stinzula.ling the dei;efopment of  dornes?.ic 
]'-I" companies. 

- The lrjst) govenl~~?~ernf is also taking steps to ens:rrt: a. s t~ady  supply of IT workers. Ireland 
is a key IT of-?shoring di:stir:ation arid is the largest e:igorili.r of soiis~arc Sa the w;trld ' .  
outside of :he 1jniiei-i Slates. Gn~ernlrient glans ilzciudz sitppo~t far in-con~p~iny Irainmg, 
inter-,discipliriary It.ar1+r;;~1; at r.i~\ji/ersitisl-;, recr:jjinlent ctf lx;crI?li:i-i and disadvantaged 

1 ' g ; - o ~ p x  k: l l i ]  f2j.\:oral>{e ;mn:igrr:.;jil>l policit::< lo i:.i.lract I-\?rrl.!s>,,~: C)  siudei~is. 



'l']lis ~ t ~ l i i y  re:;pfinJs r s  3egisl;i:-ii:e ia1;guage in tl:e C:onsolidatelt Appropriations Act .:!f 
,, ,- ;t10,-! (:".I. .. I (18..lr)9) tttai- rcy ~ i r e d  the l'ci:l:m>ology iltilminii:trati:. ti> coi~duct an ";is:;e:;snser~i 

the ~.str:nl arid ii-nplications iif ivor'rtfor.::e   lob;; in k~:ox,vledge-I~ased ini3ust~ii:s .i-:!lc;h 
. . 

.-;, \ i + A  i. . .,.. 

. ,\. ,c.jeni:es, rnlo;rnt?tii.,r: lec!h;iolory; scr:~ic~~~rxdoclors.-s is id fill3it~i:lj. S~T.V~.CCS."  i k? 
, ... -- " .  . 

innziiagc alr;ii ifirec;ied tilA L:s<:~~>sc~. IcI I~  Y.~,',' .'CC>C,~IS <>i: i ;.>.  ITT TI.^^ ~ ~ I S I T I ~ : S S  ~t~;it.e$?i~:!; ~ 1 d  . . 
p;a<:lic.es,, 3s v;el] ai; li;3;: edui;siian arid tr.:i~ning prc!g,rar-rls in cnuratr.ies such .!i?p:l~!, C:hin;l, . . ~, 
;)!XI li-:{j.l<3 

1 .  '1'l:t. 3naiysls e*.ai>lincs the ef:fL:ct oi.'norl%fcfrce giob3!j:i,aijorr iil key 1.j.N. iax&.isiriei:, 
espmiaIiy IIWNZ industries d13t C~llil.ibili8: :I(? i) I:!gIt 11a$ioi1:31 standard of ljvinp. i~;dusI;ric.s 
incll.l{:Xed iis this sindy art: inf<?r~xaiion i;cchnology (IT) services 3rd sof$.i.ware, serrli.cond~i:t-rir.s- 
and pharmaceuticals. I t  ibcuse:; on tv,@ aspects of these ilzd~rstrres: the extent anif 
ilnplications of workforce globa'iizaiiiji~, m d  related 1I.S. business straiegles crnd .pmcticirs. 
'T'hi. review afso inc!ud~:.:s :~II  assessmerlr of S ~ C O I : ~ ~ I ~  educati0~3 and training pri?gr;?.rz>s in 
(:'l;ina and India, i~itls brief c,vervje>;i;s of tlxe scieritiiic and !ecF~r\jc;al vi,or:Erf'iir~es in Chinn, 

.. - 
JnGta, Jirrssia, Taiwan, ihc E'hilippinrtsl a113 lir~i3ild. 

''l'jlis study exarriines wofitfc~rce dobaiization ir; th.r2e key 1.J.S. industries m d  rcta.ted 
.,.. . 

hijsjfi,:;, strategies of 1~i.S. 3rliJ Lorergn t-on~p:?llies \?iithin these i;\duslries. It e>;pIori:s the 
. , 

c!rdl ji'l;DeS t:,lld c3ppc>fi-~j~jj;j:2;: { j.5,;. <;:>l.i-lp;lj?i<;:: fLiLt; it$, ~t:;y-~:j~:~<~ gi<!b:i{ j.l:;j.ykc$,. ;:p::j cjlj.:,)~:rs 
I2 c. 

; , i  :,i .,.:,:;a:.ii;i:rs I-!-;, r:.;ds::?:?.: g,,..;9!y cll.r32aanii":< rn;':.)? <.hcti ;-::; :;fcj.i'c?i.< 
, , . . ,. . " ,  

:.iI.icj tI:>i21xliliL::; cjl;.ijic;lqc:, v k j : ; ~ > i j  tj.!c ;;9!;~ s - , ?  i,';c:y;.c t C b  Lt{lt2r;kd;j-,5:c; ; ~ : j ~ ~ l { ~ ~ ~ ~ i ; ; ,  i r i  .;l-jl.ilii:,clp ... . \J . ,! , i!.i.:.; 
i , .  {-i?'i?i'llSc~ 21' hj.ce:i iln\!ilig \,voi.iicr. L cicr[?~ji~:~~i(>:~ a t t d  r.elit-ti:c.i. ku!:jnitss str.uiegles 

arid practices of 1.j.S. cornpar~jes as they rel;jre to their glrihal expansion. 

lndusfries and l?trsini:sses have been at  ?he fc~rcl'r-on{ of ecorsrrmic g1obaliz;i;iots. 
.- 7 

throtigi;i r:rcjss-bsrder trade of goods 2nd senices. I he rise in the develo;x31ent sl!f ihe global. 
n~:lrkeiplacc has bee:> fws1~'c.l parlly 135,: :eductior~s in cornmiinic;zlii?as costs, large-scale 
dt.ployn:erits of infol:n-iation teciuiology infrastructure, 2nd tbc tlevt:lopn>er;t of 'i.j~~siness 



. . i r ; G a ~ t . r l . ~ c ~ \ r ~  rc devel<jl-,ing iiatio~>s - - -  alIcr\?<ij;s hrrsii-ier;:;~:~ ~ i ?  tap into sc:s:lrces of capital, jabor-, 
2nd ir?Grisrr-;.~c!~tr(r. ai..yoss Ihc M'o~;I:~. 

. . 4,s zon;rtarlii:s 2?!obaij~L: rlszii. buiini:..s i:r~er.z:ioiis. ho\.vevcl..: ecf'~cf.s 0:) :?cork 2l~c.i 
,. . 'f I '  . . .  . 

x , ~ ~ ~ ~ ; , , : . - . : - ~  < ,  ;..,:.j,., , ; :, l - , , ,  > v .  :xct;t:;\{, ~ ~ j ~ ~ j ; ~  ;.l~.~+,:~,t{j<>~: <:);I < ~ ~ ~ ~ ~ ~ : < ; ; . i ; ~ . ~ , , ,  <;b;>~<:~:>.j~~v~ j.j> j.1' ~ > ~ ~ : ~ ; ~ ~ > ; j ~ j . < . j ; : ~ ~  has 
L 

; ;  7 )  ;i.. - ilt:il--.::,[ -- ,,. ,!) ;j,ri(.j. ~ ~ ~ f l c - [ ~ ~ ~ ~ ? ~ )  cfj:c:G$s tj2$:; ;SY:>~. ,..: k i, X-. ,.-..- i - ; . , . . . $ . : + ~ ( (  
L? 

i !c . . . :  :& , . :2>~ ! , .  c ? 

. . ,8' 

i,:;, ~ ; ~ i j - ; ~ ~ ~ . ~ ~ ~ ~ - ~ ~ ; ~ ~ ~ ~ ~ ;  LlriL{ ~i~li~:~~-~.,,:2:~j.: , ; j-; ,  <lii<.,L;?:r!:.; rcx,,~,j-\:<; ;ir~:;jk~y;~j &;(: 13c::j:,ijsf: ~1;;s 35 
. " . - 

! ~ , ~ : ~ ~ ~ y l c s  :; j+,y~~j~.j~<) <:<!jl>,::!;:;.i.;?:; ~:.;~.:~(.~: i i i  <;I ~:,:j:;:fh{;:. \,yj{I> j2ti-y)r it). <>jj~::j.~ < ( , J ~ ~ > ~ [ ~ ~ ~ : ~ ~  hi;;j;cy ?,,&s.ic:: 
..> 

, . .  c , . > r ,  

;<<lr;:: f>l;vy : > j ; ; ; {  ~ ~ : . > ~ : j .  !. :nl!.g<.i >>T:iv<s :.:.! <:ji$-j-<;?: j ( . j ~ ; ; t ~ ~ { . > : ~ ~ . ,  . i . : ~ ~ ~ > i t ~ ~ j ~ ~ g  !./.:<, ~ ~ j ~ j ~ ~ ~ ~ , ; i : i ]  ~;fr<:r;gt]l 
.,\ . , : . , "(. 

,:snd higl:-:;:i];:tr?; i.mpioi,:r:cni. J..ayo:::; ;fi li~tl: t.rfil:i.J S:slc:s. cspcci~ii;; ~n .i i scctiir, k:i\",:; 
7. v 

orrjy exa<:t.yl-);itet: this col:cern. i he n3arcau ut' I;ab:?r Statislics has esti~nt~ted (hat oxjy about 
.Y ~ C S . C C I . ~ ~  of ~i.nl.kes s~ tpa r~ t i~ i i s  in illc i-;:st q ~ a r t t . ~  of 7i:i'i3 in the i.lni:ed Sttites \,L'L:x~" cjtic t i) 

crflsl>.i>ri rig. 
. .. 

.~ . 

il'orkforcc g,lijSaiiz:ltion inlo t$c I.lr:i(.ed States - Bnso~rrcbng - also cccnri;. 13rociuctic>n. 
.-cL:2 , , , . ta~c.f~ -, - . -, a.t:d devclopnrtrnt, arid Rusir;css servii:i-:s are some of the key activities insourced ii:to 
thc I.lri3ted Sta;es. Solxe see insstircing as  a vital plj.r""1of the globalizatior: of ir~tiuslrjzs and 
f?. A - . . ,- . 
1~~ \vc,rkfbrce ill the I..ini~cd Staies as contrasting with {Afshoring. In 2ii0.3, severiii rnlll~c?ri 

jJ.S, t;i.i?.&ers wexe empinycd by 1.J.S. subsidiaries cjf &reign c:r?nlpa~ics and apprc?xinsatt.l.,!x-af.eiy 
d>out 34 perc.enr of lllese jsbs were in the nranuFiicrurirtg sector. These subsidiaries also spent 
ajrnsst$30 biljii-,n in R&i:> activities in the Plnited States. Given the dynamicjsrn of tfiese 
g!ie~-iijrne~;a, qil;rniifySng the exterrt o l  \~c?rkfc:!rcc glob;.ilizaticrn mrlsl be on-goilzg. 

. . .  hi;,, j,;~ii.;dpc.tt.ax~~~gj i i i ~ u ~ : ~ r i r : s  ;i3;ij { , .  ;r: \ :  ; i * : i r , L i y  > .  . . ,I<.,>..., .,,,..,<,,.,.,,: ,.,.; :3jy fi-i<>:;.:: <;i-);ir;3<:{.<;yj;:c<;. cy ;;.:; t:;;-j.jj;!L!,:;,t;; ;.>:-: . . 
crcrtlifig u;ajlie-.sdc]ed fron; nt.:w ideas co;;lc:~.ptx, 3.: d:$-lr;ct fror11 n:aier!ai iYipu;s an3 

, . 
i tern an cling , A  ~i lvs~ca i  - i ~ i h ~ : ~ . ,  For ex;zrirpi:.? the ~nroiS~rcts of the soitware indnstry are a:.^l~crz~g !f31: 

mcrsr conceptual anii ii;tal?gii-;le of all new products. 7'c?drty, k1io~1eiige-based conlpanies 
engage ial areas fror-n software developmi:~>r, pis31in;?ci:;~ti~%;I~~ f'ina.nci:jl. services, eagirlecrlng 
ser;::!ices, bjol::ctlrroiogy. and sernicsr~duutors, :.irniing izthers. 



, . 
kfit,is,~~l.vrr5 fj23f ~ j i ~ r  the pas; I~alf-centirrv. , .. the increase ~n ti-lc :';2lili: i j l r a :~  n~;iftl'riiil~ his  zu:counted 

. ,. , . 
k,r only 21 fr3cticln of ~ 1 ; ~  :,veraI$ p~:ij\iii.). 01 1.1.2; 2 ~ 0 ~ s  <j<jynegic F ~ T { . ~ ~ \ L C : .  j 't32 ~f t]lat 

. .. ... 

glo:~iri? x~f]t2c~~:; E).~? emi?c:crj;aeril of' i(.ieiis p:oij~icts ar:d ser.\:iccs ii.12: r;c>nsumers ~ .a lu i . ?  oi-':.::r\ . . .  
,T 1 > <, ,,,i,j:,.r;ttcd k>y xi:\?,; jr\sigpJ;is irlta I.:c?iv to r.rarra::ge p n ~ s ~ c a l  r~j;:iieui:ils 10 \?elter serve iiuman 
ne+-:_:ds. 7'j:is shlfl in eln~]13si..; f.i,n: pj-iysical n-iriteriaii.: to jdr8.s :.is il;c core ;?f't:a.Itii: r;rz;irion 

ai.c.:.{i,:-~it..~ u i, <,. C .  jrr r- ci,,..~t. %i,. dl-:cadt.s iind is at rhi: c<>re of a i<~io\i::ledgi.-"i>:isci1 in{2tlsiry. 

. . 
'I'his shift is als:? :i?fl;?i:led by wisat x~orki:rs do on the job, \vit!-t a cirov;.ir;g L, psopostic:n 

r!te Lj.S. \\:r,i-kfilrce c~,eaijng value ~-hro;lgh inielle:::,u;~l ei.l&a\~rs, :ather tl\ari predol~~ifiati:~y 
tixotrpk~ - nl;inua!'!:al-,ar. 31: 190iil o~:l:; (iile 0111 of ei7ery ten wor.hers ivas in a professionai, 

, .  . teci-.nlcai, 0; ;n;ifia,gerj:ij oicl.;p:jt.iti~-: - - -  ijcil.ijparjofis rnfisi. a;;.;ctciated i\:i.il: krio;c.lt.dc)e ,... ::<;ork. i3\; 
, , 1971:;. 1bt. propoi-~ion fliid Liotlh~t:c~, ;2;2ij ioday ;bct;e t ; :p~s oi'i:,ib;, :iccou;Ll ih; :':ic.::-:.l\; . -.iL OJ;?.?~.', ~ 2 1  .: J . . .  . . . . 

(11 \,~;o&:f~>rc~. I>;.le :o ;llc .+ ( . > ~ ~ , \ t . i ~ ; ~ ~  <- T Q . , ~  of &n<:wii.dge 3114 ~nto;rr~arii:r> 113 ~i:j.~~:::;ii.jng 
> ' , . , , f2con:,!mic !;l-c?i\;$h, ~<~<jwl~d~::-b;l:;i:a~.i j:-iijusl:ii;s i c ) u i r . i i , ~ ~ 1 ~  t-o II:;;>~ICR. x\a?-ionL; :;t:indarcts :?:' 

. . . . . . 
) { . ; : [ j q ; ,  I i 2  L:$.j$jiiic)l>, ij.>{:ii. l-:s<: ;:.j..c<.;jj;i::lio:> Lil><j :<:.2\;;><#\v~:~~sy .-., 7:j FL,;iyr.&;;;r<. <-, ' ~ : i : ~ y ~ ~ c : , f  h Fl-iiij<:i.;&?.j:;. :<> 

.. . > .  

{3i:j~l(;j ~ ; , < ~ ~ x t ~  ~ - i L ~ l ~ ~ k i ~ < >  x.ieL:d>, ~ ; i ~ ~ ~ s ~ , ~ ~ . ~ - : . ;  i.i. $lir2,<: < : ; ~ > ~ > ~ ~ ~ ~ i ~ ~ ~ t ~ . < > j ~ ;  [<! : i~ i r> r~> . \~~13~5  l,ji:f: < ~ c i ; ~ j , j l . >  <>i-.jjfk. 

, 
j(!3:;.~yi)i.dg;:.:-,ti;11~;<~~~f in:!tl:;rric:s c,;;hsr;ic:: & c  1; z.,.. i7,: ...,, t l ~ ~ .  ..,-, . ~ { i . ~ r - . ~ l ~ . , . , ~  , ...- .,-, .:,, .e-r  .L;i.i :lki{i <>:'.'I. ! >I:. .,. :.I' 

I' . . , ., .<. .. . . 
; 1 ,:lt:se lrldust.i.ie-: ~r :~:;:is~:;;,cn:lt ..., ljor!ions <>f tfi;:ir u;i,rI;,torces i rk  j><\t>-.rij;i?!iie i;:i>s, 

. ,. . . jyi  bi:i.ilih ,vijrkers . .;: r ~ ~ i  -..-t-.: t., rv., ' 2 L ; i j i ! l , . : :  ..,.. -. ..:.i- ; ~ ~ j . ; j ~ y ~ , ~ ,  i:l-;,j ~~:~:osf(>::;31 jrj;~jr;2-j3;~~111 ;.c.j L;r.<;jj-<: c-~ ;~>j - ;y~rx-~~c  

7,~~:iue TI-oall knowiedgrt. Irl I!-;.<: ~~l:arrz.l~<:~:~~lici~i and 111edictr1 nrattll';ic:\ir;i1g ir~do.str?;:, aln.x)st 
Iiali' of' workers pzrfhrrrl these Lypes oi'jcrbs. The ::onlplrter system.: desigrr and r{:iated scrvic:e.; 
indu:;i.ry is e-qen 3nc:fre kni-,w!e~!::e-irlie~sivc. (17 wit11 more i1r:irl 80 pzrcent crf wi:~rkers perfbrrning 
[his ty pi: (if w{:x k. 

!$ 

.~ . 1oda.y; 1-;.rc.riowle~ige-base irlcl~~slrdes art. si the h rehf i t  c i f  global business expa~:sion. 
, . I  he^ opesaTe in a tijghly coixpetiriv~: envjronment ch3r;icl-erized by rzpid change ar~d  
girl-dize their producti~n bases lo capture ltdvaistages ix~hzrent. in :ransnstionnl crperal-ions; 
tilese tid-.i.anra.ges inciude ecnncsrnies of scale, new wr:.rr.kets, and access lo Inr~cpvatitsn, among 

.~ \ others. I hey terad is ha.ve flexibiiiry irr their nperatirrls and a c't-rmging, mix sfprodncts to 
reziiil!; incorporate flew tccIx-lologics &zd custornix requirements. 1nnova1iol.r and speed of 
respor:se 1-0 chmgirsg n::irket coinditions are critical success fi~ctors fo: them, and ~.Ixey 2zr.e . .- . . jleavily $epender-if 31: tht: acc;.rr~aulstcd expt:r?ist. of'& i.iori;i-orct: co~-sisirng of ;l.ducated ar;d 
skilled workers. 

For decades, globalj.;r.atjon has takzn  lace in several ways: in the manupdcturing 
. ' 

supply chain, in tht: rrrfive~z~en: of' goods across borcjers through ir~tc:na~-ic,nnl trade. rn tl:e 
~rlsvemcnt of capital, a.i:d ir: the flow c?.f'techn~logy and ir;iellectrral property. ?'i~.ro>.igtl t ime 
stlrl'ls and exchanges, the U.S. st:indas=l of livirlg has contil-iucb io rise :tided by ir~crctar;ed 
psoducl-i-vjty conzing {-?om tei.hnological advai~ces. 



, '  lii recent yi:xs, ~3 '\:a.g<:t~ af factors h 3 ~ ~  i~lcre;isi;..~f globalization 21 i;jl>o:? ailuwifig 
,., ;rrpG to rna\,:c ~r;ore re.-,,-"j:: G ~ : :  , c i ~ . l ~ > ~ 5  .: . 7  . i7.21i1(1~1121 . bc):d.t;rs. i k;< ~ ~ ; C ~ C ~ C ~ < : :  

. . I .  
.- ia;ide {i~>er.al;z~:.rcj;l anti lccrr::ises g,ici[:)aj ci>j:.urjerce ii: i>i!?er ;iatic)rji: 

.,. , 

- i~li,cstr:-ienis ~>roci~:cr!~.;li nric! a.esear.ch capaj:~ irr--" vlls<:r ~::iijons, 
.- 

. - .  availahiiitv i3f :;:lrpius, low-~;~s i ,  re;;..isniCailj: s&li[ed labor, 
-- r1.e grijv;th czf rnoderri inform;.i~ion. infrastructure and the li.ttern~:i, :md 
... , .  redcsigil of rvitrh: arlu business pmc2ssc.i;. 

..: \<;i[,i(-;J>.{<; ' i~rj.!!:; ; l k i ' , < :  !.:t:<;l; \!y,,:;(-j t<J <j<:F;i:;,;:;:: ;j.!c>;c ji.;. 5 , $ - < : j ; . k . ,  lJ:;j';tii{i.<.;j!5 :;>?; x[>!:.:<: 

~ . i . ? ~ ~ l ; - f ~ ~ . i ; t j \ ; . . : . z s < : ~ . f  :,~:y)~:!s fl~~;ji;~:?;.  
. . 

a f ~ ~ j : - i ~ - ~ ; < ~ ~ j ~ < ; ~ ~ ~ j i ~ j : ; \ > , ~ ~ i ~ : ~ ; ~ ; j < , < j ; ~ j ~ j ~ ~ ; ~ l ~ ~  -. ...................... ~,-.. t > ; * ; > ~ ; : < : ~ ~ j ~ t > G ~ ~ 2 t 2 $ t ; ~ r t , ~ ~ , ~ < ~ ; ~ ~ , , ; ~ ~ J ~ t : < : c ; < f ~  ; ; . ; * \ T < - \ ; - , . , , , ~  ,,.., . , t . '~> . ,  ;\ I~ill<:i1<3i.!. " . . . . > .  
(.)y ;?. ;jj:)cr::!.:.: P~;.Y.-<:: <:i' \>,:<$:-k ~t.::t .~idc < j f  j ~ s  <>\\:;:$ ~:>j.;x.)r:.::: \-:~::.ij\cj;j.~~::.::. < .~ '<~~-~-~~ :~ .~ ;~~ : s  s<;ci... [ j : ~  %.., {.-; 

. . 
Y;>i.2.15 ~ ~ - ~ t ~ - t ~  ;>;;.~~;;.~~L~;yj.~:g-~~q i2,-c;jri,;,f<..:j.c<;. L;;3-!>ifki!,, ~;~i,<.$ <>!)lcL ;t;z;<ltjrc,<:s pj.3 tj.ie2iT ~'c,cri: L ~ , ~ > l - ~ 3 p ~ ~ ~ ~ ; ~ ~ ; ~ ; ~ ~ ~ s  ' >. . .. -.. 

