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a six-~1o11t.h " 'ssess~ne~t  ofthe exxmt and Implications of workforce globalizatim ixi 

kac?wldgi.-based i~dusxries SUCXS, as life sciences, lnfbmarion toch~olsrgy, sernican&~crors 
a ~ d  financial services." E ~ e e  industcies, representative s f  the United States' imevative and 
wmpatitive streqghs, were selec.t& fey malysi~: t h ~  infoma'ricn techellogy (IT) senrices 
and software indcstry, the s ~ m  icondudsf indnr.&y? arjd plttarnamu$icd i n d ~ s  try. 

The Conference K e p p ~  aha stated Wcst the msessmenf should ''focus on U.S. fim~' 
business s-tegics snd practices, RT urtll as the ed~:ca%o;; and 9~raSriing pmpn1s in comtiks 
suck &% Sqan, China, and Jndia." To wppart this, zhe review exmked rciated trdusiness 
strategies and practices of U.Sa ca.~npmies within the three industries, md the e.dncatiazx mil 
training ~pprnnches ar"sek=ct ;qationg in developing scie~tifJ;c md tedmjcal swrkers, 

Method$-: 'l'his six-month review uses d a t ~  avdhble Cqrough 2une 20W. 
Currerltly ~ollected poverrxneat data cm oEer only veq  lirrsild i~asighc into the extent arsd 
impact cf workforce globalization. ilibsmt this ability io perfom detailed en~pincal 
estimation, :.his review smxza;a"zes infomation g~thered from a variety ofsouxes in srder ts 
provide a snapshot of c~rsrcrnf ?rexsds iri workforce gI:>balizatIon, 'Erzfomatiox~ sources far the 
maiyses irzclude: indus~ry s:nways; a3nud repozs; Sccurr'iies md Exchange Comlssion B O- 
X;" md 20-F filings; gsve2~3asr data on cmpXojmen9, direct inveslmeat, nsld frade: wd 
published aticlss md repons. Addl~ond qna'iixarlve informa.tic7n on U.S. firms' v~orkf~rce- 
related practices ancj sualegjes was callersled ZI-anugl~ discussions with companies, ~vsrkshops 
with zcadernia and ind:as*q experts, a ~ d  attenda~ce atindustry cc~nferezees. The f~find-ings in 
lf14s reviecw are derived frcsrrr ~vorkiazg papen generated for the three ixsdi~stries and m 
additional ivarliing paper on e d a e ~ t i o ~  md training. 

One challenge fox this review was the ability to quafitify firs extent of wo~kforce 
globzIiza2ion tvitlzin eeach industry. For exampie, it w s  not possible 40 acc~rbely dexemine 
the a*ltual numbs of workers or jobs moving from one couratry Ztr mother based sr, available 
ernploynse~t, uade, a~il indusrry data, 1: uras also not possible to deterniins whether tke s k f i  
of V*S. wo~k ts  non-US. locarions resulted rn job Tosses for US,  wod!ms ox whetllex the shift 
of work to non-U.S. destinahns was replaced by new work ja, the U~iBed Swtes. 
AdcSiti~naliy while '?snsourckg5' of w o k  into fhe Uni$ed Stat;tes does QCGU~ and is seen by 
some as a vital pat  of ws~kforcr: globalizatioq act~~cpu~~fing for 6.3 rni8ion &aericms 
employed by U.S. a&>liales sf foreign-o~.%ed cornjxmies with m atxaual pay~oll of $350 



billion in 2004,' ret.iew fofc~cmes s3.n sutsourr;ing and oEshoring md its impacL~ in the t h e e  
hrawle6ge-bas& imdus&is. 

It. should be noted there are mmy r ~ e ~ x  ssa~dies showing &at the glo'lralislio~~ of the 
wuhforce, along avitir gjobal sourcing, ofSers just as m m y  appor~nitias as chdi4:lm ar.s far 
U.S. fims and workers. For crampie. according to the McKinsey Global hsdtute!if Mfof  
the potentid s5.a.asferablc jobs ia she XJnited SWes were relocat&, it w0191d m~omt to a j3b 
PL~mova. sf 225,000 or approximately 1-2% afthej~bs mead& la?. the 'United Slates each year. 
Ti le McKir~sey report higI;ii@ts the fiflswlng opportun.iaie& for U.S. 5ms wd workers: 