. . 
c ~ : i l ~ j i ~ ~  r;hcii. bn.:lncss p.li.ocesscs [cjr w~rb ;  that c;~,l be pi.:&>rmc.d cjl.rt:;ide fh.,: ci,r:np:jlly - -  sucll 

~ <. 
as s.ccai~ntir;g, h?ims.!-t resources l-iitnagzl>;cr:i, caIi c.ei?tt.rs, c!r :nlorinatioa> tcchixrlogi 
operations -- w l ~ i l ~  pres~r~isig. itl:e c:ri!-x?pany's ciil?-ipcrilix,:e strengths and nl:ixirnlzing ijr~:irici;.d 
ila; $1. - 
a (~>X~~ihi>ri1~g rel2;rs to the outsourcing of a, whoit: piocess, a piect: of a pri>cess. a f~.rnct,icrn, 0: 

8 diseri:;~ piece of work sutside the boundaries of the X.!nited Stales. '-!'he work can he done in 
an offshore Ii>cation either viithin the 1,oundxies czf tile csrnpmy or outside the houndarics of 
11-x cornpimy. 
a Ij~!~ns-g is usi:Cf t~ bci;ci-ibe -work offshored by c..ther catic>ns to the United St:rles. 

( ~ @ c c ~ ~ Y P ; s .  and J%sltl~od[~lt~g=v 

'I'hjs :if.tl:j.y explores the chrilleis:.es ,, fi~~ceci and cr~ponu~".ries realized ir? the sampli: 
, I .  - 

jy,(:{ustrv i;el:tops, 11 t::.kes a k>roa\ler jocjk. 3.; ~:orkf(,ycc. ~ i g j > a i l ; ~ ~ ~ ~ o n  iJ\e recellciy 
..,. ~ . ,  

j ; ; ~ ; ~ ~ ; j ~ , ~ ~ ~ ~ . ~ ]  j , ~ - i c ~ i - ~ , ~ ~ ~ i - i t ~ j ~ ~ ; i ~  ~~l , , i .~ : . ;~ lL j r~ ;~ ; j - i !~  e. ;j.l-t,(:.;, ~~!~-~s.~c~c~~~2 :i: :.,!j;iii;tj ~t :~p~ : ; ,  ' ~ : ' i l Lx  sl:.jt:ji. 
- ,  . . .. -, . , .  ;-. . . . .  . 

~j!-{~j;:;::;:<~:~; [>,;><;;, : : {  :.,~.;j-j.t:< : ~ ; ~ ( . ~ ~ ~ ~ ~ . j ~ ~ ~ ; , ~ >  ij-l <:p.%:)t <.~ i  {-j'i:,; :j+:<ii~:>l,; ,;;;(.j, {i!:., i';,ii,j<,jj.!;:,.: r;:;;i.i;.>.i:,.j .;(-:.,: 
..% 

. ., - ; * , >  
jlic;rza5in:. tt:i.Ldi.r;c\ :ii j. i S .  :;;I-1:'; ~ ~ ~ i j f t : ~  >>L.o:;~.: ~ i ~ p ~ j j \ ; .  ..., 

IXesearch for the s iudy  was conducted over a pcriod of 5iie rnontfis. .I'!.it. study 
fir 2. x<;-. 

. . 
IUIL;::, reflect a.rlaly sis using exlsrlrlg scrurces of infirmatior\ including: i~diisirgi sector 

surveys, arulucrl reports, trnd Securities and Excl-la[-tge C:.?c?mn?ist;iort I(>-K. a11d 29-12 fyliilg~; 
go'ierrimertt dam on e;lzploy~ne:..l?. direct investrnealt, and iracie; and przblished zrtirles arid 
L.. 

repol?.s. A$ditio:lal qiralirative inforrrsation (211 U.S. fxlrms' workh.,rci;...-related practices al?d 
strategies ~ m s  coiiccred through discr.rssions with cornptinies, jvorkshops wit11 ac:idernic al-id 
ii~dlistq ;).'xl?rerls, and attetldance a i  iildusir?; conkrences. 



: - 

'I'hro!.ig>f10~3C the la:st half of the-2iitl) ccr;t-ur.yp inf<?,,mx&io~:. rzchf i~~lc~gy (17') played a 
plvut;\l role in I-rai~sf'iirmii~g the  I.!a~iied States tirtd world eci?lsi:fl?iJ; throl.igll both its . . 
contribu;jor\s as ;?R indiistry arsd i t s  efjes;~ or\ pn,t.jtrclivity afiil irlnovatioll i:? vjrtijaily aji . , 
ir~ctastries. Inii;rrn~rti:xi tect>~:kulogy kss :-~eerr t\ n;;?jjii source of U.S. ir:e:ilth i;rer:,tion aju.1 has 
contkbuled substantially to gro\vtl~ in e,nplcryment, C;IlP? 3rd 1:~k:or produ::thiily. 

Ilrspite the sloiver rate of gao~vjh in r I ~ c  past rlxree years, tixi: 1.i.S. 1'1' sen7ict:s anil 
sofi.\i.are inciusrry ctnri:nily accollnts i-br about 3 percent of 1.1,s. GDE? i ~ n  3002, tijiai 
cmptog;n:el~ in the 1'1 services and software jridustry stood ;3c a p p r o x i i ~ ~ a t e  I .$ ~nilijon. with . . 
ll-iore l]l;in ]::-,]f (approwima;eli;;y 93S,C!C!O~ emp1civt.d in grokssiilt~al I T  occ~..ipa:ior~s. 

'Titis report does aiit c..ddress Iht: irnpaci of offslloring of iilf~irrn;~I.ic;\n lechn:>logy 
en;~hled ser.;7ici:s {X'I'ES), such as aoco:rnlir.:g, call crcters, -tr:~r~scriprion se~~,rices, eft. Nor c?oes 
this study assess che ikll scope cf the irnpact of ofishurlrig on ali the ~3rc)fcssjonal IT 
occupations. 



. ., v. .. 
!\ lia~-\df';~l of facj,cjrs i\ii;:r~ fp~.irn>r~ ej?:.it?Jer:; z>;pand<:d <:~fiba~i;i.ali~~> i-. i,i'work ~.b,: 11 

s\y.y;ct;:; sc>i:{?\,v;irz :<c<[(>)-: 
.- , . . , a 

- - -  1 r.;ide liberti;Iiz$-;ofi y:ohi.:i :.;on::.rle:cc: i,l;~rin$: - &c p;isl iv,;o &:c::lde:;., giot.:il .ii.:$d:: ha:; 
. . . .,~. 

eicpai;dcd c:lramr:i;tc:iliy 111 -v(.~l~;rne, scoj>t., nnci the nui2.1b~:j. of'p;rrticipatir:g n:irjtl:.-is. IT;& 
. . . .  . . - - .  

]:al; br:ell hsicri:ij Inarkzi-;>pi.fii~lg ; > ~ ~ t \ ; i ~ ; \ . ~ s  silch as tni: '5j5;orl<i 'X'iaije Orgl?r:iznl-iorl, 
~egional agreements (s:.tch :is NttF?'A a.niJ t j~e ]!,tjrojjesn \ . j n i~n) ,  3rld bj.l&ral :tgrt:.:kr:le;;?.:s: 
;is ivzll a.5 by C ~ ~ B T ~ B ~ S  t o  ;l{.?~~-testi~ Ititis ri:gulating ir;.idc. I>articiptition ir: global ci.mmerc<: 

.,. , . -. -. h3s often required cis~rniries to ctrangi. ~ X ~ V S  airect~;i~a - doir~esilc markel. access, l:.~~:jtis - ,. . . . . .  
~ Q [ I - Q ; J ~ ! ~  . ., owni.rshtp \jr;ciirJtng privnuz;$t.ron of'st:.;le..a~.~~.$ ej:iernrises i ,  subsidies., c;[.s, 
jysearcI7, nljd ijei.ejoi>-.ment. &:hi [c;yis, ;ia<j ;i host i;if ot1;er fllct~rs. 'ftie.-- kt- iiia::gt"~ \' .--- 111 

. . -. -. . . sci>r.r:s ot f1a;loris atj.ectii:g scores of indusrrles :la-\.(: rippled through tlze g i ~ b a I  ecc>nfins;., 
. . crt.atillg >\eu; m;ii.lict i.jt.rran:ics rL::;;ljt~J:g 121 fij\l: 8]00;L] i i 3 < > ~ ; : < l i ~ l \ i  <;f'cap!lzi, nl;ifii,ii.icl-lir-in<!. 

a] id {cis-iowiedgt. work. 
Iiljr;1styacr:ns.e int,:e;:t,!racns: <:c>untriix:; seu{i!ni;, io ::yc:lt' <;i.irrditions to attracf i~j-io.t;:i] 
,7-  , , . r , c .  :i--..pj :$:-:,.; * 

' ,  . . . . , .  
,,&,,: :lc; *, ....,...., ~ , ! i . ~ : ~ ~ i > ~ ~ ~ ~ >  ~ ~ i ~ i : ~ ~  i>Ll<j:: ~ ~ , t ~ > , < ~ , ~ j ~ j . < . ~ ~ ~ ]  ~ ~ ~ ~ . ; ~ ~ ~ ~ f ~ > ~ l < j ~ i ~ . s  j!! ~ j : , ~ j ~ ~ ~ ~ j ~ j <  $,jl;-: 

. . 1 ' - .  . tj-j$y;ksty~-ii;l:iyf; j ' ~ ; , ~ ~ j i j ' ~ < j  [ A  :;:.l;>;;<jri :~- j , ,~~-i t : r j .~  <:\>!;.>t-j;<:j.r? ( ij;c;]\;<<fj;i;- f . ! : ~ :  ~;~j ; ; j ;~5: ,~<~. ;3~~~. : ,~j  ~3:?,:;,~.2*~;-~>;i . . 
. . . ,. 

~ i , > < . ~ ~ ~ $ c :  ta.. <.,,-.. <,if ~ ~ > ~ ~ ~ ~ j ; l ; ~ ~ j ~ ~ ~ > ~ ~ j ; ; j  !-;;!; ;?<,>~,-3(.j<>i.::>j, j~$c\;{,~~~;.4 CA (jij-ssiL% ~ri{~;i5{,yLl~;~12~~c~ ~j<;\,,c:jcj;~~;yj2j~-l~ .. ?:,:.;:cj.; I;,; 
~Til.13,:i~>t?:..~~:ic>:>~ pi>i,<;<,:r :ij-:d i,.q':iit:r :;y~~txj:~.:, ~- [i-ics*~: j?17.:c:s1t>1t:;i[5; iLL:{jL!l-.is i:t;.;lLi(jc:: 

. . * .  

ci{ui2a.tio;:,, ir.aill;fig. :fi:i./.;(lir;.c dc:i:~;i>g"~~;~'r;' . .- .,.-. ~ri[t:~]c:c.~-~j;;] j~ri.jt.;c;-$,y $;l\e>,,, rc;ci;l>,t;:;; 
. , 

.- 
;-v:.;e2tyc:l , ~ j l < j  ~ j t ; ~ + t ~ ~ ~ J ~ j x ~ ~ y j ~ f , ;  ;i;lc.j :.jii;;.;icc, :lI-]J :-ji.lsii>c:s:s ;~>.~r: l :~:y~:~;~~y~,  

* .  . 
c ~ r f b ~  ~ ~ - ~ ~ . i ~ f .  irnpfir1sili cntiblii~g ~~tfu'rtstruclures jCc2r t'tie digital acre *, .' I?:\:; becri {jl;l ~.;pid 
ifryejaprI>ent clild dcplo;j:tn..fit i3f a.ffc>l-&bic, r~ii~lf?jf:, !\j&-:i.pced yvjce al?d d:j.t:i 

. . 
coi-is:n-nrrr:jcat:.<>~-~:< {;ai-rr:bjliiies. 

.- ,ficail&iiity of slirpl:ls, jolt.-cir.i;i, fgchi-tica)ly skilled labor: t5:hilt: raany dcvelcrpr:- 
cou;itrIes have iargz pools of aa~lai;petri labor, countries ihar have beer1 itspccially . ~ 

successf~~! in attl-acting kilr?:viedge ix?ork --- in pti~-ti.icular India, Ireland, R;.xssia a n 8  surxe 
countries ir\ Eastern E:uroi..,e - - - -  have h:3d a surpltis of'~e11-t:i31rcated, techllicaIIy ir:iined 
wc>r$;ers. In aci:diiior~, these .;vorkcrs have lo.;vi:l- vv.ages tlza1-t those perfc>rmii:g comp:ir&lr: 
iturk in the Urlited Stares, thiiugh the wage cfiffcrcn~ials i;m;c?ng the desiinriti~n nations 
vary sul~stantiiiily. At tke same iinxe, IT workers i.ri desci~rarion nations are ihiell-paid and 
generally enjoy high sia~idards of Iivirlg by their national standards. 

-- Digiijz.atiolz <:sf \vorkfl~~~vs:  The cofliferger-rce of' digital colzspurIlxg and ccjrnnsunbcaf.it,r\s 
systelms served as both art ensbler and driver of b~:sini:ss priicxss reel~gifieering. Long 
).sefbi?l.e offshoring l>ccanze j:rc:ialent, companies recognized rl-ie power of cc~inpciti~-s r c j  

.., . 
i mpfruye ccapai:~ 11:: c:s n.fic! rc:juot.: cost ii\r.c-? ~9,:s the aui.on:atiofi f ci>rpo:de ac-tj::it!es, jVifl3 

, . i .  

j{.lc IIj~<:~jy:; <:;ti.j>y !be,  >,., ,, <>!. ,?{~I,V {(j j:iipitji\; ;r,?ils,;[-);i ;{riL: .. ,:.?l:J>-:.: . :f:?f.:L <.?-{t..>;>:ijjx;. 3ec;,;it>$: :.<2 
. . 

c:t 

. . . , 
.., 

( ,>v.,\: ,... .. <:- .. . . .  
<.,.! ;.,,; &::. Lj.),:, ,<,:jjh;..~: :); ~~[~.,::.::;:.;:i]$~;.\: _ , 1 .. ,.><>:,,.,:%\.rt'jj .??-..  it>^? ..".I .<.........+. :li-;{,.j <:(>(:.ij;jtl>??:;;jj-?;>:>y [ : . : ! , ~ ; - ~ ~ : ~ t j ; . ~ ~ . : . ~ : - - ~ -  % ~ . ~ >  ,. .:, 

. . . * ,  . .  . . . 
cc>lx;<>i;i;;i::; j ; ; ~ y ~ ~ ~ ~ ; ~ ~ p j ~ ~ ~  <~~2<.;LtrL;c:ti~L:Lf ljT);j <j$.yji;;:,c<j ~ ? ~ < > ~ ~ > ; : < ~ : ; ,  ~~{rp . .  ;his  ;ii.[::jix;cd ... . L) . . .  
\t;o!.k p l ~ c e ~ ~ e ' - :  ti? djvf~j.:kd i i j t ~ j  ~yi1~iit:r, L ~ ~ s ~ : ~ c : I ~ ~ .  i;t'g;~raie aCiIvliie~. ()jlce Jjyidcd 

. .. . . .  
ij:to a value ciiamll CJ: ~."~a~;r;i.e ac:ls:lt;cs, A ., , p~.).---, , t  ~.,.sses and their coaapollents colrliS be 
eval:/at.d to de;ermjr:e i.ihere they could be dofie [nust i.fft"cfively xjd  c.ijst-efficiently> arid 
then located globally. 

--- S!;andzrdization r?f so5  ware platficrxs f c ~  corporate i~;?.di?m\;ition systems: 1 rnique, hul it,- 
f~on~-the-groui~d-ujr corporale 17' s:,ister:?s h:ivi: beer-, increasingly supg';anted b;yr the use of 
stmdardi;r,ed sofi3z~a.r~ ~;latii>rms th:rt can be ct.:.ston~izcd for a specific busir~ess. Ttlc Y2i i  
ci~allcrxge acceler,atr:d %&is trend. h4any comj~anies, hced i~iiith sigfiif-icari~ tirr3o and lal?o:. 
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,:, % ,., - cc3st': K ~ ~ C T ~ I :  .:ili.:j fix lh~:  >. iK Ij~:g" i z 3  ihi:ii. I y g ~ y  sq.stt:ms. chose iilsterid i.:? move 
tilt.ir appjic;>rjons tcj stsndardjzcd ~:latfi,yms. 'l'oday., stan&ril I-$' nl,rifbms .rJ t. designed for, 
nla;fit-;~nles zn;.i ~Y.\.ar.ksi:rtic?ns ~y.i:.t f c , ~  varicly of' e:,iterprisi: appii~::.iriofi:;. 'li:c.sit standard 
<., .,J,b;tms . -,. ., i:1.;3t,i~J. I'-i' wcjrkcrs i:u!side I.,init& Sfales to ;?cquirc st;tndar.d sicills thai would 

,. . .-. . . 
1):: ~-?oriab':e a.r:$ ciset?ii to  rriany ctie:-\ts. 1j.h. cc?n>par3ics, In I-ilrn, \,tTcr'e no lirriger r.elir~i;l . - sc>ieiy on inierll:ij ('1% sfLij'f f:j.~~)ijiar i ~ i f h  ;]I;' idj::~~jl~r:j.':je~ of t j l ~ i y  L : ~ ~ U I L ~  coyporr.\%e 

? .  ..., . .  
s;;stcm. I'ttcse hctars icd 19 r;iandard I I Ii.?,:;inlng progra.ms ;2ljd si<iii cel-fit-icaticn :'I..+ ....... 8 1 <.It d: d 

ri:co:?m,i;.s~$ ,3 ;ind a>v.silable globally, gri:nler irtvi_.stn~ent ir: 1TT' skili birildlng by wi?rli;.rs 
abroad, ;mcl grc3tcr. usi' {jf rllosc workers by !.T.S. canijxinies. 

. . .  I n  ;\<jdifioX3 I,<j ?];cse ?ar!!; i.nai3.iyr:;7 13 \)ariety ::{'oli.iitr f2ct.oi-s ];;.j;i. {~rrtner f;i~i]jt3?.~d {j.',,' 
. . < ~ 

+h31;%3[~\j:i i):' I I ~ ~ y \ ~ . i ~ t : i ;  311d ~(%j'J'?\;3;.;'.. 

-- liic;r-esses in the ~.-ii~at.yjcai 231, . jj-.j  11 1-j~11.i~>-ti\:igr31:t X,:~~;IS i j ;  !fie i:i!e 199(:~,, whit]: 

 or;^.:- , , ( ..,.,,, j..,(, r. ::: ~hi!tis,?ntjs i:f !'I' ij,ork.~;r.:; fr<:m I l t r j j a .  C:hina. ; i :~d oi,l?er ri;+<icjns, 
. , . . f '  . . 

... [,Ilc c ~ l ; ~ ; ~ ~ y ; ~ ~  p i i  c ;,.: <>f ;i {LiiF:2. .;..l.y.... .... ,. c . ;$ .  . . . . A , .  ki [;;Ljt;.iil- , :) i. 11,: !\.is A*..{ ..~ ..~j.: 5. i.y;is%f;c..:,; .,. < t,;.., ',ti:tj: s.. ..3x3;p; ..... ii.1 +L :\>::, .. ; i. !..- .!.l.!.%...... :,~,.:: 
:;!.:it.c!; i'(!i::j5c[j j i , 

. . . . . . .  . -- . . . . . . . 
];:: ~ ; $ { ; y t : : : \ ~ q  f)I::;<j? ( j j  k);(>{< jc:<jL<{~: ;..i;i:i)$!; $!-;,> *, -. : jj.i;.?<yj ;<i~:~::; {>I-;  ibjr: <:~j.::.:.:~::..~ i[-:,i;.:.>;.i;;;.?j;;*:;?i[. 

. . .  , I pf L3ri.:i;,;t;is <>j'j.;;il(>rc;. lv;;fjj,:it r<;<ji;c':s ~2,;k:; ;;.:,<<,3c;i;itt.:d .iA,jj-jl <.l{.j-j;jic:lij>2 .... 2j;;j ; ~ ~ ~ ; - ~ , : ~ ; ; ~ < ;  <;;Jc:il-i.c2.:,, 
> .  . ,-",.. ,, . . 

.. .1.;>;, ;.<'-"' ,- 5 ,  . <. , A -- & : tl:c <>i 3 : ,i. :;'-$-j;i:;c<j < > j j . ~ k ) { . ; ~ - i ~ ~ \ <  ;->;-inl,-?j ., 
' <-. 

< ., '. , , j  ,.a. >,'L.c)~~:;t~~::i~{:, L .j;yl-jy> j:lf~<i~~rlj.(,~~:p;,, .,,c:t.!,<.-fj 
. . " ' inc~tt;tscs c-,j:>pa:-;t:.i:lt.i..s for. a;orc i:iinjj:aiijcs $0 ;:;.:a glc>b;ii lab:,: n;:i&t.i:s [>> ;i.afi;;lng :;1;ai.i.. 

i ~ j 7  nr,$ It:..;unil1g--c:1.11-i:e L.OS~S. 

- r:)[i:cl,hl.>ring ilcstinfitir:):ci nations' i-:i~I).rts 10 espt\rid their work:fi>rce pipelin? throu$,i-r 
. . 

edt~c;aiisn arid fecilnlcai skills trlixing ic: ricco~~~~~iodatil: rapidly iacrzasing den~rind, 
ci>angir,g skiit rt:q~iremcr>ts, ;jr\d &desire 1c.l raoi;e lo higher level \::urk. 'i'hese ::ffoi.ls also 
inclrtde improving the X!nglIsh Iang;.iage skills of the wirrkforce and reducing ccclttir3i;I 
!.rarrii:rs 20 wcjl-king with 1.l.S. ~01xpi3111es. 

e ., ne lan:tsc:jpe fcjs xs:l~r:Kfc~r~e gl;>b:iliz3tli-in in IT' ser~ices 33d ~cf ' : \ i i i~~e is con~picx~ wirh 
difft:~?-il coulltries of'fkring dii;'i&nt s&li sets alld capabilities, varying vzag:: rates reiatlvt. ti) 
those ill tf~c: C..i~lit~$ Si:.ifes, differenr levels ofcultuml con-ipa~ibilisy \.vith the tiniteij Slates, 
&@,-rent ind:.tsrr.y structures, and cJIj-l-krent Ievt:ls of ~ophistic:.it.im In bi~siness and prqiecl 
Jna31.&(- "y ' " .!,L ilunt. 

L. 

I? ~~,atiol\  I;i~;dscapc in IT' services arid 1x1 ;.i~dditio lo its cs~~xpiexity, tht? viorkhrce t?;l' I ' 1 ' -  
softiYarc i s  r;lpid{v r:hangiilg -- c,.>irnt:ies arid cornt>:ri>ies arc e:~:.;'rjng thi;: rnlrrktit, bi~sine~::< 

- .  , . ,.. !Lic,d:tis - arc r;jr?idly ei:<\~;:lnp., ;ind a j ~ . a n ~ : c s  ji.1 !I?;: (i.clin~log~; ;?Ti: :;nifi 2nd bj'?:?d ifi i;cl>p;-:. 
111 . . .  .., .. . ;. . . 

8 ! i t >  * -, .&., ;,.I!,.>::.> ;I-ij-;<;;>t:qi< :$i,{s ] i2<j;;.?j..: j.!' <;<;-<,,j::::y 3)>ij >;!\j:p$;,:;!,T?>, j?y<.,\,,,](,i(~:y:; ;I.<.:; pJ&J-ie. r;!.Tj;[:j:::, ,?:.:[: .... .. , ,, 
. . ., .*., i ' 

t.:.x.i.>2jfl<j.ing ;.;-i;3j'fk>y. [.j$l,~ ;il{~\js:~~:>;j.:> ;.tit:;,: ;>fi:~yi;ij:~~i-)p ,? $!>i;-i i i ?  ... { h t - .  .A" r,?<~>s-,f>y~:{?v> .... p... > .  ..,.<,. . > {  >:\:;:.;<;::y 
L.. 

, , {  f '  > ..,, \ . .  . 1 i , ~ l .  I ... ,,lort. ,4,.,1." in !.heir. Iyplclir i ! project t~lana~elxenl V rnijdt.1, slid atlcrr,pling lo 

e:cikr T'II cnrrsulting business through :~cquisitlor~ and 11cw divisions. Recentiy, 
Ireland's I'I' sc:rvices and sof:.~siare indi.tstr): sIziAeci i t s  focus ikons services to software 
products. fi.;lssiarx companies appear ta be ready to expand their physical prcscrice in the 
()nit& States by establishirlg mare offkes herit, Xricirrding o's'jjces staffc:d with teckmical 
personnei . 

-- 112 an~:l-ler receyit de\;t:!ogr:~eni., i'c~it;ue capir.atists arc encouraging h'l' sf-art.-ups lo xse 
icr\vvey cos;l off-ihori: destin;itiol:s for .(;oj-lvvsre develnpmcnt, to redirc.e ahe "cash-bun1 rate." 



. .. . .- ,. . 1 ' 
n ir:;p,.%crs cjr\ thi. \.!.s. $'I service..: 21.d si?ttit.ar.t. .:e::iou. ancj <,in {.i.s. i ' i '  I>:of~s~ri.j~::j ir.ic{:j(ji:: 

- ,  . .,.-, . .. . , ('j:f~s],<,:-j,; :; ;xu ..... - ,. . . ,,. ,. ::c.nt.l:; ri.prt.serlts ;.i sm:~.G f:.-ttc:,i<.jn (3fr 1.l.S. i 1 :-:.-ry;ices all<': sortiyzre s p ~ ~ 3 ~ i : ~ g :  
iiloug!:~ iblt-: creild lint: 2nd e.y~>?.ectnfln~~s si igpest .-.... contilzued gi.~~~;f)) j l i ~ ~  r l x  j-irlure. 

- - -  i.:~rrrt:ntiy mailai:le tradt:, ir;d.tistry, and eraploymcfit data. ;lye ir;;idt.qgate 10 as:;ess the frill 
t:xtr.,rit of <?ff:;~o:ir;g of' ];I' :;i:rvjc~~s :.ird s o k , ~ ~ ~  wcl.r&, or 10 3:;~e~:i: Ii:,ngjludifinj -tr;-:~~:Js. 

. ,. . ,.. . . 
--  ']'he i~:.ipacl of- olrsl;i~ring on $l.:c cofipel;ii-ve;.less 01% the lJ.s, I'-{' si.rvict:s sofix/::are . . 

sel:ti:lr appears to be nci.l:elble I_, ._ i1.l the sbijrt-terl.;~, 0tbi.i. tI;iin the c . 0 ~ 1  sahf j~gs  fin;-is i:..~ i l ~ c  
..,. inib.;tq :.ire ; ~ c h i ~ ~ i n ~ ;  i'!-orfi ~ffshor.;tlg 1'1' v,rorb:. 

. .. 
.. ~ ~ ' ~ + 3 r ~ ; ~ ~ ~ c ~ ~ ~ j ~ ~ ~ j ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ ; ~ ~ ~ j ; ~ ~ - ~ ~ ~ ~ ~ ~ : ~ ~ ~ ~ ~ - ; ~ ~ ~ ~ ~ ~ - ~ ; ; j s ~ ~ ~ j c ~ ~  . - s~n:,~li{-~c2k;i[/~.; t- j ~ j t c ~ ~ ; , i ~ ~  l . ; t : . , ~ j ~ , ~ ~ ; j . < < ; - - .  . . .  in contr.ast (3 dec;idi. (.,f strc~ng gr.o;.<,:fl - - -  nul. 81- I:; unclear I:c>w nl~lch of il?t: drop 

.,- ttitrlix;r:iF:lc t t j  ~ij.i.s!)c~;-irjg. 
( 

. . 
\,,..,, , 1 ()f iilil.);l:L: pi' :,:fi':ji;:j.~,Ilg <::,1: i j , S ,  $'I '  q;. " > <  ;,:,, {,; i:, .. ,;-. ..<>>-4- -: ' : 1-i5:, ,.. -d i ?>*  l L  i., 01-c ...,.,... t r t  ,. s.:,>t. L.  :,d!l, xi<>,ii$!.ii s:. 

.., 
, . .. . , .  . . - .  , . .  

. : t .  r ,- ->+c:; * . ,  ,.\. :-,,a ; ,,, h:erti:!,:. - . * . < -  ,,..: .>.[!i j r l  ;<:ill:: I.{' ,,i::;~:;;l;;;c:;, . . - .  itl-!<j [iji;+;: i<p k...,,. ,-,-:c> $yt)r:: ~j~,;i~jL~..rr~~:. ;; . . ,.*LL$>>>, . ,. '.,.. . 
{.!j,<; < > j ~ ! ~ ~ f ~ < > ~ ~ $ > ~ <  < ~ < > ~ ! ~ ~ ~ ; ~ j : ~ ~ : ~ ,  

. > . .  . . 
i.i.p: lijl.:f; j-j.;~~.~:;. $1: >t\:j-iici; < ~ c ~ ~ ~ ~ t l ~ i ~ ~ j ~ j  :-:i8:;ii].:j j r i  i-ii2j-i tjc;jl~t;:.;l~c~ ~ 3 c c ~ ~ i ~ i l c ~  ;.% ~ , < j ~ ~ ~ ~ ~ j ; ~ > ~ ~ i ~ ~  --- i.jlci:; 

L ,  . ;. . ,  ;-;p I<?: +33~'5ji<;8x.i.rlg. .~. 1s <pk:jy;i.;;,fi<~, ~ t ? ;  c;. j..<:siIil tjfrl?c>rc r:3f?i.;j {- : 'AT-\  . ~ j ~ ~ ~ . ~ > > < ~ > j - t ~ ,  .' ~ij~~j:-<>~~:<:<~ ~;Jui:;.t!.i<.>j! . . 
aTltj {i;$jajr;tr - A m  de[is:erxi .. ?;\':;{:i.:1!;., - ;:li\d ju,lejgc: <;apl:jre n c j  st3arini; a-. :;\v~;it~l~-::;. , 'T{-)i:; ::l;~:&:..ib 

,. . 
t!:i:tt {ahor ;~r.bitrage car1 o~cr;: mortt q~.ijcl..,.iy, rt:d~.lc.irig ~l;r 1xlrnbt:r {>I. j&s tile i.:ji;lj-i?:;<<:L? <.. ,I) 

. < tcchi]o:agy leader c;jll c;;3plc;:e as its illnov;&.rins nl:i;\jrc;: 3rl:i diffil.rc, 
--  'fI-ie [.,T~lit~:d Sta:es 1s alani-:; oij:t:l. cle\;i..]opcif ci-!lil;:ries arc expi::it.ncinp, - ttfle hefrefics 

;Lri cl-) I]<>. - - ->a. 
\ ... 

n. :I~C,> {it ofbshi:ll-irig.. . .. . . 

... \.J,S. c,ompizllies gt.:rcei;:rl: se-,~eral ai.$::aniages allcj 7i:cnef;ts a~soci3l;~:d with  loving IT work 
off':jhi>:e. 

< .  
- 'I'he primary Senefit a;id driver of oft~ftoring 1s cosi savJng::s resullir~g fi:xn the lower c ~ s f  

of labor. 0fi:boring cfkr-s i!.irect hbcrl- savings up lo 76 to 90 percent, wilt3 iotat savings 
-2 rx . t,ching 35 to 4.0 pi:rc;er\t. 'Y'hese savings can he pa.ssed lhrolrgh lo $.tie customer, reta.ined 

i n  ij,.. ,, ~.c?rnpany, .- or p i : j  0111 in dividerlcis to stsck4loldt:rs. 'X'hese savings acf~ieved tfirsugl~ 
offsl~orjng er:ablc i:on:prtilies ;o: 
- - -  Remairr cost cor:lp::ritive wi;h oth.2~ c~)~npanif;s: (:"ixnparzies offsllrre !o remain cost 

competir.ive with ocI1c.1: i.or~q:anit.s: if'nc?i, tiley ,?,ii?i~ld find rhemst:l\~es price9 c ~ ; i  o f i k  
.,. ..;:*:,i 2nd u i~sb l t .  lo cornpetr: ior. birsini-:ss. 

. . . .  
- -  fylc<:i, ~ - ~ ~ & r ~ : : . ~ ~ ~ , c ~ L : ~ T l ; ; ~ 3 : . j  j:,:?:.~\.;:.;~;:.~>:::{:~, <~::~:lii:~~it:rp::$:.;i"$]~~ i 2 i ;  ~ ( . ~ ) ! , < : : l t ; 5 r ? . .  .L..,4s!,.! *.> i * 1 . ~ . { - . : . : - $ < . , ~ : ; $ . 3 .  \, !, ,,......, .*... 

. . ., , , ... ;..{->ft-3<j:~-2,g i>tjsi-5c:(j. ;~!-  >;,,.i.-.;i:.:<;:, ;;.{$,{j. :~;[;;~(\;$;$$.~ <.<.; .~:~j~)~.~?,-l;<:::  :;.:<:I.:.;fi:j, {;> i;-;z;j>,;;,;;:-i :<-j;. :;!!.;.$:;..:. ,,,,; 

.. . > .  
j]jclr ~ ~ ~ ~ j ~ ~ ~ , ~ ~ j > ~ ~ ~ ~ ~ ~ ~  t~ ,jt;> 50 j > f ~ ~ a ~ i 2 , c ~ ~ y  t.tir<;>tigll c<->:<( r i ; ~ ~ t ~ ~ c ~ ~ ~ \ ~ ~ i ,  i.'L>r i-1- scr~2j<2c5; 2iicj 

. . 
soRt>;a:axe i:ompa.fii.s, ]&?or costs --- dir:l:t ::nd jyi(Lfj,,,fl \ii];ic.l\ accoui;l; 1 ~ s  6~: lion's 
share of iotaf costs --- pr.o-\;ide the Iasgesr opporn.ir~ir~; fciirr cost. reductions. 'T'l~e ,ize:,.--..? -, A LA u1 
~~o\\~istnm ;ilso exei~ed pressurt 011 a bread range of aon--IrT st:svices rind sofitvare 

" of in&..istries, These irrdusujes also sought ti? reducct their ci!sts by oi-l'siiol-I;1g a variel-;, 
corpora:e fiL1ncrir>ns. including irifi~n~~atior: rechnslogy. 'fhese ir:dusfsies - s~ich as ;he 
i- ;~~l,,i,cit\l .- 3 , s;rlrici.s 2nd insural;ce - a;e primary cusiomers of rht: lriiljan serVric:es aad 
so{-';wrr,re ir~&jsiry. 
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Y i,.)fj>er F~(:!f.f;rlfi:2j ;iJ-i,i]t>i;.jg<?s <>i'<,3iy~;j~:<>rilijJ; -  is j>?~,ct:is,!f;!j [?;v. t.i.5. i;(>l.:-lpcj.;ijc::< li:cji.i<jc; 
7 - . ~ . . 

--- [n;~rri-~,:i~-g a cc>i;l~>a:ly"sabiii!-v io quis:l,:.iy i .Gl~r i:,n J 1 n:brkjo~.i:i: IJ; ;IL< 2nd sl~;iXIs lo 
, . . . ,. . ., ." ' 

t 3 ? 3 t ~ f 1  I-!<:~~P.~~:S:; ;.ecjuirciylc;jl:i.; dljnng i>eL~$, n\?ti ~- i<j ; .n.-~e>.~ ~:~:ri;>ds: : hi: n,;a:i;jbt!jti. o f  
); -ij.:: :.;?...->r . . 

k, , i,.2c,c ,p~><;j:;, xL>,::~ii c!;yp;:ni s$::ii]:; :l?-jJ I<>;+;:::- !<::,,?1:3 <jf ;,i;ijrk.c:y ~ ~ ; j ~ ; , ? ; . ~ i : ~ : . < ; ~ ; : ;  ln;:kc: lj2;: 
. . ,. 5 ' / .  

:i:,t.: <>j '  <>j'f:;]3c>rt: i:;t{-:;:j-. ~3 t-ly2f\j~i ii>,>{ ~::>j?l;.>;?~ji;;s !,(:I ;.5ij;,jl;$. l]>cir j ( i i > < > ~  fi>rc;c <i.t;;si<;\: 9.> 
. . . . 

~ j j ; i : l ~ ; ~ c l s l  <., f3;;iTk:2: <i ; :~<>y! . \ .~>~j . f :~ : ;  - - -  <~t~j~:k. j ; , ;  i:ii>j?:j:g :.jl;-: jy:i.j;?ic ;jljc-j :;j.;ijj:, ;j,rj.!2 
. " . . ~ e > - j ~ ~ ~ ~ , ; ~ ~ l ~ ~ ~  ; : ~ ~ \ ; > j ~ : j ~ : ~ ; ~ t ~ j ~ ~  {j.>ciz :<cri+:i~.<>!; ji.>rizt:r rL:<;i.jlre<j. 

M; ;.' :.. <> oio{-rlil v 3.. -.I-. <-,f .,, ,,; ,:nr,lr,<: :;<>iylr: f '  I' s<.--.:. .<. ... l i $ .  311:k-, ... -. :..CALL.!. k2 . <'T.i.yI:. . , ,k it,<:; <,,;<!~i-ip>il~t3:; $yt: <:;sf;3)-jii>;i-ii[;s 
. 7  offIskshtJrc: ol-jeraiior;s t,cca~.isi: ~{ieiy fi]i.>bLii ~:.ijs:::rrlei.i;; c-wpezi. $0 !:c sc::rvcd in their <. ::)fibat 

ID<;:~L~<>I.I:;. 
.- 7 .-- Serving loc;\i i~1a:t;ttt.s hervt.r: borne 1.1. servjces corr.;.;-;arlics are tappir.tg, cjffib~r~, Icthc~r 

order to better sert7e loci:l rqarkets. liowzver, it ai3pears ghat local markets in some 
co un.iiies &:it me prinra,-s: desi&ations fctr offshored I'T' st:r\ric;zs 3 r d  srrftware wc:rrk are 
small an3 aci-oul~i f<j; only a s~:nall share nE offsbivrirsg cornpal-lies' reverrues. 

-- C:.ipjtali:;c.iisg on ftmign nation in~eriti.~:es: Other rtations f:ave estahjished b~rsiness- 
friencji1.y poiicies and programs thal i:,li'e:.- ctttraei;ivt.: I-,encfit:i for comparljzs illat iocztti: 
operalions 1h:zre. Such il;cent,ivcs include: prcfkrential I:zx I-re:.iitmera (wen r?~ijlt.i-ycar 
tax "$i-\criibays" ciurir3g which a company p l 7 s  Jiiilz or no taxes), ta.rgeied educaiion and 
{raining to provide a ready-~iiorkfc,r;.e -tailored i i r  a c~mpany's  urljqtle requirements, 
targeted research xnd iieveloprnt.:nt irrvesrmerits, ir\l?astr:icttire invzstrnents, fehver 
$.,:orkc: pr-oteciiofis, and li)uicr ~eg~llat~\rry ~urdci~:; ,  

- l:nab[ii;g focus on core conrpetencies: Con:peiitive pressures I-iave driven corupmies 
to k c u s  their ivrpnrate ri:sourci:s n?,antigei-nent effcxcs or; their core competencies 

. . .  . . . 
.-- slrcttegic h\:siaess c;q?;rbfiat~t.s that 1:r::v!& the coruparsy \~;iih a compl-,ifil\ri. 

. . .,.. . 
i l L ~ ~ , ' ~ r l ~ ; 3 < A ; , ;  111 yi:l;3 $':%; ~ ~ ~ ~ ~ ; > ~ ; ; ~ ,  j- i> ; 1:; !I> ,:, [:{'$; l ~ l y j ~ k % ~ c ~ ( ~ <  hi$ i:(? ;-?.j~~.j,{::~] :[-> 4 >t i$~c>l j . r< ;~j~i i~~ y>,(]i? ., ~.. i-1 

<,, .,... .<.,. . ? 

* , . , - t  c: :,,::$i:i.;<;ii:>., r.j-;c)tl;&j;p> :,pc<:i>$i2:;;:$. < : < : > ! ~ . ~ ! > ~ j ; ; ~ > ;  y:jy{jy;;(c: til<:s::: :;<:; ,.. T.c.,f;:; <>;.is:? ;.$,;- L;L 

. . .  . .. ' 1 ,~.~' . . .  . .. 10L::cr cp.';~ ;ind ;ljg;ie;"l. (111 ,2 j l~ .  3 ] s ~ : . T c . ~ c ~ s  I - i ; \ ~  bt.cyi c:.ile ot l[:,il: [.ailiri2 ji.lnt.iio:-is !.;\;if 

corporaticns i3ai;e outsotirzed. 
---. XVroviding rowd--the-clor custojner service: By locating support. ceriiers stmtegically 

aroulnd the .;?!orid, ccrlnpanies call p r~v ide  mrmil-{he-clock customer service. 
- - -  Il~creasj.ng speed of prod:~ci developrner~t: By Xocztiirg de~eispment centers 

stsategicaliy around tile world - the '"fblicrw the sun" stralegy --- con~jranies car1 also 
accele.:.al-e fh? sj:eeiJ :it ivlsicb are able to develop a new pmdncf: a:ld bring ii $0 

rrrar!;et, s!r tesi a l~d revisc:. sof'i.si.are by l~ar?dir:g a gr-rjject oif at the end cjf the busir;t.ss . . . . 
d:iy in  roe lcjcaris~l ts a sit;: 1vb:zre the eusrriess day 1s jus: f?egirtning. 



1j.s. co;i-L13anjcs ililsi,; unlji:~st;ljld t[-i2-lt ~ht:r~: 3'-e poteririal ~ ~ r ; ; ~ ? ; ~ ~ ~  ,,. ,\. I,,:~:Ks ' ; i i~<l  risks ass~?ciati:d . . <>~j>;.~<)ri:~c, j-/:,?:>; ;:)6j[:iji:. 
<.. v ., , .; .- \ I , . 

.-. cj !i;c,r!c~i::lrac:t~jr rnr;na;.-c:ncni ,., ci-iallengt.~: v en&jrs conlra~::.o:s may jack nla.ti;r.:;~i ~n 
b~.:.sinzss :..n:$n::gemi.~~i, pri.,jccl rna;ugt.rficnl, arid quality g:occ;;ses. 

. i -  .- ., 
--- f:'uftural and coinmunication ;-jarrit'rs: t ixse Cali cliusi: misunderstandjnes, uninrendeci 

. . 
of-y~,i;t;es, a.nd {-.aj.jil;es c~I?::TII;~.;~c~Ic .:ffzc;jx,:e{y alljcl1g the bijsjne:;~ ila:.i.tl:~ers or wdh end 

. ,. cu.stomer.s. In cor31nlunicatirtns: problen;~ may arise diie to acce::ts, i:olloq:irair.sms. 
jargo:l, use i:,f nn;ijut;ia:;, ;:i;tl ,, ?..r.-.:, L:L <:I '- 1.>;7~f~~sl;i~ldinff {of j?nsini:ss r1uance.i;. 

.<. . - i:)nt;:; si.curi;y and c~nf~:iefiti:rlit;i: I.~tw.; a d  Icchnic~tI c:ipa.blixr~es msy vary fi-<>I;: ::(>s.rntr.j 
lo c~ul;ir-:.;, loc.n:jo;.i to l o ~ : s ! i L > t ~ .  t ' i j ~ i ~ i g ~ i  efi;ji-i<'s or personnel t ! - '~ i i  hieach 1.J.S. ws r;.i:liy 

. .. . -. . . 
i -~c t-jijl ~ j f  ri:actl (.,j I.! .S. ! ~ T Y  &nf<>~cc:olcfii ;lnd r ;. 5.  cI>.rrti;. 

--- 1rfip:ict 0 x 3  c~rr t r l t  ~1:3p!0ye~ ;~ii:.r::le arid ftrti~rc r<ci-uitn~t.rlt,: paced n;ir]% the prospect i ! ;  
. . ,  . .  . . . 

jij:.;il;8 109s or the 10;s (?:' )<:j:j:j bi: i(.i-.:~~t.$;i;:~, c : l . i i ~ ~ i ~ r > : ~ < : +  1-!33ii 3~tl\:cj;; or p;ssi\!:,:].\: 
. . .'., . 

, ; j r  - -  !:glj?j{>~:~c :;loraie 11.ia.j i;;,jr!,cy 2s \\it:\!. ]e;3ijii;G ti) redu(-..:.,-' 
L .  

,. , \.! 
,.,,,.,, 1 - .  ' '+,. ... . 
: )! ,,-,,.I 1 . ; ~  1 ; \*'; : !, , $L <:<.trt>i->i~?.;.\; 3 i:;: ! ~~~~i~~ 1 j i:(j. r;:~:~ ~.>il?:~.!~:c~i 1lij.c <: i tz (j~l;:; t.<:; ~ ~ . > ~ . \ ~ : ~ < ~ ~ ~ : ~ :  

as.. L. 

:l{:><.>:.if cf;qj!<.l~r;?e.fli. :.;~'if;i;:i.!; 

kll. . ;; ,,.'..<... > > ... , - ; , i ; i j . ; j . 1 3 ~ f c 3 - ,  c 3 (3 j r n p r s i l e  t.f[t:.,;i i 3. ,: 
,. , . s-., . . c,ifs~or-li l<~, fni:indjnir- iL{i:L-i$iijL-:;.-[i;:?j.i ~::~{'t j -~y t : : ;~:~;~~~i . ; ; .~  kI;c>i<,i<:dcy i<j  +-.-.\-qi::-it:4: 
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-. .. . . 
ciiecti.,:i:{s! comr3nrrir;alir;g.j tj:,is I ; , I : ~ ~ ~ X ~ ; ; ~ ~ S C  tjl< 0j:1'sj;0~c co~ltrt~ctor, efibztjye dif'l":i:in 
oi't4je k n r , i x ~ ~ ~ ~ g e  alno;ig !hc cc~nrl-;iclor's ~ic,~.Et&>rci.. arid ~,elilcc;arrce iif cu.Enr e~~;p[:>;;~e~ 
3.- .,3c j <, 1:- . - . ... .. , loss <if their -job lo ;:articipat:: iulSy in  the trausi'r of iiric?wiedge. 

- - -  I-'jmc: z<jnc difyr:rences: WI~ilc i h q c  call be berxeficial i'br 1-o:~nd-~-X-j.c-cj& operalior;s, they 
also red:lce the ~q r- E w~tt~l:itic:; for p6isonai intera.i:tiiin xnong business partners opera.t.ing in 
djtYerc11t h e  zones. 