The United States provides an environment ts breed middle managers and Sgh- 
end prc~fessionals, something other cou~?.fries lack. The glzirrbaJiz8tion ofthe 
workforce a c t d l y  offen many opportmibjes for 'ti:.% fimis m d  worken. 

c On a I~ost of ~ O ~ - G Q Z ; ~  ~ ~ ~ ~ C D S ~ O T ~ S ,  ~ R C I U ~ ~ L I ~  w.ndor l o c a t i ~ ~ i ~  market s i ~ ,  
infiastpxwse, a d  e.n~iroruactni, the United States remains an a:Qactive pHace for 
other ccuni.ries." fact, the United States f x i  a large and g~zirrwilag trade surplus in 
lienices (see chart below). 

e Da~a  ~n t2.S. m$tjnatjonaf§ sugges~ &at for every one j ~ b  that U.S. multinatjcrra;lls 
;;reat& s't?ro;li9 j~ tllck &f$lifttes over 189: 80 2001, they created near4 y two U.S. 

4 jobs at h m e ,  

Trade Surplus in Services 

'i 
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Add%onally, ac:;or6;bnsg to the U+S. Bureau of Ecc~nornic Ana4ysis, for the pz r  25 
years, the-fourths" of -the pmductic'n, expenditures, md e~~ploynent  sf 't1.S. m~3&aiicaal 
ecmpanies has cc~nsistea~tiy acmdlred 011 P d ~ a j c m  soi!. From 1991 and 2001, for 2,500 
multlnatio~d companies, emp3o;~neant In f~reigri affiliates rose by 2 3  million jobs md 
em~lcsymeri: in 1J.S. pzirmt firms mse even mare---by some 5.5 a~illion jobs. 

Backsrrour~d: Many businesses today regard global operations as a way to access new ---- 
mriskets, sources of revenue, technclco,irz:s, and altensativc producfinn csrrfigasati~ns. As 
corllpanies globalize business speraej~ns, effects on \work and workers follow, US. 
companies in the three h~cwTi~tsige-bas4 i:.adustries &a8 were s ~ ~ ~ e y e d  i~ this assessment 
gmerzlly indjc&ed that they opcrate worldwide to reduce costs, iocale closer to their lobad 5- eustameys ma' fo meet the round-the-clock expectsrisns for ccustorncr service belivery . 

e -  d . :  6 i ~ ~ c ~ I ~ d g e - b a ~ ~ d "  indusrries are those chara~.acterizcsi% 
by ;ill clnphasis orb crezfing i.;rlue i3-m~ new ideas B A ~  wacq$s, as distinct ~YUTI material 
inpiits md dcn:nz;m&ng physical 'tabor. For exampie, the products of the soWnre indushy x e  
arw~ng h e  nmsr mnceprzral 3nd inz.m@b!e of all new products. Today, howlexige-based 
work cm be  see^ in axeas i~:,chndi.rxg sohvare de~~elopmen:, fina~ciaf services, 
pl~amacc.;~ticals, engineering sewices, bioiecfmology2 m d  seniconductcr~s mong o&e:rs. 

'Yh6s sIGB in rnpl~zsis" fiona phys~cal asaterials to ideas as tlie core af v i h e  creation 
h a  aaeccleratcd in recent dgadcs and is at the cefiter of's hnwddge-hmed i ~ d u ~ t r y .  Tfiis 
sfiifi is Z ~ S O  reflected by cvhnl workers do on C ~ P  job, with a gowhdsg proportion of the 3 .3 .  
workfo~ce cre~ting value t;?reuglh ian:cllectual endeavors, r&cr than predominately 5"ir'ou@ 
mmual Ichc~r. Finally, bowl edge-based k~dustries a e  also char ac tei-ised by the education 
mt skill oftheir wcrkers. These ind~rstries have a significant portion of &sir workitarcar~ is 
nsn-~s~tin,n jobs, in which ~vorkers create* Iriteyret, analyze, md rreplsfsm ir.tfa~sn.aXisn ro 
create economic value h m  howledge. 