. . 
- InaiJcqtiate telecomm~r11is;i3t.ii.11;~ a;l:i other irifrasi-rracturc: Compc~f~ies 131ay fi3'ac.c;. itlzcrricat 

b'iiickouts and telecorrr rrutages, slow Xntemec s p e d .  Ill& bantiwidlh cost, goiiernrneni 
Interne: censorship, and dal-r;agcs due ti? severe :vcrithzr. 

-- 1ln.t:xpec.teb cask;: fj~~expccl-i:d costs nxay arise hecause of'ooinmunicat-ion i~~'fras~nlcttrre 
deficit:ncies, prohl::als with project definition, cost esijtxates, ina.deqnatc nssnagemcni, 
tirrle d,-lc ~ ~ , i y s ,  key staff turnover. employee separation cosisl overestimalion of labor cost 
sziyjfip, rapid offshore salary incr.ea:;es, ii:crz;iscd travt-1, 3r simply vendor Failure to 
deliver. 

--- i::3p<][ectuaj p:i)p~~ty: 't!>.riaiioris j11 the inlellcrrual property laws in dif6;reni 
li,atior;s. It::;:r: :rt>iJitt- ~>j- '?rce ;ljl,c!lycl~:\j prcrp~r.!~ Iig;jifs,, ;ij,d lower CO~SC:';II:++. AL,I~LY... '.Y A -  : 

. ; .  ~, 
., , , , ~  : , ,..~ <. . c .. <. ,.,. .. - ; 3 . : i<3n3c ,.:i.:Lr.)l!Tiec '>3:.,,:; .; . : . .. , . , .  
r,, *,,,.,!,,.>! . , . , r;~'< {- ..;, <;; ;>:<,tk;{:;.jl;.;!. $i>i:*:;jy<:!.l.]:j.! \ ~ ; f ~ ~ ; p : : ~ ~ ~ . y  f::!? :::;.:ii.?..J{j!(; :. ':;;>.:,?,, i:;f;.i..yc y]jj::>~<:{ ;:,, 

L . .. 
siglij!rcanl. 

--- Expas;lre/loss of core isusir;tsi; kuiiwledgc:: Sonie business knijwledge may be prrjprieia~y 
or. coi~vtty a. connpetiiivc advar:tage. When that knowledge is ~r;insf'u:n.sd outside crf lhe 
compariy or business par"lni:rs, if n a y  cc?.n?pr.c?znise the cixripany. Also, :a-nowiedge 
accumulates is 8 scaffijlili~tg process s r  tearriirig curt.?. If ~1.e ci>rnjxing3s k~~owlcdge 
Reci?rx;es outdaled, any disn.~ptioi: cf'lici;ess to the h~l i les  ijf aocnmnlatir~g knowiedgc.: 
could hatie negative conseytiences. Risk is even higher if knov~iedge rlxal  is core to thi? 
ccrrlparly's Long terrn success is ni? Longcr resident in the company. 
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;. ,..y ilj:;i'r; .-.r <-;" ..'Pi' c: \. ::; 1 ,, :(?. $,V &j:;l!i :;t.-t>;. 

... j>c:]iijc;2j ]?3ck-a.yl-i .:.:ld j;eniiij .;:e pabiicify : M.70r{.;!:Is3 cust<,r\:ers. si-l;irgfic:l,..jc;-s, and 7h;. 
, . , . < -(..,.$>.? Tri;!v rp2c: I- -x(-J .ll:.v'>t,, I<> f.ii<:% .,.. . . 

21i:,>.:L. , % <  An. kt,>.: - . L Z J  * ;.:1<,> O ~ ~ ~ ~ l t . ? ~ - l ~ .  of , j < . j i ? ~  l.0 j3ffsli<>r<? ~ ~ ? ~ : i t i ~ : ! ~ ~ s .  
... (;<cpoijt;,,I ir:s:abi!it,y: Border cu:r.c.i;i, ~e1igioi.i.c; sta.i{'t., a turhulen; pnfitical :<i~t.~aiji:j:i~ 

. . .  scrainzd rc!at~c!nsnrps betivaen cc~ur~zi-i.;.~, w3r, ririd ~.erxoi.i::~~-{ ::auld : i l l  disrupt nol-m:jl 
hrrsinr:.~~ oy.?e~.atj ens. 

.- . 
- {;oreis3 goverrlmezi inlpeciirnents: f'soblerns ivitiz goverr~~-i~cil'L and goi.err.;n~ent oific:a.Is 

Inti): ia>clii& lack oi' s~rppor: f0T' bi:::iness, lack of tr,~:sparc:rlcp in hiisisless regr l;irion, sliit:; 
%:..id c0:13pli:*: birrcauci;!cy, :rr:cl c:il-rupiion. 

. .,-. 
.-. Wor]i ::cj-iedu{es: Sijn?. i:~~.:fiil.ies r:ii,y 1 3 3 ~ ~  ~ l ~ , ; l l i l i a t ? l l y  : n ~ r t '  8!3$ difP::pb:i>~ ki<>jii i~\.-~;i~;d 

\:a!::;t.r.;.;! t:me (hag tl.lok:i:: i l l  fbc I,!l>jt(~:d Stales. 
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... j;lLji:.i 12, :hA<; ;,;j.rs!,t,:::.i < ~ , ; : - ; ~ . j ~ : , ; ~ ~ j ~ , ~ ~ . ~  f < > r  chfj.:5\><.>r<ci i ;  ;,L-:f,3,.:i,i::.,.; . .. ;i1-jL; :,j,>:~\~,,;;:.y<; :,y;:,.):i<.. ; !>:; $:.ijji,:3.::. i - i - '  
i5,;c,rk{;3r;~:c fi:-lf;l;,c;,s ;iI,[;clld, .-!<-hj , i')C'i!> ,. i l  ti ( i ( j j ,<j{ j ( ]  liie.:, 1.i' :;cyy-s,ccs Lii.i$,i :;~:~jli~;;~.~~; <;b: .r j~~> 
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,.:i~.,i~p&;~:~ , z ~ ~ ~ ~ ]  ts ~ , ~ ~ ~ , ~ ~ ~ ~ j ~ ~  ?-:tt:)iL!j.;:. c:;j~:~yi~:;{~ ij)t:2-<3 liy<Lyc. j.:? j;lj!!,ipj.: p ~ ~ < > ~ : ~ : . ~ ; : ~ , ; j  4.i 

1 .  

, , ,>,:~>~k~~-;< il: ?)-,(:; ~ . ~ y i j ~ ~ ( . j  st(lj.:>s, 
rj-,;if; i1: f'>.> , -. . .. 

... ,c ~ : , , ~ r , c , ~ s  ll:&an I 1 services 2nd sr>{'isvxi:irc iil:ti-!sf;ri; i.(; groviirlg r ~ ~ ~ ~ : . ~ y  ;i;jd . .. ,- . 
$on:ir:aleii a jl;,i.\ridfil! t!f iarg<? c<>r:lp:inies. p!-jI-icipallv I l' service pri:;:i<&r:s. 'I':iicse 

. . c v m j ? ~ j ; 1 ~ ~ ~ a v t :  re::i:nues of abpui $S<)O.$ $ l?il]ii>rr eai:h; th:y are c:ipoi.l..fc,cuseci 
.: S T ; L ~ ~ S  their :.i majariiy of their r-e.;ierrues gg~erated 'i-,;; firreign sales. 'Y'hc: 1 :I 'I,.,- 

biggest cusr-omer (izcco~niting gbr 60-70 percent of revenues!. 'Their clieni brs,e is 
Iargei y composed of the hartking. ~ ~ I I ~ I K C ,  3 r~sui.ai~ct:.. n~;.inui~aclt~rilig~ imd reiecom 
industries. 

- Wbiic incfinl\ conlp,aic:s ofkr  a sal~gt: <jf I'.!' scrl;ices: .(heir stock-in-irsde is 
applica~ions dcvel np;nent and n:ainteriance. 'I'fljs Invol~es rnodiljiisr g a standard 
sofiv~are platfcji-i~~ $81- the pcai"ticula1 r~ceds of r:. cusl-omer, and n~aintalning those 
systen~s. The v5;.orii has largely been ;~ro-ject-based, rather than 1akia.g over. the 
maj~:.igerr\ent of ;; company's I:'I' aperarions (oirtsourcing), Ihough they h w e  n~oved 
into the o i i ~ ~ s ~ ~ r ~ i n g  market. 

- 'Ti-iesc coixpa.nics ;ire I-ioi players in dzvelopir~g ~of~- tv i~ re  pr.od'~~cts for. globat markers. 
Sr;ci:..e.(;s in soi'tt.?t-are p r ~ ~ d ~ c t :  reqrrires h i g h s  levels of i~~vestment fix !-c.sea.rcl; and 

1 .  iiCyr~jc,l?T~lpl~i~, exturlsi~,.,e I:clari;,ctiI:jr anti saici; <,y:::r.: 11 >:>c iil>Lf uf.. 
C' 

I.. .. d. << A:.J. I .  , .  tysicnj pr(.)x.ij~ijfy 
, ,, ,.%, . <, - 

.. , , .- . . , . [ -  - . 3 :  ' 1  : .]'A;: i;-J,tjiciclno!is .... .ir-:3in ; 
. . . , .  

:,-;<,)();;,;;jlj.(~;s y,;<;L,;:ij,c:? i:~i.<jei:t~i;c?r:; (':;.:; [.,i,;i>:.>s[:<j ;i.) j j pr!::><ji.J(;j (.~~;~: ; - : j (~~i : ju ;<~j ;{ .~~~ ,.!;>[jt:;>< ;<) h.-. 
I ! I  

<., ... 

:fi~i~rlifjc:ir;i is size 3 r d  sooie, 
- addition :o :be iniiirc:no;.is .., Inditin i'Y scrviccs ar~d sof*tivare pkiyers, rn.rrr;y 

multinaij.onal I'l' compxiies ar~d E'B? cons-r.il~-ing comp:injes havrr. located dev.el{~pment 
cei;ters i3 Xj&a to take advafitctgi-: of the skilied and low-co:;t Indian woskforce. '.l"lscse 
ctper;~ions are e~pal~ding .  On ty a 'handiiii of iml-Cinatii-,nai IT corripanies are 
condsctjug resca.rcis (as opposed to IT prodrict deve'loprr~ent) in India. 

. ' 
-. Scjme of ille {rir.gc I r . l d rge~~us  Ir\&an X'Y se;;vice:< and sof-ic,.i.are c<>n~p.:~-*~.-  a1:;r.b . making 

,.- . attenlpis to intc:gr.ate do~v~,s-;'rer\nz by ~ C L ' C ! C ? Q ~ ~ ~  3.1' c<)i~s~ltllz!g serizii.es. llzj.: 1s being 
c:irriab a>rit through acquisition of YI' oorisu'iting cornpanics or. divisions of 
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: d : ; ! ~ , i l ~ l  ~ i , ~ ; ~ ! ~ l l ; ~ ~ ~  i:uni::3iijes, snLj tfu.i!r.igil t.stabli!;iul:e;if. \,if tfle; :' o:.+:il I "i' 
.. - , . . , con,3ijlijrig ops2r::,tions in rile$ k.ij?ited S::jte:;, 1~ i:; br:ijc-,:cd ri.1;:: t1ls ;:<It] tsc 3 di['j.ctiit 

. . 
LinGer\:;.ltjl-tc~ . i h ~ . ; ~  ii\dj:;r-r;;)ijs !;l~idir3n sci\:ictL> prL>vli':e~.s: the); c<.>Tup)C:ji?g agailll:{ 
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,...- v\, 1: .-e:; .- .I c,irsL,d - .  . $ < A  - n l t . i i i ; l ~ l ; l ~ ~ .  ]'-I- co:>.;:lil;ijlp firIris tiytiir; :j.jsp ii2.v~. p-,per~cjoris 1~ Ji:dta j . ~ ,  

L? 

<- ,$ 
. 7  :<:a ]<3\4:-~9!;[ i i \~<~<>sl<c:'::, 

- - -  l'i.)e sof'~ihizi.t. p:c!jec.f de\~ei~.ipt;.l:c. 3;odi.I piont.erc:cj rtlz largi: ily,jigcnous )nc{iaa :'I' 
servic;:~ proviiier:; is t:.jljfiing in terms ol-.tile ratit! of work perf-ix-n~ed orishore vs. 
~f ' f :sh~re.  Ij.~iriaily: these ct?mpanit..; perf.;>rrned their &r:.rt;i;;es t-1:. providing Iridian 
ivorke;s t:, perTor.n-l :vorl.: at cljeal site; in rf-e linitcd States. -X'lmis significai~tly . . .- . 
ini.:r:c.a.r.:eif {n\lizn ct>n:ix:2j;> list. at- tiic: f1.S. ]-{-.I E j  ,:j,:i. XY;~::? {j'e <:]ici;t. C ~ U I C ~  e:<crt. 

. . cio:;e slrpe:i:islon <\\..er :ig~if~y-<.~n~\2:~; project s p C o ~ ~ ~ ~ a ~ i o n . :  0; p:irt!; i,fprqject:5. !.Jvt:r 
< , - 7  ' r . Y .  '~ 

~.j~;lc,; ~3.2 \.i.!-?. t.:j~ej.>[s k;:ii~t:ci <;<?:;fj&yj~c i i l  f.81~: ]:i<jj;:gj 1 s~:j..\:i<:t.>s p~,;.);;:,-icj-:;: 1 . h ~ ~  hi2r:cx.j 
. , shippji:g pieices $:if wori., 91: ;i pri!iezi to 1'1' tvorkers in I.nrfi;r. I<t:cer>liy, ?.hc r.atli-, tins 

. ,  . . s]li{ic;:j. -vvlfo jess i\j<;i-k pyfi:jrj;i<:d 01-; tj2c; $--j.s, cjjt;i21 ( I j l - j !~i r~r i~~]y <j~;:.;~:;.<j 
. ' 
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.,.. . (.:[\,)?:1A;] {{'a.pabiljry h/li%f>.irity ?\;itjdi;i) ;.:t:iq.ijjca:iorI:;., -1jiis c..L;r.fgi;;a:ic,~ si::n:ijs ijjc 
. . L: 

ma:.j.;:-i[;: > of the so:-ji.,:a.:.c ;~~\;r~oI:~r!~.efit pr.oc;.i;s ;.ill organ:zaij,on. blil is nor :A r:>:.asirrc 
of 1~i3:kcj. p~~duc t i v i l y  01 c;e~itivi!?. 

..-. -- i tzo!.igh smL?:illcr thall I ~ d i a ' ~ ,  tile lris]l I'j- i.j-orkforct. E.ngIish--spi.aking..g we{]-cdLlc2te<]. 
a.nd culruraily :ittirneil to tlii:: lirill&d S i s t~s .  ' l " t X ~  Irish IT' i~~.cf;.istry ):as switched Its fc?cus 
fram I?' s5rvici.s 10 sofiware prsdircis ibr niche m;ir.kcis. The IJr~ited States is Ir~:ia:..id's 
I:irgest m~irke~ Far soft*ware prtsitricts. Despite its anal1 sizel XreianiJ's 17' seniices arid 

Ih, * I ' soi.:,wi3sc Industrs:'~ revenues ar2 ab{.,irt s iLt o;llj~jn, compared lu ap~srcixirnately $1 :3.? 
hijlic>l: in reslenues ~e f iuz t ed  by the Ir134sfi i;T sc;-vic;es 3rd sofV,v;ire industry. 

--- 'The R~rssian I'P \s~orkf~rc:: is a'lsii small, but capalde i)f doing the most asiva.~~ced and 
consplex 1.1' work - ccjr~-rpxable to nlcirly ZT prr?le:;slr;rna1s iil the I.1.S. ~vorkforce. Mrin); 
Russian X'T workers are prodircis of tl.1~: lrigXx quality R~issi;ul university system. and I-i;i.;?e 
cl;.a-rees V,3 in rnatitr:emtitii:s, ~:h:,isies, c ~ ~ ~ y : u t u  xs@ie:~i:e, and ecrnnr.l\ics. E:ng,iisil larlguage 

. . . . ,  . c,ap;ibj.l~:y 1s p00r; /'I' worker wages r.tre l o i - ~ ~  roughly ci-ssnparabl~ ti, those ir: 113di3. 
--- '-1'ht: C{mjr-lese 1.r :~~:ork,C;>~ce is large, aj;,o:jt GQO,Q(){), but nlll\;! a fj..3cfio13 of ~ . ~ ~ e ~ e  {:orkey.\; 

. . .. .- - 
j:{i?i)i)$) ;.ire rt.porteJ to tvo1.k In tile 1. 1 serv.ict.s software ~ x ~ ~ a r t  se:;";ur. i hr:;e ..,<: *I j',.,..r- I.<-..,- 

..I.~.C yj,;i {j:;-d ;,ifi<,j r].icjr yv:1;.;.:s 2.r::: t:;,:]ii?;. $ j (j.()(j(! rrcr ,.;;:.-;jr, 
' .,, ,:-..% ,<.. t. tl-k,.-- ,  

<.. x .  k - 1  ".I> ,, v \.. ., , ,.> \. 1 ;: i 5 I<:>:*:! !:::)<!.; ::,\-; 
. 

f ; .  :,.%. ,::,ii!iir.:j : , : < ; : i i l , l l j i ~ l ' i p .  , - ' : \ -  " , a .  . ' " - - . '  j:3:,-i2Lt:;.>;,;: p::(:)f:ct:/>. :I?. '. c:, , . .i-*<.: :\, .. " ' . . ,$<! ; 1 : :-$ (.-, *.,-.: . ".. : 
..., 

> . .. . .< . 
. . v.,. . . . , . . .  . 

... .j~jif;: { ~ ~ ; l i - j L t : , ~ ~ ; j ~ ~  j, j. .i<7(;Ikfc>I-L,c; js j.;,l-kg;j,!;j;..::,;jg;i~<~~~~, ;Lll(j < ~ l { ~ k ~ ~ 2 ~ ~ ; j :  cL>i;>psi.ji;i< ,i;;j<j-l .~?,IC; 

I,,:ni:leJ St:ires. Its wage rates are sIn:ilttr to {.hose in the 1JniZ.eii Sf~ltes. 

'rhc {Jllifed State:; 3s tile \.iicr{J leadpi. il; jnfi1rmsiic.n technology researcll. , ~ 1 { 7 i ) ~ i  4'7 
I\tbtmen: is ir; in-fixmatio~~ i ec l~~~c iogy  and electronics. 17ert:erli of iJ-S, private s@c;tor l<&1> ir. ;..-. 

-- indjgcnsus Indian I'T con~panies ito rloi appear to he undertaking explsratory research u f  
. . any srga:ficarri size and scrjpe; several !..i.S. mu1tir:a:iorral 1'1' car-pcjrafions I:avt. ioc:\ted 

~senrc;h, as opposed to prodi~cr. dzvelop:xttx?i, i-hciiities in Ir;dia. Sever:il 1~1.S. 
mirltinalio~ral 1.'T corpcjrations liavi: esiirt3iisI;i.it I?' research fac.il3ries in C h i ~ a .  



. -.- , .- 
a {,! .,.. i; t3.ic)bai I _ A . .  icadtrship i n  ;he i i ser;:ice.i; ;inii s(,itwarr: jrtdr~stije:, ha..; arfr;:clc:! ii;ork fT(;,ni 

, .. ,,', . , -. . ,- , 
c<)n;priii.s localed in cc.unrrit:s around ihe \vc?l:id decadcs Ir\ it.ffcci, the oifs;:onrlg o! i I 

,-,  . 
work hy other na1:lor:s i~ the Gnited Sf:3tes. 1 I:rs insouxei-I i t r o ~ k ~  ax,si';"l fi.ireigi~ purchases 
i:,fI.?.S. packag,ed .nof;wtxz, corstrr:ue.n to pr~duce  s~hst;~:~lia! ec;onij;nic ~ictivicy and ;. lob 
L;vc,z-- ,.,..-.I ion in the I;.ifi.i:e(j Sfz%.~r:.. 

T :  %- ,.> .-? ~ ~ i L s j ~ i ~ L ~ ; s c ~ ; ;  j3i~-.v.c: i,,;ylL:,.;ij , ,  f k j  ?i:f,;jijl 1-r scr>,:l;:y; :iI.!cj :;(>h;,,;2-yc !:;k>;-k:. .;~jj-k;. :.ilc f ~ j ~ ~ D ~ , t ; ~ I ~ L 2  
. . 

cij.ar:~cit:ris.i$C,x: 
% 7 

.-- '\&,'<:>lk ill wjljcjl L ] ~ ~ ~ ~  3:; l;.j ;{;,LtI~:~~fi~\; ;i\;<ltll \,;;;>;~f, l j . ;~  <.:iisit,><:-:<)- ,&;.i:\t:< { j y  $k: j l i i ;  ij)i: 
~ . .  ~ spcciilca.tiorls s!iuuli?! be 

- f"rqjects this?. ~c-:q{rir.i. highly i!c.x;:fi vz ~icvi.iopmc-:x?~ pl.oces>;cs 
.- '\rXIork that requires a high degree of perso~zal irrrcra.ciion with end-;~ser.s/cliel?ts 
- - -  'Pork fbai crosses txarl!; bisoiplinc$ 
- Appiic,iisions with complex p~ocedurcs, ini:luding ones ihat. involve substanti:il r\awLial 

i;ytesvention and dal-;x fixcs . . , ,  i 

- - -  Applicalions that i ~ ~ v ~ ) ' : v e  a LsigIi dt:gr-ee of ~nteg~a.tic?n wlrh atr~c.r systerns developed ;md 
mair~t:~ined ctn-short: 

-- Yk'ork i~~vslvjng nuallces or deep cultural iindesstznding 
- !&'cirk i rx wtxiclr rrructl of the knr?sv',rdge sxisls only in tile n-?ir;ds of the on-sit~cre I?' staff 
- A.naiyitical tasks, leading-edge research, : u ~ i  1x0~1-rule.-bas& decision--nnak.;ii~g 
--- High Ie~crs of creari-viry, innovaiir:,r\, irisigljt, '?hinkir~g iri:.tsicta" the bcjs" 
- X-iigh ~nanligemei: t req:~irerner:.ts 
- - -  I'mcrss desigi; arid boi.rine!;s analysis 

,.~ . . .  " 
- j'l:CIIIIC,ItSo\: a.7 .- .Ir:d - .  ? ;Y : ;~C~- ;S  .. jr.;i,<;Si.;itrtin ~appi~c i~~io i ;~ ; .  n.:>t.J;,;;-ar<:::, at3;i rlrt\.;or-ks) 

, , . .  . 3 .  , .  . . , ,  . 
. ~ .  ;3!.$:;i$,-.?!-) :-;j- !;-t(j,ij:;{j,:,; );.J-i<.,..,.l,.>,;~:(.%.)-!i:,, :;ig,jl.]t,;\;i~:; i'] ;,<$;!,I c;:,i::,{;?<::;<; i:::c(..: ;,,< :ss :::.,~->?:i~<.i<<L- 

, . .c.-. . ,. 
.x t1.S. {;usict.sses a?,;: 1-~10r: ilkei:?; to offshore I 1. scr\:ices ;.ini:: sotfw;irc v;orI; xii:;tl7 11;t: 
.. . 

A it,; ., a lowing c1nrracteristii:s: 

- I-jjgh wage dii-&r.errtiaI with sirnijar ot.:cupatiors/lcvd ir; iiestinatior? couriir): 
--- E l i@~ li&<jr i ~ ~ t i : i ~ i i - j  
- <'!early &firred requirrrnents, little nirar;ce 
- I<epetiti.,!l:: tasks 
- W.:lje-based dt:cj:iior~-.n~akhg r i r d  problem soivii~g 
--- ~)ocl.ur3eilte~ or e:isily content and prricess k:lcwledge 



. . . . Sc.rrsicont:i1~ctij1-> 21-e :%i ri:e i~i:ari n!:' t h ~  cc.,mp~.: cjl-tg, 2nd tc:{eci>rm rxs\rn; c;ii:.ons ~fic.:.ls;r- 
arliji are rcsponsit4e for rt.l:~i:l; of the produ::t!.;~31; increase:; in the 1'-B ha.rc.iwwe irldustry. . . 
Aci.:c.!rdi~~g to a McK.i:..isey study, thz ~e~l . : , i . t .~~~tCi~~t i j~  :;, ii:~h.isIry js  e~tinl;it& 1.0 h;:~e ~~)i>triSzfi:l.l 
0.2 percent. i?f the T .  33 percent increase in 1.i.S. pr<?diictj~3t~; during i1:c 1995.- l5i99 tirfiefi-anat., 

? .. I n z  sernjcondi~ci(nr. iidustry 3s also a scurc;i. of higlz-wage .jobs, 1-Iourly earnings bm-e 
risec Xii pcrccnt in $.he past 30 years f~i r r? ; l  approximate!): $14.50 in 1 Y 72 to about $2 i .SO iri 

' 0  

?,(ii)? jc~nsiarit dollars), ci-,rn.psred rs the 6 percenl declirle in real wages iil iht: n~lznuiactusing 
sector as a whiile c?ver the same time period. Semiconductor and other electronic cc:s~;p<:meat 
n.lar:ufacairirag's value added wa.s $16.5 hillloii in 2C,C:!2, the highest f<?.,r a:ly ind.i.istry at I&@ 4-  

-$ 2 - <figit NAIC'S code levt:l. It- is alsa an R&I> inizi~sive industv. il.S. hlcl) Isy sen~iccnd;~cti-,r 
2nd ot.!-ier dt:ctronie compc?ner!rs cornparties was airnost $ 12 billion or 41.6 perceili of szlcs irl 
2{>02, i.vrfipared to average of 3.6 peri:t;n: ijf sales 51: ,all 1.J.S. indirsll-ies. 

U.S. semicocductor c,omp:mies operate ir,  cJif'fwent parts of grc>iincrion and design. 
C:omy.:arii.es tfiaf o\v13 and opeate -wafer ikhrjeatii:.~? plimts (fabs) a.a.c-X roarket sci~;iconiJucior. 
~;I3il>s under their e7wn 1:ame ax(: i:alied i~?,tegr;il-ecj device ~nanuhcturers (XI>Ms). g::crmpnrziits 
&at ti\krj; soilre h b s  arid outsource some wafer ~~l!:.nufi~cf\xing arc called f;ib.-lite, aild tbi:sc 
c\itsourci~lg a . t l  their wrtti-r prodrrctiiin are referred to as fabless. I:>.esign ij"lmls are con~panic:s 



. . 'I'fic :;lruclr;re ni'i-{.iz Irldss;ry has cl-lailged fi-oil? f i ~ i , ~ r . i . ~ ~ ~ v  ,, ..itL .I a b)i iistegrated 
. . ,  elecrr<,nic.s co~npanit..; (o:v:~ing :.ind 9perailr:g ill a;] ~ e g , r n ~ i ~ ) L ~  ~ f t h e  \::;.!t~i-: cf-!ain), io ?,i?e \vi;t:rt: 

. . . . . . . . . .  ... r~nf i s  speclal;:~~ 111 all+,:* , L ~ - . I I ?  .'-,,. parts of {.lie i'31lEc~ c h i n :  ii.&.l_l? dzsigri; wafcr hbricatjori, iesijug, 
asser~;bly, or sales ;\lid marketirrg. C:lzn-ent.'iy, the 1J.S. ir~di~:;;ly c~risists of a dirninishir~g 
number- of i DMs, a grosvirkp, nu;nbt:r of fab-l!:e conlj-mnies, hilndreds of E:sblcss eo~nptinii:.:; arid 
Jesign iinTis? aild vi:l-y fC'xSI: ihundrics. -rhc top fi..- , "-f\ls i ;.. . ,,q&:.~~<: (-,- (it; pL:j~tcril of' 1 i .,-. % . r~\:c;[;tj;:~\- U 7 .  

@ I::,,.; ..it.rgn s t ~ d ~ l l t s  iire 811 i~-t~pivtan.t'j.%rt of the erxginoerirrp wc)rkfc!rce irl /ht: r.J.S. 
semiconductor industry. Sixty-five percent of ilacttiraj-es in elt .-;~lcrii cA . enginectrjng are 
awa.rded ic foreign stiidents. WI?,:Ie noi~-1.i.S. citizens [.in 1-3-1 '13 i;isas representi:d only 2.5 so 3 
9crcem. o f  ille semicond~ictor viorkfbrce a.nd 8.7 pcrce:lt crf tile t~jt;tl i'i3giixering ~t'orkii>rce, 

< .  11.e~ r i ' j ~ r r ~ x x e J 2 3  perzel~t of r t ~ c  n:iv a r e s  last y e s .  Eighty percerll. of 't-l-II3s hired directly 
f'p,jl-;o ur;ive:sities had h/jaslers or Phi> degrees. 

.- , 
a I he semicond:lctor indus~j-y is highiy cgii:lic:il 3n revenue and ernploymen$, rndcing i t  
djfficclt to deter~nini: wheihcr decreases or irlcrertses in 1i.S. sers~iconductsr erjlp'Ioyr;..le;it sre 
~ 3 " :  "fa sl-.,ori-t.era; cycle ;: I~~:.g-terrj; trt.nd. 
- JtT-.-i;iwide v / < j $  , s&:s it]] 32 percyst i->i.am $204 billicjil i l l  :Dot:: to 139 bilJioli ixr ?,(>(]I but 

, ,, .- .c.i,ib~~~.:dgd to $ j 65 bil j i~ri  )if; .~i.if):'I. 
I: .-- ;; ,:;, < , ; ~ ~ ~ ~ - % j < ) ~ p : ~ i ) e j l f .  c{<:<-lizic$: fi;>);;. ;.I f)iiiil (.,[ ....... '>(:;'? ? { j { j  z(:j{-; l<j ..... :! K (.)(',(' .:,.j.,J ,;i)<>.;,, ;2 .LiF4>?.> :;:. 
?:.:, ............ ;-,? ..... $!..:!,:,,.,. 

7 .  5 7 , .. (~;<>l-j-i;3;>*~~~~!< :f:{;;;jL ;-<:> ;.jsc .<,,:;].i!y; ,:<: [;?:?<,: j.:J ;;,i!:::v;:Aij:; .;,-);j..ij.i;. t * ; ~ ; ~ l ~ ~ f l T . \  
.* .-.. ....,. 2 k.? * 8  ... .... 

5 ,., i;:,::,?5 p.> <,,.,. 2. \,) ).[.j.i;:.;t; (:.:C{::s 

1 c!.S, - compar+s haye tkc bulk of Ilsei; It&:::Il in rhe I.1riiti.d States. RR.11 3riclildt.s process 
il.&,D associ:.ifcb with ~loan\ifi~'i.inrl~~g, R&13 lrj. slninicc)n$:li:io clesign, and basic research 
perl-;?rmed pri2-tarily by universitizs mci reseal-c?i coi~sortia. 
-. U.S. dc,.:nzstic: i i ~ d ~ i ~ f ~ y  fx~~;ding of'RRD in serriiconductors dei:linecl 3 6.5 ~e rcen t  

&on\ a k u t  $ i 4  billion in 21101 to $12 biliior: in 2002. Of the $12 billion of'R&X) in 2602, 
o:nly $48 rniiliori crtille liorrl :he fetfctr;jl goilemmenl ant1 ihe rers:ainder frcm indastry. 



..... ~. 
- -  A: the sami: time, fr,jy]g,:..\ 3.ffliltip:~ 01-'\.1.S. sezj j~~l ldl j .~i i ) r  c c ; j a \ p ~ ~ ~  ~fii.r-i-ancLj ?{\ei.r fi&]:j 

fi.irldi:\g i - , ~  aIrnos: 9-i f>c:j.c.efit fionl 5si2 i~ljfijorl 2001 fL> $1 .G b;{ljon : ! { j ( ) : .  

- 1?.&I> jn:;ourciny rc.:i7ains :ii?l:iii; 3. fen: ii>ri.j:;n -. cor-r:j>anies tJci:rare i;.ir.gt. ~::~a:;uf;~cl\:~ririg 
. . g;,cijji-ies j!.\ ~ 1 . l ~  \jj;iteLj SL;;,?~~,:  [l&:[j forf;igj; 5 c f ;~ l j~ - : c~ j lL j :LJ~~ :~ ->~-  . ccjjy:,...,- . .i.,c.il;.:c~ ; , - -  12 the 

I* , . . I  . ., '. , ,) :.j~~itcd St:i.tes ~ ~ 3 s  3130ut 1:; i ~: i l !$<>j~  3 ~ )  . L \ ) ~ I ~ .  

.- . . .. . . . . <. .-i. 
i. I he ~ x a i r ~  dctzxn;ir:ants ifi Ioi;r.lti:..tg tacri~ircs o\,eri;pa.s vary f'unc.i;ic?fi of tile iaclijl!;. 
% .<<, ' :<,x> .2 

. . 
L1-,,-qlrk. ,.t,r, t ix  mec3 ro gairl : - r~~i i ic t  access ixin oyerridc other considera~iom. 1x1 sill-iplzst 
tcr-tn.;: 

, . 
... l.,c.,:l;:-i:~?si- ];J-,o: The r?-kn.ia ilcrt;rn:insl:1{ 113 iiii;alj;ig tcsi assl:n;blj, pl:ifits. 

r.. > .  . 
.... .t.:nar:ciaj irict1lti:;cc.c; 53 Oltse: rile cost i.,f I-:t;iJding 5 f';?\>rication pian1 (Ir;osi],; czpital 

. . 
I >< .  j.,"' , . .  i.qilipn-"~:' cost:;) all,> aljar k:A!,l illy i . ~ f ' - ~ ~ ~ ;  flee;-:i: nrx<i sicllie(.f :cc.c:~l~ii::a~s nr:;: + " -  i, L~ iFiLt la  

deterl~tiri:j.ilt-s in loc:~ling i.i~cst: pirij~rs. 
'I..- If, .[ . ,.. ' , ' -. n . r l  :,3ti~ ti) fiL: &,: rr iuin c!;l.tt:rlninajl:. i r t  ] ~ ) < ; ; . * ~ i y ; ~  ;;. (jc::;iirrj ccii~t~r. but l.i<>:,.x,: l:ji7~?y C C ) ! ; ~  .is 
:;-:-i ::<.: :.3;.3] <jc:c{: ; j.j:;.;ii., 
( l .. ...-. A . > 

. . :-(,;>,< ~ ~ , , : j ~ ~ ~ >  ;.j, ~ : ~ i ~ j \ , : < ; r ~ . ~ ~ ~ ~ , ~  <>? 2 f<;:-;t:;~i.<.-j: <,,:;:;t,tc~. ;;r<; f.1i.i; ~ ~ ~ ~ . ~ ~ ' ~  .<:e3ri &:f~<~\>l:?;i~li:i;!.s I!.; ;<.><;;:!;!;*.; >-. 

: r,<Q, j .[=( cgfit<y, 
. . > , _  . . , . . .  

-- -  > h < : \ . ~ : ~ : , ~ ~ : j  p < . j ~ ~ : ~ ? ~ ~ : ~ ~  : :~. ;~~c.?:~~:<:~~~ ~ : ; i ,~; .~:~.~~~. : , - ; -~~~l~j~~; , :~. j~~~ i;: l,i>L:::<~:>k~,:<;>[~::i: :ill<-! ; ~ j : ~ ; j . : : . . ~ : ~ : ~ - ~ ~ ; ~ ~ : : j j i [ j t ; ~ ! .  

.~ . .  . ~ . . 
@ F ~ : \ ~ : ~ > ; -  ,, ,,. f t. :.,.,. c ci;?m~;~:ij::c. ;i.i.c R ~ l j i ~ { ; ~ ~ g  i.l<:\>; i ; ~ ) j ~ ~ ~ a t ~ i ) ~ ?  ~ j a ~ f ~ .  j;.is{c:i<j. i~p.j>f ;k.p: 

,:t ill Asia. Xtrhjs ti.cjld corltir.lu::i;, ii < > ~ ~ t ~ i . j ~ i ~ \ ~ j l - t ~ ~  t ~ > ; ~ ~ ~ i ~ ~ f ; ~ i : t ~ - i ~ i ~ j ~ ,  {.<> f < j ? . ~ l ~ < { r i ~ ~  -.- l-~<><;[. <:>f {,V~.>~C!I . . could :gifvi-.r.si;iy g3lp;.icT ihc. !j,S. -:erfiicondiact<.,r :\.;orkf~rclr: :\:;ld Ictcation i ~ f  process R&D. 
-- ,", new state-.of..the-ar\' i-n:i-,ufiicturil~g ihcility today cos~s  around $2 to $3 billicin. '1Ke co:;t 