\iVarkiiosce Gl~fsdiztlticn: For decddes, iradustries have lsccorne mfemaiEongI tkxough 
several means: in +At: marxrrfact~hdng supply chain, i:: the rnovexen't of go~dp  across bo~ders 
tkrau& ~nsde, in the move:~e~-i'l of capital, and is the flow of tecknclogy md LnrclXaQ~d 
propesiy. Workbree globalizallarr o c c u ~  i~ a variexy D S I W I B ~ S  and u;21-itam terms have heen 
wed to describe these sfi3fls cf work. This review used the defilritior~s helaw for three 
conxxlonly us& iemzs: ourssuxing, of&horing, and insoureirzg, dt should Ire notedcf, bowever, 
that '~~ofxfcrce gIobillization aJso r:.w arise in other ways. Fcr exanple, a U.S.-based 
n~ultinarional c o z ~ p ~ y  might expad ixs operition:~, offer rslb.;ied services i1-1 locations outside 
aftlie U~gted Sfates, or er-ilnrge irs existlsg produd iine to m e d  differing den~rurds by forengn .--. consumer&. 1 kese new tar expalbed activities ~slclsgt rcflrctjobs created ahmad thjxl do not 
directly displace cuerent U,S. wurka.s. aisllough some may t j ew tih"lese as jobs that c ~ u l d  have 
been ptxfurnzed Sy 1Z.S. \vo_rke~;t; asld once l~dg3.X have been expected Lo be pedomed in the 

Esszd an suiweys ccaduxted by Tecb01ogy .Adrr~rus tdor~  amiysists collecfed ~??IOU& prkate discussxans with 
con~aniec, workshops wsth acridrrnia and mdm* exptis, and attecdemee at irtduawy canfefecracs. 
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United States. As a resuit of the pofent3t;il irnp1ir;aGa~~s for U,S. job creation and m~pl~\>rnent, 
these rna~ifesutici~~s of warkforc.~:: gBobdiza%ion have ~ A e n  be43 lamped *Logetbc~' iin 
offshurb~g dis~usioas. 

8 Outs~surcir!g i s  w7he3a a cornpanj? relacates a whole process, a piece af a process, ii 
fisnctitt.n, or a discrete piece of -work ol~~siige of its  ox^^ coporate boundaries 
Comp&ers seeking to focus th.lxeir maxagen~erar, wark.klurce, c~p ib l ,  mEld ohher 
resources uix their. "'core competencies" examine their business processes for work 
:hat can be perfionned effsctivsly aid cast-advamage~~csIy oargde the corn-azy- >: 
such gas zccomiing, hhwnan n.escrmces rrzaaagem~;t, call cmlltrs, or i~Iornatrcrn 
tec;Paslr;.gy op~ratiorss--~~h9Ir: preserving Qe cornpimy's a3~1mpetitSve ~treng:;17s and 
maximizing fia~mciai gain. 

* QDfifs&xi9n refers to the relo~;L3tion of a \'c'chole PIOC~SS, a piece OF% process, a 
rCwr~ction, or a discrete piece af wsgrk outside &e gewgaphic botmc8aies of the 
C'inited Sta~es, The ssiork can be done in a11 offshore Incafion aitkaw ~ 4 ~ i n  the 
bonnd&es of :be co3:,pany or ontslde the barrndaries sf the crslmp8~y. 

* hsog describes work offs~xrsred by other neriarls into ~ks: Usi9fed States. 
Basotzrcing is &fre ~aovearaent of .fQreig% jobs to Ole Unite6 States and has ASW in 
rerest yeas as more f o r e i ~  k n s  set up ~pmatjons in tLxerics with i~mv I O ~ S I ~ I  
direct inuiesme~t in the U.S, eatitling $39.8 bJIlioy3 in 2003, U,Su s~~bsidiaJies 
reinvesting $38.6 bjllion in Ph&r U.S. opmations, and 1T.S. subsidiaPies spendlng 
$27.5 bi!iim cn U,Sc research md develapmmb activities" 

Tkar L3.5. busiaasss rXimaQe, Iarge eoasuxner rnarkets, umd a f~reaidable 
r e s e ~ r e h  altd uanti~ersity system b-easasi~ rnagraets for b a s i ~ e s ~  activity and 
~ l o a t i ~ ~ a e  40 attract leadixsg s c i e ~ t i f k  and fes$nies;sl talent to  these k~owledge- 
bgsed iadushries, 

e XJ.S. compd;h~ies im the kaowledgz~lbpzsed ixsdustrles tfixrt were snrvayed use 
workfoffr~~.ses r"xr other eouxst.s'es for ax vsriety of  reasoaas: market expansioa, 
tgze~essed faassss aau cxre ~smpe$eacSes~ isemice of enstosaners in other. nations, 
md,  ia some rzscs, cost savings? Access ;o Tabor p w l s X ~  in sther countries aIlsws 

Organi23tion 6'0~ lutem'tiaml Lqves~n~at, Ps&s 8pad Figares rn hteraatinnal Brrsbwst.ss hvesti~g in .&mefica, 
Z3M: 
7 Rased rlon s?~'rvcys c:mC3uctcd by Technology Afim.*.istra.rion an;iiys@ crtlleezed QL~QU@ pp?-iv2ttr dissussrons *r.ifb 
cc:zpanies, wo~ksbaps wit11 acadraJa zrld k32dus;u.y CX~CBTS,  a ~ d  acie~idznce at in6lastry caxder~ncrs. 