* - 
of a :\.;aft:r fab ]>as j.ncrgased by a f$:,tor (;,feigill ~ \ : e r  increase ill x,.V;orl<i\vidc reve:.;ucs .. . . .  
sirice 1978. Cjl.;ly five of the largest k1.S. cor~~p;rr~ics arc investing in rfiesc tac.jli~;t-:s. 
i:iitlen 1.hese costs, oonlpanit:~ pi:ekr to outsotirc;e part or. all s f  .their prodxtclil;.,n to 
~~~bsndries. 

, P 7  

- All new U.S. erttranls in seruicor:d:ictcx irid~stry arc 5blc:ss. n hc 1.l.S. has tl~e largest 
f:. ,:, 1 3 lee  %,s sector in the tvorld 'I'he I-lnbted States also has very k x , ? ~ .  fbijndsjzs for cr:r~:ract 
irtanulkctr:rirzg. Cjutsourcing :~~IC)MS the fabless sector manufacture tt:c-:ir cksigus. 

-- LJse ~ ~ ' f o ~ w d r i c s  is expected tcn irrcreasi: frc~rr~ 15 yescent of ~~cjrlbwide industry reverrues 
in 2002 to 24 percent in 2010, and rimst ofthe $;>iiricXries are in Asia. Asia jfiot ineluding 
Jap3r1) is projected to huijd 73 percent of t',\e w~rid':: ~xtw ~narinfilctsr:i~:g capaciiy 
;:on\pare$ to For-tit Arnerica'z; 8 percent. 

i- 

..- Naiiorlai a:.-id [oc;i{ ~r,\,ernrfients o:hTr ::ol~n{fit.s Liri-. affc:rrng llrlancjaj i n c e ~ ~ l ~ ~ v e s  lo i>ctth 
. . .  .- ., :. ; -; . . c ? 1 <., <(),).&-.,,;,, :.j:${j f{j;-<;ji:gi .-.. (::>l?2p;3i);e:>t<j k>~~j ; : j  :.-:j.i.yj i.\jcir c < > ~ ] . ~ - ~ : ~ ~ < ~ s .  !:::c:,<: ;~)<;::;>:i<.:<:: :1$-<; 

', . . . 
>:(~:{. ).:, $..z;j\,,; :)?(>:<: ;j;.-;~,.;;.:.j-*..,: ih$;-i (j7<;:,t.,. <;!~~c.;;;~<~ ;.>- ;.; 5; $;;.tic jGc;,;: $;(~!~:,:;::y~:~;~~;<:j;j;>:, 
,, \.., 

, , - ,  , ,- . <;o-;.i;ran;<rlt i l l c c C t ~ x , , , , ; ~ ~ ~ ~ ,  ;n ,(. i-jji-;;r ;ifid 1 :~i:~..:;;ii hiit:::: ~;;~,~ct~tt.d in lLirgi:;: rjlr.t:!;[nlofi{:; toj .;.;iiikr 
f;~l>rica~ic!n plar:rs. 

-- Fina!iy, new fi&s incrjrporatt. the taiest tt.c!moIogy:, and process R&,D in the 
sen:icoricfuc.t.or i.r;$ustry is ijfteil co-lctca.ted ~ j . t k  these fi~bs. A.s dcading-edge Eicilities arc . . 
built In other eounirjes, more ieadrng-edge W&D be perfc~rmed in those c i~u~~tr i ss .  

Seraicor:d~rctc?r- design produclivity has not ads*anced as nzuills as rnanufi_ictrtri:1g 
I-?rocJ~~~tivity :rrliS: co~l~ptinies arc trying to incrz;rse this by of$>l;orirsg design la lower w.agc 
i:or.lrlirjes. This strategy has resulted iiz large incre;~si.s in 1l3e number of t.ngi:.ii.ers erslpioyed 



by I.,[.\;. se$2;icor\ducio:: c;c-,nsp;iilies j:: oi'&h\i:.-c ]~i:ztions the Kcq,f) iilf;&lls remaills I;t:rr. 
-j.-iic ir:dusiry is trying iu i;:i;rc:isc j?~:~d~rctivjt1.. ;.ir:d dt.crea:;r: cosi-3 of chip Jcsigr-i 1:y 

. . . . ? , .  . . d<:~;c]{~;>iyrg yl-i(!$-<: j:![~>\*?(.cribl <d~:~i.~?j: I{;{;]:<. i>l.ji{<ji)\!: 3 {:jll C>;lSl.i?>$; <]cs]f:yl ?:l><!<{l.iit::;% ;.i)lC.l !-:<]).3..f\p3 f(:s:.% 
. . t:xpei:si~.c ~:!iip dr:;:l;;>t~ers. 

.. . 
--- l>esjgr\ product.i,c;jf:; 1s not ir:i;fi::isi;lg 2:; is ti><-: r:i:ntber of ai:aii:.ik:l<: :run..;i>;tc,r:; oli :.I 

7 -. ,. . .  .;el~?icofiductw. r~?ie<I engintterili?, cost:: tc!r Cesigrt arc It) tir:~es that. of 1i:ct.d 
. <' 

ma~?;~fiwiur.i;lg i:fi!;ine.;rrir~% ci.,st:;. i oc!aj;'s design cic~e:; nut take fi.>li :~dirant;ige of  :111 ihtt . . . .  gossli>ilrt~i:s presen~ed hy 113.;: ilar9;~a.rc tci:l>noli>gg., 
,.. . , 

- i i2.e ctttei-npts 1~ ati'tfimatr design i::ri>ugh the dt.\izlop~ner:r ;,fc.iesiga tijol.;, stan<i;trdlraficoi~ 
n .  , . . .  

( 3 ;  inp;.ir:;, ant! drvrsr::~: oi the p::oc.css into diso-e;-e n-~od;ries t:li:i1:leci ihc outsou~cjrig 2nd 
<jff~ki($l-i.~l?? t j l  rjj?:<.j;-\<: d~:jig:Tl. 
'].tlz- ,e L j',-.*.~.?-r I > o . . ~ ~ ~ - . < . ~ ? L  l ~ , * ~ t i ~ ~  <., ;fie ir;dLi:>irc. i!-\lo )n(\f'i; and {i.ibiess h;js s,$i.,ic.n :;isc; {.-\ ,, cz-,, i L ~ i @ 1  &lid . . -. $ . 

?, .-I -, <. ; . -- . ,, , j.Tltj2j{ei:?-L:aj ;~r<>pc:$v firli:.:< jl~;:r;~c jj{>r;3yics ~f i:!-tllt <f<:sip,ris., ::ll(j-$q&./j~7,;;,  c;j>il., L:L ,> $ <.. < 3-i:: :-:; T.<> 
. . htliid 01.: ;;xr:;:l:i;:, L, <]csi.rss. .-., 

. . . - 
- - -  g'~-)c:gr<>~,v<j~<;~ ~;~<~jj(:(j<.:r~.2~~-j{.:[;i.;~)~,> c- i,y;(>[:<ji:$fy::>; iZ$ i<).,,~:;l:y. ..\\.>,:;$~,~{,.:)!.~;-$~~~j:::> ... ;~;::>:2,~~<!(:l~;i~.~:j<::cj 

.... .'. > . 
l!~:: <>ii,;ii<>ril?p, - <>; {it.:sii:\$.k ' .. yv.<3j:::\ 
7 .  ,.. , ,- 

..~ ~ $ ~ : ~ ~ , > ; L : ~ j ;  ~(jt , ) ( . )  Liil<j ?i]!,]:;$ fht2 ii,s-;l.i;,]:;;r <,f ;;;l*>j;;t:;2y:> cl-j:jr;jc!\,:c:d ; j 2  tiie; {~~~~.!:~;5 $;f.?((:. 
c' . - -. ..\ ..... ... !: 

, , ... , 
deL;rrnseu frtjrn ap!>royial;3r;:!.,; :o,;i()(i t-o 72;(j()(>,, $-j,i I bc. r131-&1v-. h ! c . L :  s.!: *, '.- ..'. s s k ~  ..v.i.;-%' ,,,..,,. c:.~ <.?l$zl!i.<2<ZS 

<.. . . 
l,:rnpl;;,;\;l;i! t;;: \,i,:;. ~ < , > r ~ p ~ j ~ j ~ : , ;  iri:;~c3:;e!j f r~ i ; ] ;  ayjpr<.>:<irr.rr$t:ii!., ::'(:!,,!]fi<i t i ,  ::t?,i)i)(j 

- - -  '{'ilr: Of tjli: ~::~)I;'ss ?no&I !la:; ailo\~:.;.ed iksr rllt:: creari:-)fi :zrc!\*vth - i-ii cofllp;~niz:; 
.-rr l '  

. .\ 

,vil.b { o b v  5pcratil:g co::ts. l.,isillg iiesign ... eilci-ir:el:rs ... in lower wage cc~?..lr;trrcs lur&er. ~ e h c e ~  
, . 

irrrtr:il oatla\; ~$51:; f<ji-,l- srar.t.uj>s :is Lq~%;i \reoorl?es (fit. ce:irzr eii.crru;ljcs 
rr;ar:-iii;c;tarii:g? sernicorducti?: cc!np;irlies :ire opt:nir;g iocrrl ilesiyt: cenlzrs ti: supl?ort Ihc.ir 
d i l ~ t t j m ~ r ~ .  '. . 

~1 L~~IIcI'. ci~~.intries are nxiking illy iJevcl~.>p~nel~r of a domcsric sen~icand~ruti?r i11dilst1-y s'31.1 
irilegral pa'; of their gri"w;li sk:i~.r-eg); arld arc: drawing in 1.i.S. ser~?icc,nducto~r jnt:.i.stmerrts.. '1-ltc 

. . 
entry of c>ther. cc.~untries 1n"L the globr:l S C ~ ' ; ~ ~ C O ~ I ~ U C ~ O Z  market wilt pas,;: chailengt:~ to I!. S. 
elijbal marker sh;ire and ti.$. enlploy:~~r:r?C. ... 

? ?  - I he I.lnited Staies struggled lo regain Ie:idiag n;arl;er share i r ~  tire 1980s after Japan and 
Korea erliered ihe market. 73zr.e is concern that new t:rxir>j.nrs to the ~31nrkel rn:iy fiirtfier 
reducc 1J.S. global marker shire. 

- 'I'I:e iJr:ited Sta1-es 11o;v f'aces compzti'iiort ikorn countries wilh educated pt>ptriatiorss, 
$ .  . . . -  s#~Iled erlginceri12g r.\;<>r.lifi::rl:es.. ixnjvc:slty nllir3stc~clu:t.s, and [o;.ver wage str\ii;tnres than 

<. . 1. rhCisi: jR AYMel^jC;3 -.. ~ ~ ) ~ l : f - r  ..i. y ,  5 . . :K' . j r lc j !  as, i ;rlw:il!,, Irela~-:Lf, F?.:.i:;si:., jsi.r2;'1, Srr:gapoi.e. ui?J p:>.!,i-ts 

if f:a,;b,l.rn ... 1; ~,!.L., .:.<.,:-,p ,. *., \- . 
... $ , " i;;;.],..! >.;.ii:; jl:,,.;i:;., j:; [:?:ir[j(.\::,:i), ;j:.;:..t: iil.:: : . ; , ~ . ~ - : ~ ~ ~ ~ . ~ ~ ~ ,  :< :  .,...::,.. i j  ,, . ~ ~ ~ z ~ ; ~ < j ~ : : . ~ ) , i . . :  ?:,: <:;-)lz(>{:;.:; ;j.> [;-)fi >!J.i(.!:,; { . ; ; ; . ; i >  

c . ,. . . . , . . 
cu-iti )i131,t: talgcreii scn:lct,;jduc~<?r. j:idti?;tr!; .$,?r gj:o\q:ih In tr-it:i~ c;<jirrr~rii-s: (-:1-t13;3 if-1 {>c)ik: 

$r,- .. 
; 1%. ;,1(.,turinl; anif design, a s 3  l i ~ d i a  in  &sign. 

51 r]:.fie gr~~\:;fh o j;. ~ e n l j ~ < ) r j t i ~ ~ : i q  i l ~ d ~ ~ s i l y  other. eountrrie:; cs;ipled with the increased 
, .  ,. ... 

rap:jcjl-y fi>f- adtlancea srl:Ience kind enginct.rir:g, cducaiiori abroad could 1213ke it inore ~IPIICUX~ 
- ;<, .\ '. ,ittrai:r and relaic 1-ixeigr; talelit ir: thC \,rniti:d Siztes. 

tialf of I.,T.S. e:;gint.erii>g doctorates and 65 percerit oi'deciorsres 3;1 cXcctricai engineering 
;!re awardecl to foreigo students. 
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C;n~n;i rs li~vestiag hcaviiy in ir:s sernic:)iid~rcr;or irlci~~:;:r;; and h ; ~  n::.iny c:>f'tlie t:.:len~erit:; 

. , 
fiecdcd c!, bezi>me 3 nl%jfil- cornpe$:@r t ' i .1~ h.2ture --- i:nginci.~.ill:r II' \::ork[i>ice, ;ia!;tilabic c:j.j3jlaJ, 

. ,  . 
21 i:trgc, jr;\f:j-jl~ii ll.i;<riit:t) :;.~:{j ;% ... ?,J<>;V~:-IZ .... ij;-ii\,jtysj:y ;ind :-<:SL?;\~-C?~ lj.;fra:.;ty~i<l~,.ir~::. 

. . ,. 
... (:iiin2i l1w5 11:0;.e pj3:i~ j';): rie;r*. \i .af~r ja!-jr~c;nrj~~~ capaciiy :.jlnri 9 ! 3 ~  c>t]:c~ t:~iull~~.\;. ht9<jhi < r f  
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.'\.- ~i r \.. rle\?< fk!?s ~\ri:. ib\uiijr.i::s, r. .iij~j,+ 15 i ~ j : ; c )  ~.;"i,t.illg zl-lliic:;ll ~jia.rk<,-{ t~arr jcrs.  :;[and,>i.cjs, 
. . 

::i;d fii2;ij;cjaj ifii.enl i i,es .,,,tl 1.0 ..,.-' (. i  up teciinologi. ... . r.rarisi'cr from ii,:-elgn ~nJiist:.-;; I:> i t s  
. . &-;;-fiestlc ::idusrr.j, 

. .  . \,:..;,,;r.,-.,. * ..., :. ... 
i l l "  I 

,. :, .,I.>: i(j ,.! .!>- <;\!,.:t<,ji l - j t : ~ ~  ( i ,  <: . I:: ic~t.ri >[>I<::; <.-<>; l-jIjLkl-j t:z j ~ ~ ~ j ~ ~ ~ ~  !l-i.i ~ , ~ - ~ ~ ~ ~ ~  [< j :,. !-;) i-t-lj. !,:c.<>sj 
, .  . ...J-, , j  &'...+.Xi. \;,;:.:,. I!]<; :,;?il,i;; ti;l\:~: ~j!:.~? (-''$-iiL>ij,':i, <j.<j;:..:<!>iic: ?-i>.i.ic.<:i .['oY c j L ~ ~ [ r < , t f l ~ ~ - : ~ . .  i < ;  i-><><:s>!.liy;i!. 
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-T'j-!<: : ,;, ;, s{-i2trc; <Jj. ~ ~ : j ~ ; j . ~ , , t j ~ ~ ~ ~ j ~ , ~ : . : , ; . ~ . ; ~  <,cjij.s;li-j;;>ij<~~l ~.{l;t:~;?y~<:,L~ :: 1 ~jL~~~~:;~l:.  i c i  l{'i!){': :c (3 
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j3c~~;z-::ll. $1; .:(,jij; : ;jljL! i : ~  : :~.~~::~.,:~~:~j I.(> f:~)! 1-0 ! ; ?-J~:~;:<:c-( ? . < j i j  ;, ~,?~i;;; . i ,  t,!i+.: ~?:j~;:: ~~i:;.:-l~j., 
. . 

j];,iy' .'i> .,., . . -  
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,e t., i-'!'.'JLit'flc3ll. 
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--- C:lzj.lja is n:eak jii JL;sign sji~lis, i ~ u :  <lcsiyx ccntc.rs :ue cxj?afl ding qirick1y w::,g:cs arc 
about 20 ptrcent of 1.j.S. wages. In Zjdditiii:~ to don~esiic: f'irms, 1n;.ilfinatjor1:iIs are ( i p ~ ~ i l ~ g  
design th-rns to design f>s the Il-?rge.lozal rr;arket arlci service ihc glob;.d eIed;rro~:ics firn:s. 
Clliria's design houses number in $1~: hurtifreds arid expeci abo~it 22 perceilt grcfiwllr in 
rgt1c~lues i-his year. 

- '&'flijc Clxinrr's indust;?,: is not world class ~;oiv, tfiere 3r:: j30te1:fiaI oppcjrturlities 6 . 3 ~  

altracli ng talent. in:.;cstmezlts ij! infiaslr:lc ture, ;j.r~d rcsoarcrs for cutting-.edge Rikl1.l. 
<:'hinz tises talellt fi-011-1 i?versel;s, t:speciaity 'Taiw:ir\e:ie alsd overseas Chiriese, 1.2 mail:ige 
3ric.I {rrtln its irldustry and workers. 

India is gi:riring up in hopes of bccsrning a m$os semiconductor dcsigrl cerrter. Indian 
policy rfiakers have es-lablistxd an export targel of $1 biliicrn in ~lllilon desigc ser-\:ices by 
2205. 

T i\ 
---  :i!iltl;oirgh e~plovfile;.rt in lj?din by r.J.s. conlp;irtizs is ~ 1 1 1 1 ~  4.4prcerit oi'!zi:rl-productian 

, . " .  
emp]<-,.;:ees ill:: 1 jl~jj-~td $tiit:::..s, 1s growin!;,. 1.i.S. semjcon\lnclor colnpk::lirs ei-rlpXo:ii 

. , ; 
:?<,(j<)[;-5>()[)(j .:?ic)ri.;cr:; i;-:, ~f:{~j-j~<;<?;~( , j i :{;~(:>: . .  c je :< ; i t i - :  ;;: $?:.(.jj;$, T(;j.;;it:r :)?ijt3 ij<:~q>j.~$!j?, !+>: ti:,<-: :<,:j<;:;; 

,-:., 
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Lijt,,-! ; ,,.,,.; , yri(..rz;[ :,;! i.!.!;::.;: :.ii.:: iJ::j;j:.:,:;fy).!J- Tj,??,  ;:;; :,?;;.~/{,~.<.: ;:;j;~:< <::{, (i.;.:: < . * > . > : < ,  :*I;:..,,, 
L .. ..L'i:Li:...! ., ,. .> 

. ~ . . . . 
-. jX/q){.::> * 4 if]*% \i r??(:j<:jLjc:l~,7zjJ; .. . ; i y i l j  q~::ij::y < : , . [ ' ~ j ~ ~  \,~;(j~;,::;~~ {{-L$:.:;t: <j<:;jyy;. i;ell[crs i ? ,  jc>;,;i:r &;;.ii\ lj:13t 

of i:yijrker- ax. I.!.$. iiesjg:? centers, their ie\i.cl st exi3c.ricact' and wnrk qu;il!i-i; is r:ipidly 
improving. 

-- Salaries arc about a fiAh of ii,S, saiaries, The ;aa:ini..s C: for 1I.S. ccin3~3aijies drop is 40 
p ~ c c s t ~  X~owi.a.er, fjctoring in ad.djtional costs for tra.vel, managemel-it, 3rd in1rastruciure. 
I.,arge salary inc~easzs are expected eucl~ year lor se~nicoixductiir de:;igners, \.rlli.le the cosl 

crzi>tiaI between the l.!ni:ed States and 111dia fbr zxperienced rn:in:igers is much less. di4'S'- 
---. {j.s. i.oJfipalliei; also aclively recruit the I-jnjted, Stare:; i-?r li.3,-educated ;j.rid traii~cd 

]r;dian r:atioj-& r.:i m;:a;jge and strrffthe ctesjgn i:er\ters in India. 



j.,onz-;e:-l:..i ., trencis IJ; the slruct~~rc: oi':hz jfidustrp- suggest ;ll:.~f. eralpioyment i1-i 

tjiafiuiaclrrril~f; t- by .. 1.j.S. sensicorzduc!or c~jr\l;,a.:.ijes &{i d~clille, b<jth jn rhi: [,!i:ited Stales 2nd 
. ,  . i..h:oaci? 2nd empir.,>;n~e. in litk1) asld desiyrri xiark ~r: i l l  ir:rr.eas@ at s faster rat;: 011%sr~e tile 

. . . . - .- 
I;.,initecj St:\[,es. -]'fie n;os: im:l-li>dj.ate ci-F.ct . ,d of .. ;):i; , : ,~,r~~rcing --.- ~3r.d oflshoring IS pc,srtr:le ior 1-1 .S. 

. . . . corfipany co12-~~~elttlvenci.;s~ bu: ourl;ou:cir~g t%nd ofiilho:ing hc::,:r-: (lie p,c:rtcn~i;il I,<: sf icci lJ .S. 
3 '  .i . 3 i;irkel sh.i..,.. ,Ir ;i~i.:. JU:.?S 11% s e i . ~ : ~ c o n d ~ ~ t ~ r  rnziii~,?i~l.;iri~;s> desigi?, 1i1:cd K&.]> il l  th2 lorig ier~:~. 

. . ch:,;>lie li;is., l]se c,!.>;. s<:j;ijciinci~rcii!r ;n;jus!r.:? r.e::j,igs m ~ i i j l  ui:iq:r,c .~;r:~-:ngih ro ;iddjy.ss s I > , - - , ; '  ' 

t.!.it::;c ~ : ~ I t ~ ~ ~ ~ r t ~ : ~ : : ; .  
. . '. . .  . .- ] f  jj;ii: 3 . , I ~ ~ 1 ~ l ? l i ~  ~ ~ ; t ~ r ~ c i ~ i . ; > . ,  ~ap j ta i  'ir:ar.l:c;., b;.i:,ines:-; $:.irn(dlv ~1.!~.r<>i.~t-);er\i :.~jj;);vl~i~, 

. 7 .  ,. ' cn!t.ei>rcg:;i;r.s to bfiflg :s(:r.:,; id:.;;:s ::c;~:~;i,!ie$ ifi II.rrbr[.,&; r.::.$ic,;kj~. 1 ;Lil{; f~p~(: j , i  j;<::;: 
. . 

>{l-?i<;ti[y{:::; [j.??.::. [llc]:rs jy i  11><:: j,!t;ji.jxj-r.;:, 

. - . . 
.- ;. jlc: $ I \ < + :  :<;' t;;,. ,<!L p,: i<; .\ cry <jiv<:I.sc,., L.<>~~>Klc;~;j-: ;:l:<:[\.j ?-h,::.i 0. ti-- ., 7 ,, - i? .. i"" 
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!.j,,t, j,j<:il{:il.jy < : t 2 i ~ : ~ \ ~ ~ ~ :  {jc:s;i?,yl I- ~ , ~ : ~ i ~ i , ~  t;;-{.>i.3i3<j 5(3(j i:itjjc:;:, ~;~>~-:~~,i~~~l;~<;. il.:{:Iij<;;i>2, tii,<; ~ ; : - ~ ~ ~ c ~  

tai.>!c.:;5 coj;\i;:iy\~ rLlnj;Ai2c.{ ai>:i.>g<r - :.j;c rp::~ 2() >~..;:i:?~~*,;a~;d;.r.::j~r c.<iryii\arijt;:; : : ~ c i : - j d ~ i i ~ j ~ .  
7 .  . , . , 

-- -  - 3  . . r t  afic ~ ~ ~ l ~ ~ r ~ l ~ y - l ~ ~ ~ j : : . { . ~ ~ ; - ~ , ~ ~ ~ ; ~ ~ : X r 1 r I - 1 ~ r 3  j,-,\> inli.rai.lii:l{i 
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:i:jtil the :;l-rjli-ty :Q iavt:st i1-i c,.l[.tiog-cJg~ ~c~jli:pii)g;c~ !I1$ i..;3.2? :j:3j;~fi-:ri:rj.3y\ ij3dusr.r:. 
I.. ~~<.>L,..,.. -. ..;. t.qcs ' 3.1. T C) -1 br:r\,.:: -. 10 CIZ~~~L'SL" toy tdent. 

,- - 'li has a ]arc: tx.iuca?;:d, skilied, a:1c3 expt:riencecl xrzorkfc~rce. i;vem ti~i!ugh workers it': s o n : ~  
5 T.. 

Isv,ier-wage countries can n~atch &.i;S. -la.orkers in  tes:hnical 5kiil.i: and sonreti~nes 
ediicatiort, -they Lag behind U.S. workers in experience and management skills, 
It ~rraininjsis a his?orical. vantage In ii-i:lellec;tud ~.?roperty and dcrnsinntes ills: 'iucraii-s~e 
rnicrnp:ocessor nssrkrt. 

--- It 11:s surviveci prdvious co~npelilii;e C ' ~ ~ N I : C E ~ C S  ~SOYII Iaj~ani:se snd K.orean inclustries, and 
prospered and regained leadice L, xv<:j~-lii m;irket share. 

- Ever\ I-hough ixany 1J.S. cc~rnpanies are becomir~g fkb-lite or fa.b!i:ss, it. :rppears that the 
I,jailt:d States v ~ ~ j i l  mairitairt a core of cuttin$-edgi: rnanuFict:lring arzd prt?cess R&1) in 
si;\nse of' its larger serniuonctuctor cn~r\panlzs. 

,-" , 
iricreasingi!; sopkislicated po\\:t:rll-:.i phar~'~;accnt%cak are the precursors for . . 

iyjl-lijv:&ve b r e r : k j h r o :  ill tiierapz\rtic optionr; for I-iun:.:.in diseases disabi]ir.ies. 
(?cr~.:sider;lj?ie silr.ientijjc ad\iafices crver {hi: i;yji. se-veral deca.di:s have ~ e y ~ I ~ t I o f ; - -  ,,,,d our abi1i:y 
to rrrlderstalld hutj;arl diseases and cilsabiliiies ar !-he rnolecuiar biologicai level. w!.iid; has 
opened the door to raking oa more complex diseases and disabilities -ti-uougt~ inore ~f'ft~ctive 
rnc>lecular therapies. liYl-iarma.i:eutjcaXs are also xvidely regarded as C>IX ofthi: N:.iZ.iion\ ilzost 
impod.ant high rei:hnc>iogq: sectors tl;e f~iture --- as a source of new healthc~tre aecl;~;oIogies 
i..ble t:> in3pri;ive the T \ ~ ~ I ~ Q T ! ~ s  i v c l l  heirtg 311d jiving standarcis, as a realtrl of 1-j~siness 



-.. : hz  I.ifiibeiJ St,ztes his I O I I ~ ,  I1,jcei: a eii~bai Ic2dt.r in plrnann;3ct.~tic;~1~. I.-c?-, r~:a~;;), 1.j.S. 
. - 4 2  

inlernaiior~ai i~ailirtg p:irt.~ters - - -  li-L 'f:.t.~ropi.~ Asia, and I:..a~in America - !lave ii:dioatetS c;.iri>ng, 
. . . . 

fi.iture aspirallons iil the biosc~cilces, h~ci!tlcl~no:ogy, arid associated induslrizs 3r:d marketr:.. 
?-, . . 
1 hesc asplrattont; ape both 1.0 nleet ti-1~ gri)\vi13{; - l.iea.alfil~3~~ O Z ~ Y ~ S  of  their dolnesrie populi:.tiojis 
:nz~I to eventually ;:c,rripetc in lhe lasgi.: &. zlobiil 11::irketpisce. 'YI1:s r3isc.h questions ahoirt Itow 
this ,-. c,iol,a{ ;nar{<c:pIace wig;: .c:v.:jI:le oi.cr 1-hc ba]al:cc C : I ' I ~ - ~ ~  c;lrr.ex>l dec~de ,  sisd v\,.ilal [.lie 
;i22p{icatii>ns ;qij: l?c for tlje existinlr, <. ~ pi-tari?l,;ce:lticd infra.s-rr:lcftrri anti \:,:orkihrce in \jfijtt:d 
,- . :>tai;"\:. 

.,-.' ( . . 
u 1 tit: ;,iiarrr)~c~utii:;]~i; ij:.d;rs[r:; i': a :;iril;jjii:ifi? ;> hector of i l ; ~  !.!.S. i"i:c)$.>~~ny. 
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... f i  i:; ;j;s<> <>;If: ;,(:(+j.<:; ;ll<;!:f $,<;.{<.;-) :.);[<;rj:i;i.,.:: (:f;:!;i. j l . i ; . t j<!r : .j,;;. $ J ; ~ . ~ [ ~ ~ ~ ~ - ) . :  ) )>  ?(.q.!.:, , ; !,:<,..;!:.:;~.i:;(j, 

. ' . . ,-.. . ,, . ., . ., 
[>~?i)rr;;!.~:;<;~:~j(:,:3~ (:.\>$;.>;j:i:lI[:h ,&j;!j j..i.:<, ( ~ ~ i T ~ ~ j ! . j : - \ ~ ;  q;. ~<jy~::~,l-j..4>i,t,:;$t:<.j. <;<:>r\>!:7;3-i-iieq fj.;,:\:;:s:y<,j ?$.<:..; 

,' .)'7 ' ' ' ' 
j?l] l i<>;j  lj.i r+&l) jr l  [I-:<; :<I,s, ;il.i,,i i j { > c < ~ j ~ c f  <:>[.<,i-iib;\ :.ij><>ij{ .>A,! !;<[li::>i: i.(:;;i:< :.i:>c!li il; \ , ! j l j icLj 
r . ,  ".,-.'I " 
. . !:<LLt.;: , .  

... 'j'{.><: i~i~3i;;3j ~ - ~ l ; ~ r ~ ~ ~  jijc p ~ ; ~ i i ~ ~ ~ ~ i ~ > j c , ~ c i ~ ~ ~ t ~ t i ~ > ~  i s  ; ~ ~ ~ ~ j r r i ~ i ~ c < j  !I.,.. t ~ j t ~ ~ 3 ~ ~ ~ < +  aj-i<.tj.;;. $492 kaij]i<;lj j j j  
r) ' 

,> t , c .  ' ,. . . A * L  .. .. > ,  

2{)()3 , ti,j.th anrl:.la{ er.oi\:lh i.ait:s Q ycr j]2e las t  ~ f ~ ~ ' ~ ~  ;>;?a:s of 8-9 :3;l. . .-v -. p , b ~ ~ ~ l ~ t .  XOI-~JI Fi~~.:c.s.ji:> 
j3onzi1iati.d hy the t.J~:itzd Stat-cs) ~ C ; C D U ~ ~ S  for about 44 pcrccnl; of rhis global n~:.irkef. with 
annu~il gri?*,vti-i rates of ;ipproxiinarely 1 '1 -1 7 pcrcc~?E. 

,.. . 
? I  

;o 'l'he 1I.S. workhace $<.'I- d:e ph:.i~-~naceuticals i ~ d i ~ s t r y  totals ciriiund 294,000. 5jf this about 
.,.-., .. , t r ~ ~ n t  are inviil-~ed in proiirrctjon a.rl:J :~hout 27 percent engaged in scientific, jxsfrssional, 

or. i:"chfiica] acliaities. 
- ']:'he B:~reau of Labor St;.i~istics psujttc~s ail jncreasr. of alm.ost 68,C)OO occupations im the 

20i!2 to 2822 timeframc. 
---. I-icss~ever, these cn~ployrncni figures - dn rsot ;~ccotmr for sen:ic:es prnvtdcd by csratr~cl 

rescrtrch organlzatioris C:~T for universities slid no3.:-profit IP&D organi;z,;rllbr!r-is working in 
::ollii't-)oration L V J I ~  gi~a.rm:ice~itic;il comp:iriies. Neither of ilrcse jrnpoj-(ant. ancilIary 
cornpo12ents of i-hi: piiarrnac.ei~rjcals iizdustry is connprel~ensivt;1y- tIocnr-ner~(ed by in:!:castly 

. .. 
or goverixmzfit siatisii::~. F'reli~nix~ary research ~na~crttes that tlxt,\;; m:i/; I,, a siz:hlr: . . f"i.ai.rion of tile enlpiiz!;meni. <;:the core rr:c.;iis:ry ci '?e~I i:.l.mve, 

. ,  . , .  \' , ... . . , .  #>.,, ... .., ... . . 
, ,.~., 
.,..,,,,,>,, , , 8 ,  .:,I:; :r i . l i j ( y :  ::!i t'i;;; '.ji:i:jj:3:.i;-;:ii.: :.:i tj'1' :.(::-~)j>;$i.i'.:'i ;',.\;r:,,f':,;i.C<;: ti.:' :--:'.'. ::,..:<!.4\k*,...:: "..' . \:: ' >: 

. .  . . .. 
" t; "" . . 
:<c.G.,l.j3 jllk:rk~:{,i~.:~!, u cij.:<$ s;>.!t::<, t-x>xj.: i:fij:~i.~.~~.j.;~g?j L( l lL]  gt:tjg;;~~~j~~jL: i<><::[,i\>l-: $ 5  jji){ cjpzr fr; i i ;  

, .  . ir~&?r.n,arion provided ~n the corap::i;~es' a~lritial reyoi?.s and orher Gnaricjsl Glings. 
-- f t  is :ipp;iyer1i, howe\.:er, that anlong ifite(rrr~tt:d &., corfipanies. lJ.S.-hertciqua:ti:red 

col~pzr-ii;:~ hiisre subs:arifial nul:~l?er of ernpIoyees in facilities abroad ar:d fr>rt:igr;rr 
headquartered c o ~ ~ ~ p a n i c s  'ria\i..t;: substaitri2.i,3 nun-rher of employees in ';lciljries i ~ i  the I.jnited 
Stales. Fen: of the Sndus t~ ' s  Itirgest corxpanies provide disaggregated statjslics on 
;ele;iazi c{zaractclislics of their emlzl- v I,) : tt:, i'hy fin~c-tion and geographic locatiorrj 3r: their 
rcpdlar. .-.. fjylai;cia{ repc>;tF. 



. . 
- i'gr-:.esponi$i:3g inf;:>rinl?ri~;~ il;;r :he ;,the:.- srrj:tii<r ci>r.;3panies i l l  1i-i~ p~san>~ai:e\l~;ca~:: 

ji:dustpy a\:;o ~lpt, ri.a<jii.,: a\:si]abie. {-jo:>vrt.i.t.r hilsifiess 1;ress a.rli::jzs su~gi.sf ... . 11131 eVcj.2 
. . 1-hi. ini.'iu$.{ry's sma{le:i i.orylp,:.nit.:; ard a<,r;apr: i ? f ' ~ ~ ; ~ ~ ; t ~ i i i { ~ . i ~ i ;  f<.)r ~ ~ ~ ! i ; ~ : ~ ~ > r ~ : ~ . ~ ~ ~  *$$:cji-k i33;j 

are souri;il:g ou 3 g.ivb:d b;.i~k, 
.- i he iridusrlp's cor~sidcrable dyrialilisnl ar prei;sni also adds t:, ::on>plc:ciiy of r l x  

/" anrrlysis - ir;cluding ncu:tcrous I:irgt.r i-.olI:pa.np buyouts o f  sl-l:aller rirrl-is to acquire 
. . .  

c;i~itj,g-t.dgi: scjefire techcolog?, !arg:r can:p:iny mergers arlii acqu:sitlons at a glohtii - (. ,- ~ irti,el for erficiencq. arid market exj,aa?siori reasons, a n d  the growing attention ;o 
.:i~lt:;i?urcicg gr:ner.aliy (-vi:l:erhcr with d<?ri~cstic: cornpat~ies or rhose ;~bi.oad) as s!r;~tcgic 

' > .  rrsp{>ll.se to el;.it:re,rng i-*~.isll:es~ I X P ~ S .  

1 .. . 
s , :3~rh tiic irlr.Iuslr\! aaLf r;\;ir[<cls t;i,- :;:ii-\:um;;ce:j:ii:,i3{~ lorisidcr.?i:ib]y gl<,i;ni ir\ ij>inr.;, 

. . ,. 
- 1'1:~ ii~cii~i;try?s pri?d\ict:an :.!\n;n:: lor rr:.:;tla.rils, ~ ~ ~ . i , ~ e i < i p ~ ~ ~ " I ,  m::ri;.if;ictiirilig, tlln:.-kciing; 

ai-id s31ei; <?;,ist ;lrtrLirld IL; 'llIe ;r.J~.,-.. ' ... .. 2us.:,:.p< s pi<>st g ~ ~ ~ ; e s : ; ~ ~ ; ]  L:c.g?j3-;;j2ijt:~ lj<r<:L:j\%:f: i.ii{..: 
. . . . 

5 ; - y , ;  > < - ,  : it(:,-L>:.s (.>f.! \),;I> (L: j] [.:ic:\; ;.jy< !-j;:::;.G.<< i.l;i,]?<(,<(j 
. . . . 

i : t ( j t . ;s{ :~<.>s LC>{.; icf; *:.,(>l-[>;i;;.l.ijL:s ct)r,t-cf>jj), ;)!...<;<>t.i;)t jky( z[;)()ot d.(> >qT<-.+:-\j ()i'g:(>i-);;.: :>:.jj:;::. 
. . 2 ' . . . 

$2<?{-:<-; -,<,j-;-j>. $>rc;i.tL.y ;;;.i 3 pf:y<;,':;jt t:/-iLiri: $J..,..t:.-l;j, ;;i>.;{: <)I [klc-,<; { , , .  *.*........ 5 t . c ;  .>,,:, 
r l  

-.%.?lit\!:.ts t <  ...... ,L; ,. 
. . . . > ' ,  

h;;.:id~u2rtc~rcC~ ~1-1,  in^;^;^.: :;i;..,tc.; ;ir;iJ. rfir: c:.:t.3c;r. j jvt2 ubi-adcj - -  jg i1.e [jr2;izd i:,jn#i;.i31, 
S;>;i;z,erisncj, f:ra;l.-<, : l t l , j  C';... . - ,.,,. .. .. , ..,, :nlany. '{'j.li. j-::.:?: of 3 . 1 : ~  irjJ~.isiF7?. i : ;  c;<.,~-rjp~>~c-<j. <J!- :j. j.;i:.-g~:. 

. . 
av.lni-;cr ;,if comp;ij:ics u.itjl la:.-yifig pr~i i ;~i : [  n;i:tes., l;\ar!<ei ::e,',>k,..i,hy> % . bv->y cirld ~ ~ i ~ > i . j ; j < i ; ~ ~ ~ ~ j  

actjvltii:~. 
" .  

--- i : i  cxpec:<:if tliat both fl?;: c c ~ ~ - ; , ~ ~ ~ l ! c :  i':,~ncizmznt-;.i] ofthe i~\d\i:l;iry, pariir:!ilarlu rile hi.!-$ ... 
cod and risk of r-esemch and produi:t d ~ ~ e l < j p ~ ~ ~ ~ ? t ,  ;md tbc I~zcrea.si;igly glnbzi marr.ilc. crf 
lir-, t . Ji:ietxces I.~sc~:L:~I wil! drive fi.'<~:ther global cijns~rlidaiiori iil the years ahead, 

< .  

,. . I hz [,initeif St.:.ifm is widel:\, xi:ogr;ized as thit gli?bat center ii.?r gl:;u+~~~ai:c!.~~.ii.al l,eseanh 
and inl\o;ratiar?. This li.a<iitr-sbip I1a.s incl-easec! over {hi: Isst decr:riz;. 2nd reflects 3 ~;0nstcili$iotl 

-T. of'i-a1,:orsSle ~ir~~:~n~st-31:.~es.c for jnf\0;~8rion, ~11e ~CSLI!: i~f t!.S. pi31icirs 3 r d  initlatixies. i $icy 
i~~cl!~c-Xe: 
- A:3imd:u?t support f ix pre-competiii~e resewch (~~otabiy,  the basic research funded by {he 

Natioilr:'i, Instihltes oi' S-icaith (NElH), wilici~ pro~ided $26.4 billion in fijndirrg h r  lift: 
si.isnc.es researcii by -NItI int-l-a~nliiraI I;\borat~iries, ir.niversities: a.rt.ci other extracliirat 
research peri'c~:~ners ill fkscal year 20!!:3); 

-- Tho strong pool of i.!.S. :i.r.irld-class sc.ientitiil za1t.m. and cc~ntint;ir~g :<trt.iii*~~ of sc;ieriiifjc 
nchicli7emitr;is: -- 
1 s?xorla i?lferpsi::; (I!' i ,!,!.,, b . - . - y . -  ci:,iLb. .-i8-.. .-,>:.;:> I , .  :jf;d $.:;;.:-!j1:3:, fj.l;irkc:is j,j.i ~<~g,rcL:;s~*~:<~ .c <. <jc~:~<:j~~rjil~c~:13j ;>.::<! 

. . ,- ,. ,. . . 
: ..<,.) ;~~-jr;~>c:~~<:~;3j;2,;3.~;;81-; <..>! ;;:,;(!,:;~:{[~,~ j;:..:.pv. I;~::~:;; , ;; . !: . ;;: , . .  :i:!-;;:,<, ;jc.ji.:lji{>j.2 {.!-, b::.;:.i..:;:.:(!<::.$ ? ! * ? ' . .  

.I,_. ..,. , . .  . . .  
,.<>,.L,s.,.,. $,L,2,,;,; -:,u2,.> !-: [li<: [;::3i<?j ~ ~ ~ ~ L i ~ ~ ~ ~ i ~ ~ ! . ~ ~ ~ ~ . L ~ , ~ ~ ~ i l ~  :;{J;)]~.:;iljit:.< ,;i>t...;:?, >L ,/',I{. i:&;;,: ic <,?itr ;,!i.i!{>..;,; .i ... 5.. 

Stares 2(]()3: 
- All ~.t:tr.acti~:c. t1.S. ~ntrrii:;fp/:t~~'. both h n ;  a dernograpkics persgectii7e and frctrn a drug 

pricing pi?rspective; ; ~ r ~ c i .  
.-- .4 weli-estabiished goverrunei-it regulatory regin;e, such as the Food and 't:>;ug 

Admi~~islration, ibr approvir3g the irvarket entry of new pl~am~aceurieaiis. 

Will; i:olI;ir\u:;d scicntifi.~ strength a;ld lricentive frjr ind~istr): to take on ar:d inv-esi. ir! rl-ie 
task of r\ew phal;n~a<:cutic::.i dei:eiolxner\r, :hc lIjriili:d States: s!lould retain its rrjlo a:: cvorld 



, . .  . . .. . lekl.rJi.r in ph;irmace~;~-~c:~~ i:.-l;lo\;nii::~> wlih eifc:l;lvc.! ~~sponsi..: to eirrergifig, challenges :ind 
Issues. 

. . 
.. f-{i.al[ilcr?re at-& d~:710~;ra~ji.i~c: flir\d:trr?znl& ~112229 .. -. tij::~~ \,:jgL:n,u.; pace of'gr.o\~i]-~ 

* .. 7 <.., globi:,i dcn;;i~icl for. p n , . l ~ \ n c ~ ~ i t i c i i ~ ~  s&)u!d ciintifia? I-;:r si:)rni: tjyyj. cc>nlt:, i l ~ ;  1 , i 1 - j i f 4  G'.. .A 

St:iles sjlo:iM d j s ~  rer:>ain tile svor.ld's Ir.:&ing jna.rkei for pit;a.rmaceuficals. 
.,-. 
1 he I-,a:;ic science f'rortiicr is lil,:e'iy ti? zor~tinue to 3dva;lce at a tiist yas;i: jbujidirrg 
pa~.tj,,lariy thz rei:ent prc;;g,ress in gea~ornics azrld :i:iated rnolccular biology Gelds), x:d 
rl;ls \viil o l x . ~ ~  n!any new oppc>r:linjties for pl-i:irmaceutii.al ir\xin::rttjiiri. 

. . . >  . 
PP SU?~l? c:iller:jlllg P .  1 5 ~ 1 ~ s  :y</lli-l t:l<"pr:rentia] i(:> cr<>de 1.J.S. ::&anrligr:. ct>;rld .;t.c?& t i ,  nu:ice:iill:; 

sbifi; SC?IT~~:  fif'i-ilc j i l ~ c ~ ~ ~ ~ i ~ ~ l ~  :iyld j:-!j.:(jc.atjori cjlginr a.hro2i.l. 
. . . . . .- . . 

-.- (I~. ,I: ,.A j l , ~ i  . y ;( ,.:..iafif coilslac;raIios! is t i * ~  :rgp,,:l-t>ssi:.e et'i';lns andextiay 11: liuropc:,, i'3.s;~. ;rr:,ii 
,>: .. ~,,,,T . .  .. 
,;. ;-;i: *, lsi.rr-: to di.vel?>p 3 i($ob;iilv - cc>mj>e$ tt>,,:e scicnci:.; indlr:;tr.>-, '-I'i:t::;e ini[i;rijyes 2 1 ~ ~  

\?;.: i j  (.j j :.is: ::u csi>i~:-l ;,i~icf :.~-i<!l:-i{::l iTii: u .  
& . 

. - . ,. ., . 
,!\?,;:;{;, ;->;jlj;,.;~;;J) i><,j;L:2; ( . j ( : ~ > ; \ ~ ~ ~  j;; {,ji.<: :.,!:i.;ic:.j Si>i<y yL:;:;~-ecj, i t >  j-k:.i;.{t;.;(::;.r{,: (:(>:j{ {;(,~-l~2~~,~(l:~):: .  

,lj;d ci ,bt t;,Ef;c;rju)<:ni.s.:, ;u:cj 1~ f ili. i-:; . , <  b\>n;l:\l.ji;c ... =... c?f ;ic,;vyfabli: f (2  >,cicncc:5 :.Cstl:3r Ci.j., jl;?i ::: 
. 1 

i:o!L?i;;j;il r<i tilt' ~ ~ i ? ~ > ~ ~ :  !..is:; :::.i;j rr:ii;-rr-l ~spz~;~-;l~iorl.: pltsr-r;.3;i<-y).L?II-,i ,.&..> i ('(,r-n. .Lit:s.i:.c-. ': 1c.c .. - .  tsv . i , j j  ,:,.:. !.,.. < ,  <.? 
. .  . 

i.:; {,. c ~ l ~ ~ l ( ~ ~ ~ ' ~ ; ~ ] g  ~ ] - ~ c ;  . , < r l . i , [ ~  *. c . ..< 2.1-i,-: x;<~lc!j-i~ ( j  f tj-iciT fiJl.ij.rf; j i5,cs?ix-i(:l.; i-z; j p:~c:<::: ,,...uLi:.t .,- {)f:3G: J.! k.,.: *-, !I.. . <, 
C? 

&.vt.j,.?-i :., %?-! i?Il f . .  
. . . ,-. 

--- Irl~~e:~~lllgir', ;tie c;~p;.lbilitie:; for  5t:arrg scie;ij;e vn<f tzzhfi<j/c,c.; <, ., ii; i1-i.:' ; ; ~ ; " i l , ~ 2  - 

jl~ic]. !.-j jLLi> ,- cr hiisn;311 tajer~t.. rzsv:.i:.-cci;, and i~l!i.astrtlcturc --- :j1:;o exist abictad. Workibrcc 
stell-i:; rlr& so much a problem. f;)r !Ilc i,.i~~iced St:it.es in terms nf lev& of s;ipply. The issxc 
is mucl-1 n1or.t. u;,'le$l;c.r the Ili~ittc; Slates wi'il develop ivorkers with the right skill sets. 

... > 

The increasing syrlergy bznveer) fS$ld.s, such as crrixlp~rlcr sin~ulatioiz and binlogjcal 
systems requires tin inter-disciplin:zry approach to education and trair~ing. Other counfries 

. . 
app""l.2 recc3gnize these oppor.r~inltrcts a;~cX we working 1391.d to target then\. 

S~~ccitss in today's global economy is not only iJeper~derlt ~ p o n  ~ C C ~ S S  to n a ~ ~ r a l  
resourci:s or physical labor, bu! also is j~~cucnsir~gly being detern~iriei!, by tzov,: tvell 311 

e ~ o n c ~ u y  or a cornpai:j7 call d e ~ e l o p  ;ind Il;irl-iess the skills 3~1~1 ,  creative talenfs ofpeopli:. In 
. . 

iJ13t st;~;s;", r : c j i~a t i~ l>  tfir:nl~lg bet:on\e ir;disperrsai,le ti: ei-~s:rring n~:pr.oyriatc levels of 
~. 

~ i i j t : . l ~ l ~  yg;<::<:;;;;;)c5{ !.{-J s!Jsl;)ij.: ?ijl-j{:<\ >it:c,:-: ,::;;<I ::c(jri::ixi: ;lj"<>v<:\-j 
i> 

. -., . . . . . . . .  . 
j ?)c {-;ilit(:Lj :-;f.iliCs ]?;p>, 3iy.'<,>ric;.i[v t>ci:;[ i. iL:;jyjcy iirl hig:,.>,; < : - < - ! > ? ,  ril;,...,.. . . y  

~ ' . , 
iL.2 .,,., !.,$ ...L A...,J> <"t ic: ti&.il!I!$~$.;j,> i.~,,!.;!. 

G, 

of-ht:r &-ijllniries a,re atie;llpgng io pri>~,iiift: comnarable cilialit): sf alld 10 eii.UCStioc. . * 

Aithiough th;ir'; r;:fio of Bachelors cXegrees to r i le cr.dicge-age popu1;ir;c;)n ln the I-Jnil-ec!, States 
rsrrlains among the \iiorld's highest, olhcr rrations are quickly catching up in terms of sheer 
rluinbers of gxaduates, For example, in bi:r-th @bir;a a id  fn$ia there Jlas been a ~Xranlrrtic 
iilcrefiss: in xhe nimlber iii'st;.idents ellterix~g higher education systems. 

'!'his a.v.ai]~ii,:ilil;< of highly edui:att$d grduaies has allowed cona~iries iike India axci 
<:hjfia ti) ~?r.o&r:"e, <Jcveloi>, even design products or- s e ~ ~ i c c s  that hit!toric;rliy were :I\? 



' 5 .  ,+. . .. ,.,c. . . 
i b:;i ficjur caswls rega~ding thrs re3;iew cti'zi\ucat:l;,:.~? and lrainir:g progrsn\s. Fir:;t> . . 1 1 s ~  rc~;ic\.v f(;cused *>:I two le?&r:g i.nui;tries -.- <'hiria :ir;d h d i a  --- pria~m-ily buca:,sc rliey il:lvc 

becc>n;e ieadi~lg desii:l;3tio;is lo: outsourcing mil' off-kii:,ring iron: thi: B.In31cd States, aud 
1- , . ,, ,2 f-, ?-' 

-. . . 
:,c.k..,. ,..,, br?ih i::bin:l 2nd India gi';~dualt. i;i>n;p31.ablc iiumbers ijf sc;iei;irsts and ej:ginecrs to ;Ir;lt 

the i.iaiteii y-.--.:,. T ,  1 ,  
. . 

, (,t:,s. SCG~JII(-I. t ! ~  anliiysis e:;;anurie(i on]:; the pcjst-szcr>n~lary ril- secon3;;;ry 
, , 

r:iirrcurIi,l: progj.:Jrns lhc: r.t.0 ci,i.lntri;.s, n!ajniv be<:ar.lse a {:lrger pr;>portion r-,f grcrl.i~.;:\fes 
. . 

~ ~ g l I ;  p<.jst-:;f:c:~)r2;]itr;,, ;!jj;j:;:: :::f>ic; [ily l;;if.j<>l-l;3] <;; j i ~ j ~ ~ ~ T ; : 3 ~ j , ~ : j j l : : j  ; ~ ~ : j . r ~ . i ~ $ . ,  ,&L l - j ;~yy 

c ~ ~ n ~ { ~ : t e  f:rrfi:t. r::.y.je;ir i c u l i j  iilcir.ldti :rli stages of cdrieatiit~r syster~i, 'I'hirJ. ii was . . . . 
Lji{l-ictjj: it.) c:c:iyi<jt.>ct :) ~.jt<>j,c>:.is;j-j :>n;:iy:~t~ <>i-'f{.j.t: i?afi<.tl~;lj ij.;lj~il-jg \:<>~;;j!.j{:j~~ijI ~ ~ r < ~ g ~ ~ : i : ~ ~ ~ ;  .~~j!-!->ij> 

i: 
. . . . 

i!lL;sL: c ~ j : J ~ l ~ y ~ t ~ ~ ;  c j ; i l . i > . c >  ..... , : t ,  Li i : .  ,., t z i . . . . ~ : ~ . .  >:.;,,.,.< {.~j'!l-~i:; ..;f.~j.~,j~~:, '-['j.3c22:&s3.;,-. pj.!]\!: ;jj1p..4,,,t.?j L~.>U . L - : ' , ~ ~ I O . - ~ P  ,. ~ l \ . s ~ . , : , * . . . .  <>:-, . h  ' -  i ~ L > : ~ . : , , ; . ,  , 7 # - , . 7 3 . 7  

. .  , ,.,. . .  
.is (3:1c;rL:{j jlc1<.;, ::;r~::lj:.,., i i  >.,:;cis .?!st: c.i;fjjciiii t!.> ~?C,-CJ.~.!C~.:~: ti.:,: . ~ . ~ ; i : : i ~ ~ ~ i ~  ::.~J~.~:~:~:~ k?f.$:li.:~tlci:; 
. ,.. % ' . . 
$.j;i(Jri-x.i;$ii<:j-i ~ : < ; , ~ : l - i j > ; $ : .  4,;p;-; ilc,;l{ {.,y $,T;:pJi[;$3s!<:?<; $,?!.:j, <):)!ii!Qi,::{j 5:::- JL;ri\,(..<{. fj.$;;-> ; \)-;.; . . : < , $ 3 : , . ? L . 2  

L .  
.. ~ <...> . >,. - 

. ... . .. . . >  . . . 
;;?.j {j) ;- .\y{r;/ .:, , .c .  ... . . , ~ L : ~ l ~ l : : , : . ~ j ~ ~ j . ~  ir;ij;.; :;j;:.->l:.i:r <j.i~.j;i fyc:Fri-j : j i :<>[~~c:~  h<>:j.;-<;<: ji; ~:::.s<::;, !><jft>. ::t:t!; <\ f  

. . <., 

~ t a [ l ~ t ; ~ S  ~{i::c.j 

*i. 

B r l h ~  p ~ ~ ~ > ~ ) ~ t i i ; i l i  ili'rhi: college-age j~>p~1atioi1tha.t earn& degri:c?s in science ancf 
. , . . .  , . ,.- enginecrrrlg blelds : + ? k t ~  s!gnsiicanlly larger i n  sevel-:tl coirnrsies in Asiti and 'I:urfiy:.~ rhm i:2 :&,e 

{.lniled Slates c!u:il?g tht;: sar~lt. P C ; T ~ O ~ S .  - 7 ,, 
-- Scicncc: :.i:-id e3gine;:rii;g degrees have consisren:ly ~rlailt.. up :.iboar or:e.-third oi. !.;.s. 

\mdur.gracluaie dcgrees over the pas: 20 yexs.  How~:~el-, in 2001, the percenlage ol' 
bac.l:elc?r. degrees awarded in sciellce and er~gjr~ezring in China, Koreti, ~ i n d  Japrtrr ivas 59 
percent, 45 percent. 2nd 66 perce:?i, respectively. 

- In 2000,l.i.S. st\ldents earrrt:d abc~ut IS percerrt oftheir B;.i~!\~siorti Li~gret's in engineering, 
wiijle studznts in Asin 3 r d  i:;irrtrpe ean~ed abcjti'l 40 percent of rhr:ir 't3acbelors degrees ia 
engrneerrfig. 

- -  Scj:jth Kart;;\ 3nd 'rLii\~ali fl;.iy;c incrc;?scd their mjio of' fi;aohelo:s cJzgrzcs is! :;cicfic;i: a.ud 
a~.; ;> ;->(,:.:r~;~j:j.;%gi: <;{ :.Ilc 2.4 ~?~:;~j--<>]::.i ~ ; : , J ~ ? : J ~ ; ~ ~ ~ ~ : ~  j-y<jlrj itIs: <:a:*:(:c 2 p!;r j {j['j j?? 1 <I75 

. . 
f ( >  ,.;! --)i,.>;.[! ; .;>; .,.. : (;{>, .,; : ? ; ' < $ :  b ,  .. : , , > , :  .. ,l!.l : 



<:;.. ;; \.{. .> :.:.: : ;>!r,!.> . . 
i ̂ . . A L . , . ~  , ,! ,.,,., L:. {;.if!<;; itkc. rf;<i:;~s 111 ~ k - ~ k :  ; l ~ j . ~ ~ ) . > ~ > ~ : ~  ( ~ i  <.,h:, ,<l i ,h . f -  d . ~ : s ~ , { ~ ~ ~ ~ ~ - ~ : ~  ..~i\ L:~s..> 

r\.i.~i):i ng ai-!:c,::,d. 
.. j-:ri>a> I f.0 2Q(j j , abo:.i; 458,($J0 Ci.rjriesc r;tu&ri!s :i.ent to jlzore t'j?.aa 1 {>j i:i.,urj%rjite 5j;d 

. , 
rrgioris hi. o\iersr:as study, v,;iil; {:>se: hAf of thein Trsveirng I(:> the 1.Initr:d Sbites. 
T.. I .  .-., . . . . 

--  i be number or c.,illr;esi: si:idenrs i~'k.,Anlt-rjt:rtn urliversitjes grew Cron: about 1,5C!C! in 1980 
to ab~ i i t  65,ijOQ in 2003. 

* '.['he Chin;:sz govenln>erlt has taken concertsd sleps to ensure that it Esecozncs a viable 
destii;3liori fc!r inlerrlationnl. researcfi and has the university and indtlst~y structtlre to nirrttire 
highly skiliecl ialent. 

,- ., 
-- I ile Chini:st: goiierxnlerlt seeks tc3 develop its higher educal'..iol-i sy stern to provide grcat-er 

access for all i ts  citizens. 
- From 3 998 to 2002, enro1lmetii.s i ; ~  the Ckiria's Rjghor ed~lcatioc sysiern grew I-?oln 

.> .. ~ ,:.. 1 4  ~~;~:illiorx ro 15.1 nillion (apprsachi~.>g 1.7.S. cnrc>llmes;t r ~ f  r:hol;i i 5.13 n~illioai irs 
2000). 
.... ,- ., , 

--  i h2 ("hill i :~~ plau to rnise i-;c<:ofidnn: cducatiiin 1:nroiljnent f3 1 <i nl j i l io~~ 113'; .!!!(.IS, akiiin 
.-, . 

i.i,.j;<c tht: i.'.S, prijiec.ii.d <:.r3roiii-r.i:.r!!-jr~j~~:-i?~:~:f- ;;i i.6.g ~ ~ ~ . i ~ ~ i ~ . > ; > .  
% . .  . . \ . ,  , j-.;-({: i.;,6>7>*c-i..;.);..j>t:!>i ! :As 2:..;:; [jt:..,.;::<,:i;::..;i !:>;<.j!-!+, (.<> <.:j.i:;::{.: :.?p t.:,. ; i,.>:) ?-:,:'.,:, ,.,.,,,<;:!<j.<:;A: ??., 

. . 
.~;~i.j~s>~<:,r:;l[:y;x~ 

. .. . 
. .l'hi: g,cj-\;enisnerrr's 5..yi;.:ir pi;?t; ernpha:,iz;;:-s 1-hc :clL.ed tL> la$.;; a3>-i:i;;ace ,, o f i . ! ; ~ r n n : e r ~ . i : ~ i ~ ~ ~ : ~ ~ ~  

~ .eehao ic ;g  aild i m p r ~ i y  ti]';' natjoz's capaci~y for innrr~atioa. 
- 'TI~ese is ir~creased emphasis on compel'iiivn irr rt.si:arc;b, particularly i;~ prcrmoting 

irrlecsified r:orrlperition and higher levcls sf ai:hievtrrx,ont in research. 
-- ReGr-1 irtcltrcic placing all ressarcll t'rreulty rnerxnbers on contracts afid 

cor\duc.ting $:i;:,r~llaJ project evaluations every three years t ~ i  the resetrrch institute':. 
- Ki:hr-nl is ajscj dilccted rn'~h:ar$s rc.strui:tu:ing Cleia's sciencl: :lnd technology 

-. - ~;.or&>i,ri:e t l~ongi l  reiire~~ierit, siiiihng cii!-!;backs, ar~r!: ?hc r.ecruit:uc-:nt of youlzger, 



berrer..yc- .-,.- . . 
$ 1 ~  dted SCiellilSLS. . . 

... "."ce:~..-l t<..,,.$ .ALL 1 ilzclin~les .- tlr? aisa ~ . ~ ~ ~ < > c r a ~ c < f  to j3irnc{j c<>mmerci:jj i;pjn-ofis bc~si.d t : ~  
. . <.. . . 

..:~~i~t-~!..c ., . . .,,,,~i'~~{ - rt:seal:cil ap;l~l~ai.lii:i:; 'Y{: j  cx icJii.i:. if i~s,  iilc g!ji;i..;nr.?le,:: ';i;~s f;~i.i~ii:li;-<:i 11:~: 1- - ' 

, ,-. de;;c]opnlenl (- i f  a!:llos<: 43 n<-:io:~r; ,>, , .,! arici 123 lociij u~~i\;i?rsiiy bilir.:nce paris. 
1' .- , ' 7 .  . . ,,torrn ~ $ 1  C. i\ri-ia's scic:l;c.e :rr:d t~cl.i iology b;isc: 1s ,'lc:i::i!y dsi-.,eridc~t <in tb\: <.. ::.!rs.cfiijricnI.':.; 
abj1it.y to coniinue to axra.cl foreign c'lirei.1 invti:;ir:ien'. and talel:!. 

- .. ..,. .. . 
.-- I :3e f:hinttst: goi:err::-ncnt co:-\zin\rcs 10 iiirer in':erltjvei; to attract f o r c i ~ n  <.. r.esea::zI: 

. . .  ]af,or;itorier; and Elas p:lsi-k:~ tor :he i.slabjishmel.:r,. c?f Iligjl-.ti.cls research p3l.k~ ;ii:iil~ 
I~igh-c.i~xdlii,v inii-aslriii::ur.c. 

. . 
--  ' l ' llt.  go$fc.~-l:n?-fit t-las ~::rj;?.iceil fundliig 1~1)r s~:tte-t';inilei; K&I> ::i.g:tr:i~~iti;,r-s and 

. . . ,  ~ . . - .  . t:r;cou:aged r.ll;.;r; i<> pri\;rllzt.: i.;i::icrs:iles atlcj. relate<{ r\;:st.::$.i.ri:tt ~nsl;t:ries arc 
. . .  . . k>egri:ntr:g lo acti\..ejy cecb !bi>clr?g tyon; ;:rixC:;ilc i:orrij>anies. 

. . 
--  As fli.lji;:\ i:ontir::,rei; 10 ryjor.j;i its ec.:rinor;.\jc slrtri.iur.e ar-id ir:crcas:: invt:slnjc:ii:s in  

s<-.i<>lij.;+;c :*.- <-.I,. x q < ,  <> ,>; j. ... ,.. L , . :,..,.jt,:-. i ,  $,$(:,. , !l -Y;...,~~. tlct~lft;, i<~;::j.j dr~l-j:ti-j~j fcjr h i I ~ f j - j c : v ~ ~  - si>ct:j;ijj::.::::.j 
,.., > - . .  . . 
:.,t:l ~ $ . ) : ~ ; ~ ~ ;  !.b ;:i:;(,> !Li.<. 7<:;3S:yj:!. 

.... i ' , ,,<. . . . i{lere;j ~ r , , ~ ~ ! . y [ ~ > ~ ~ ; , : ~ j > ~ ~ ~ ~ ; : : . ~ ~ < j ~ : ~ { : ~ ~ ~ ~ ~ j . . ~ ~ ~ ~ : : : < < j j t , . j ~ ~ j , j : ; : : ~ ~ . ~ ~ ~ , r ; . t , ~ ~ ; : ~ ~ ~ > : < : . : ~ f $ . . ~ ~ ~ .  \jjl;..,;:::?:i:ii<~:':;, I r ."' " 
,.. . . . . . . 

.. t-,)-jl;>2. ?I;?,< jll;kcje y,:c;>i <~:jJ<:j;.[:> t>clt>>: t?;><:k [.],:<..i..<jcjL::jt.<:<.j (:'j.~ij.~lc~~: sstt?j-i!.j:;[s ;\l-j<i ~ ~ ~ g ~ : ~ : : ~ : : ~ - ~  
. . ., ., 

to ,.,V_orj< or .;t:ij.: fie\v\; !->~3:.;i\.:\:3:;<'>;. jl~: rc:iGj:;-3ij32. .-., <:,"]-;iclc:5L: p];:.y :jfl jl-i-Lf:#,;y[:;.!i( I.t:>;e i j ;  
. . $rncj\A:~e~ge tr.nnsj:er thu: js <.ri{ic:+{ the (_':ijnr:i:c cii.ii,e r'll;:ijer-~;i.zc. 

,.-, 
. 1 - m ~ ;  11385 ti:. 2000, ul>oLl{. "5 pt.:rceM of t.!.s, sc.icace 2nd en::ifizerirlg, c ..-, doctor>': &c:r{::l.: L.. 

. . 
rccipia?-tts fr<:>m C'lti;\.ii ri.port::d thnr tliey had plan:; 1.0 rer?.iiui> 111 the :.jt-tjfed Siaecs fijr 

. - 
fiirti-i.~"~. ~ti idg:  aid enzpliy.;lr!ent. Se>.ejrty pcrceljt in 200 i reported aci:i.:j?tiag firn? id  ters f<>r 
t:nipBoyrnenl c:,r posidoctaral rzs2$ch In tht: 1-Jniteii States, 

- I\ differel-it su :~ ,~c~ of' 1,945 Chinese gr.aL;:uates i:~lpl~j.t.d in the iJr3iied States (290i', 
repor~:d I:ir?l?er -. rates of return. For ex:j~riple, 21 percitrli had p!al-.,s io $0 Itornil: within S 
. ~t,,irs.. , hc 136 percza~l had piaras go hi?rnt: within 5-l!i years? I!-? percent k d  pla~-1s lo go 
honl:: alter. 10 a.t:ar:;, and ai;ont 19 percent had no pI;i:;ls ti) rcturn. l'lle relrxtiveiy I:lgl~ 
percelztage of those wirl: p1.xt.s to reiurr; rnay be cor-rel:~tt:d to the respor~dents' Immigsaiio;~ 
stains: nza11y of those participating irr the srrrsey had glans to obtain dual citizenship (1.i.S. 
and Chinese). 

' 1 ‘ ~ ~  i C  burqConing p ;cr.lc.l,j - :. .-; 1.t ~ C I -  17' arid rela~ed skills 113s give11 Tndia i~i~precedentt.r.~A 
oppo~*tu;~ities to par~icipate in the ginhai r-ilark{;:.tpluce for kkno;i,l::dge-ir.~tesr.;ive and hjg.h value 
prodire& and ser:rict:s. I.jsir:.g its extensive system of;3r~blic anii?er.ifies1 insii!.ales, and 
rj>. ,. ! ; ,itc, t -, y(.,jj::ses,, 1r;ijj;: is ;iii<:!l>pl ,:<? it:< i;i,!c.:j>: P:,><J~ :lc.l<j <>{I>:: ~~::.ljj.j:~~::~~~:j;:j.{ 

', . ... .- . . . . . . .,. 
i-:i,j- -jic,; ;! :;i>i(jY.r <),! \:)j;::);f. !.<,:? . :?..,!. . ~ < , ? - . . ~ . . ~ ; : ) ~ < ~ s : \ , :  ..; ,.., *.. ..,. . > . - . - . \ 3 ,  .....i,>,,<:: ... .... : :>..<:l-::;,,j . :,,<+:::i.; .< . . 

~ .. 
aj>pcLilas :i; !i>t\\;c ;~t.j<:] (;,$ -,.~l-ke;-s ~h:it CXI l.appe<i ii>r 1.1. jyi~j~i~{~it:s. 

'Fhc. ,;lbands -. of engiilcers gr.aid\i,:lv- ., i, ~ d ~ i i  yi'i3r fj:~in TI;ndi:.i's eiiti: engi:?eel-ing schoois: arm1 
iilscitutes. R l a l~y  U.S. 3r:d i ~ ~ ~ e m a ~ - i o n a l  businesses nsoved lo India to take admr~taye of lowc:~: 
I3bi.r costs, arid f{xused c u r  Ic~wes-Levei technical tasks like call cerlrers arsd bookkeeping 3x14 

"i ai:cour;iing f1-1ni:fi6;\ns. I'-io.viievitr, given its iargepir~l  of iecl~.t~ical talent: India has the poteniial 
to rfiuxie into rriore sophisticated work artas srxctl 3s sofi\\;ara deseloprne~~z, and htirdwarc 

. . design. In respofise to liictusir:y ~ieeds: especitiily in the I:'I: sector: the Tlidiari ediroaiion and 



i-Tjgiier educ:jj-ion in sc.lei><:<ts, iristi,r-ca.[l\i. ft3<; iii;i.i;i~\v 0fil>cji3'~ il;2fioDai ( ~ ; ~ ~ ~ ~ r ; i ~ ~ l ~ ~ ~ : l -  
. .  . . 

funded) i~nivers~tlec;, i~\siitittt.s, ai:d coi1cg.e~. is ci,lning ~~n{-fzr incre:.ising ptcssure io il>:.jrjge . . 
ar.$d respor:cI lo rlliir,i;i:i t'cjrces &I. ier;hnjc;.\l sictlls. . , . .. 
.-- As of M:l.rcl-t 2002; there yvcre ;?!most i ! ~  nl:]il~:i s$ . I I&~~s  i.jsri:%iled ir.~ jr\di;i's 253 

ikr;;v>-,...- . . ,. ... .: ,.l:,rt~es and I.$, I S!I colleges. 
rr.7 . . 

-- ; ne dcn~and f.3~ co!.nses ~r: infi>ran:.ition ;ect?.ficjlugy, biott:ci.ir;c?logjr> ~r1:i.i digir-aj eleciro~~jcs 
is bfit;]7 llio!) ECI," alld ;~:r;-e;~sing, 

, . 
- - -  I']:c g o v ~ ~ ~ ~ ~ t ' ~  rediicri~rls :>I: d,jl,r, arid resi!;lc{ii:lls c.:~ Iicer?se rerr,\i]:ii!ofls - $>r in3pfirl-i:,ld 

, .. . . ,:(-.)I:[, , . y.. ,. .- .. . 
. , 

.. .- rr;: ,, 6.111L1 i.q;.\j~i;fi<;:.li:l hc3.s i:c;\et;lcd \ifiis,el.sirrc5 :ini{ ~~::,~:. t~ing, iji!.stlir:tlijn.:. 

@ 

.-f-t)? .- .,- r > . . . - , ~. . ' 

% .  .>t;\t..j: jll~j.:in [ j ;~~~%.~.j~p:;<~>f j<>(:ii,;:<>j<:j:;c:, .... (1 j . j . ~ )  , ~ r ~ $ \ ~ ~ < - : < ~ ~ . : : ~ { y - v ~ ' ~ ;  ~ : > ~ ~ ; ~ ~ ~ : ~ i ~ j : j . < : , < : ? ~ ~ ~ ~ ; : ~ ~ ]  
. . . . 

~~), ; \ j~-~~~-$<>y~:; ,  : ;.i;:x<: ,55rc ; ; ~ . : [ ; ~ - : ; < j : j ~ : ~ ~ ! . ~ : ~ $ ~ > ~  ~ ~ ; . . < ~ ; ~ > j ~ ~ , ; f , { ~ ~ ~  ,. f o r  q:.i;j.jl:.J: gIii!.]:.~,~!.;i,~, $.ki .,-; >< i?pa(j.;Lic::, 
. . , . 

*,.-,h p;:.y 11:;>1- $>yjj;g, p.i.!?,i;j.<: y,-L>L[;~<le<t [bj. :j-,t>ir p~.\.+.>f.-{; <.'>.-..,.!-);{:,' 
~.. . . . . .. , . . > L . < L ,  < . ...\;!<,.< ;.n~ >. 

,. 1 
. ,. 

:,4{-)(?i> 2i..aci(,;;i[i<.)i.>. jttyg,y j:)<:j;:..<;:>j:.jgc :!f j j  j- pr<:(jt$s:<:; ix;-:;j~l;i;r;){c 15 c?[i;cI. {.;<2i.$;-i;.yjt,;:? I<.,:$. 
t:ll-:;9ii>;:~j>L:i;i <.>I>j><>;-j-:i.::il:t:h, 

.. . 
--  [ 1 ~{':; <~rc; ; ~ ~ < ~ j I i h i < i < ; { ~ <  -. :;i.:jj~i-c<i {;? j.:j(:,:ijj;?: p;itil \j+j<:i.03-;j.f~;~, ~ ; ~ ~ - ~ ~ p ? . ~ f < : ~  sc;iyflcc.; ~>~<+;,~-:~~>;~, i i  

, . . 
u i c j l ; ; d ; . . n n t  , : , r -  ,:t> I- ji.rr:' . )I-1 ::: t i l t  13~;cii15; i:al.l.iec! .i']ln (leg:cl.es {..rc)1%3 ill:: [~jIliliid Srafi..i;, ;ij.~: SL.! '* k ..A> 

ha.: (1.S. ir:dusirt; cy.pericn::i:. 
. ' 

... 1T'i's Fact: serious challenges: ni.:~-congwtli~ve comper3sation packnges, ;iiternati\;e 
opportunirie.; abroad, imgtby r.c.crr:.itnt:at ~r.{>ceduri.s, nuli1liti.d fiicilitie:;, 2j.d ;a 
excessively rigid ac;adcmic prc?gr-$x~ structure r?;?ake it ciif&c?.ili to lrifract and retain 
qualifisd c~cu'ity. 

Ir~dia 3s also trying to emuI:~te its successJ'::ll 11'1' model i-br 1.1' cducatior:. 
70.' - - -  in  t $ ; ~ , . t & ,  tite Inditij?; gc?~.'=i.ij~-nen$ uiith il:di1s11-y assisfzt~)ct: set up :he Bnstierr~e of Infcjrrnaiinn 

Teck~r:nology (Ill "i') in fiyJitr:ibad and Baagalore. Both sc1;ools are i!c..signeiU.o grant 
cornpurer sc.?ftware 1\11d compliter er~gineerir:g degrees at the Bachelors, &!lasters, m~d PIID 
Levels. 

T I - '[he 1'2 3'T's have fm-rnzd alliances w1ti-i pnva;e 1.3' cornpal-&:s, rnarly of" them 'i I .S.-ts;~,scd: to 
dciives courses ralzgirig ti.i:.~x 6 tveeks io 6 ~nontlxs to train IT profi.;ss!c,r:als. They i.stirnate 
t t i a~  try 2008 the anlxxtl ouiput f>crln {hi: two l II'Fs will he 2,i)iiQ l-r:gir,c::~:rii~g graduates a i d  

. . 
25..000 pr.ofel;siar~ais with :;hort-tc:n-ij iirii:;-ung. 

. . ,,,;- .; ...., i .:,, !I.;., . . 
.:. {.;,.<::;< 

.. - . , 
,,,-.,.$..,,. <{.<;;! , , <  !.j :,,, : t , , , < L , - * ; ,  ;::ij.;.3.t;<i:.;<):;::! . . t . * .  ,:,:,,:;:b,::.i:. !.:(.:.:;I siL!4.j::j.:;.?; ;!.:I:: .; >::,>::.....<:;$ .:;:-:,,.1;,:>, i-):?.,::;: ;-;::::!,: 

. . 
LC%;-?g i:,-~~;:~+.$ ibr i i i~ i : i t ;~c;~d s[ri:\v c r y  .~>);:jyk.,> zj?:i ;ji::; li?<li2n ~ , . ~ * : . - ~ i A - - ~ . -  L%.J\ ~ . ~ . i ~ : l l ~ , . ~ ~ ~ .  -.;n: .i:,..: i.,-;,., f;Ltrf i i t i i : ~  :;$.;c,..:;.: ',- ... L.,..~,..! ;;.I 

stcml;ling {he fli,w of or.gt ~ i ' t t l e  CO:~T:[I-S' QI. <:11tl~illg jfidjm yjafjij:lai~. ~;;.i.lic:.g];.;yl,y hose 
i:;iih adva~lced degrees, ret:lm to 12 Jia  fij; teaching or ~e~c:~ri:h. 
--- A s  of' March 206 1, rnore !hart a million Indian-born individua'ls tvext: resident the 

1.lnltt.d. Sj.aies .--- a doubling (sf this popuiation sirlce 1990. Ofthe Indians '~3420 came after 
1990 and were in the Ucited Ststes at the ei;d of the decade, an estin;ated 78 percenl. had 
I3acl?clol-s degrees. 

- - -  in rhi: pa.st i~vic) acadernic years (20i)l and 2002), India strrpassed Clllir~a as the iz:iding - , -  % .  ci>\jntry cai czrlgrj: for ~i-~"Lt:~-~:;.ition;ii stt~iie~:ts in i l~e  iinited States. 



, .-. . . . . 
j be de[l*cilld :G f{jl ['-!- y:rfifc;~~i083is i;-1 ]1:d13 h 3 ~  sPUi-reij [ . j \ ~  Gri:Lirli.i Uri\,:a:@ rrigntng, 

. . . . . - .  . . 
~nst~!.utes provri-iil~g shori kind lorig lerxt training. both ~ J I  Indii! ar-;:J :\bj.o;~i. 'I'11::i;e Ir;uiirng 
. ' -,- jgslirt-iies c{;rjrn t43 i,jiie:- 21: aitcrr:atj\,e to j.irrjrerhitt. J'r ecjucatjan. 
.-- Many of tile c;smpu;er {r;iining prograuls are tzryt.:eil to.~:;ir& stu&r,l;>; Li.iih baikgri3:ini.l.; 

in engineeririg >viiho h w e  $hi. i(:jrrrldatii:n;.jl skiils for si:,ff:,?;aj-e programming 311ci t<j;'~;a:ds 
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--. Erlcouragislg ;he tmi~rersities io 1-akc a mart.: intitr-disciplix~xy approar;h io prepare 
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-- Irlcreasirlg educational spportunitics for wi:r;ieri rind disadva:~r:ig~ g,roups. 
- - -  Xrnplementing :\ re\:ised inzmigration pc>iicy rillctx,ving colleges to re::rui: overseits 
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Ctlrirese Students Erjrolled In American Univarsities in Cornparison wit53 
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