2.7.5. coxripar~-is:; a0 scde their workfoxes :Sin .resprase to coastrmlly char~gixig 
business xequLe~~enrs, "P"ae U.S. companies xEx& were surveyed generaliy tap labor 
pools ir: o~ger cowtries f i r  specific SepeEts oftheir opba"rions, raxher CQM the 
errtire vdue chain oO~vc>~k, 

01 U.S, c o ~ ~ p a ~ s i e s  is the knuwltedg4-based indus@ia that were snf~~eyg..ad are 
dividing business processes into: smsrlBev discrete elemernas-rat.ber than the 
tradiigonal divisio~ns 08: research, prodraction, and marketing-a%Iiowlrag them 
ta outsourre pieces .r\*ithio a larger business This can oc.cur tiuough 
geography, as a result of dispersed cer~ters; in particular cmpona:r:ts 05'3 work 
process, such as semicssrEi.r~c";or desiF cx cu~o~~izatation 6f I standard XT 
applic;rrion; in work sharing, 24-.hour opexatinns ~biih terns around the world; or 
ticrsough ananagcbrncats where compalaies work with dSliate6 iin other 3lacatinns. 

L* Wbr'le Igsdiz 2nd Chiaa are attesnpting do deveEag asatianat srieaaee and 
fecb~ology edusatism ayslen~rs Pbst rneek ia55eirn;;9Piooo3 standards, %hey $%';see 
obst~stes in creating sack systems. Mass gosr-secondary emolbne11~6 in both 
corntries ranect a nsovezrient &am e.ducaiion of the e f  te ' r ~  marc: uriiversai access 
wIsis;h rnearis %is? exisxing educational rnfj.asWeP~xe will have to be improved. 
The qrrality of 'c11.e c&euI;a and trais2ng. and whe~bttr they are equivdent to 3.S .  
dcgees, has not been wdell-assessed. 

B New :.approaches dn data colIe~tigsrs could enable s better unde.rstsnde"ng of the 
effect8 of  wo.rkPorce globslhstjon ogs an irrdustsy, worker displacement, 
gsatiaasl prod~activii~~ and ecoaamie gro?~th, The Coxmme Ikpartmefit's 
Bnreas of Ecunomlc Analysis and the Ldbor Department's Baeaar ofT,abg:a 
Statistics arr. seeklag to cvsare beltel; quantifiable measures lo undexsra~d these 
trends, 

The fi,llo>ving sections suwmarize key findings from a revBe~7 ofthe workforce: md 
econosl~i:: bends in :he ~ k e e  indussries, -Also heiuded, a e  i%-idL~gs &om a revjew of the 
eiluclbllon k d  B X ' L ~ R ~ Z S ~  sy~ ie rn~  in China a d  India. 

ID the gSnbaX compeiition hr IT services anad software work, the EJxsited States has 
capabilities and strea~gfbs that make it. s choice location far work with certaisr 
rbarackeristies, ST services and software firms have work perfomled wlltx-s: they believe i f  
will be dnx?e most effectively md cost-ef5cie11t1y. 



Offsborin cnarrentlp represe~rts less 93aaaa 3% of botal U,S, IT semtces 2nd sabftware 
rpcndiog.$ The lack of dnailcd domestic and international daPa on workforce, indosw and 
trade prevents a strang qumtitative assessment sf the fall extent of global scnrchg s f  IT 
services a d  software wofx? and a) assessment of 3sngi;itudi~d trends. 

While tbe P!.S. 1T industry has ~xperieaced a decline In jab growth slmse $be boat@ of rba 
1998J5s tech bubble, it ir nut dear  wbst impsct offshoring has bad an the i ~ ~ d u ~ t ~ g r ,  
acceleration in off'S110riz1g coB~L3;,dc:d wit11 a va iby  of othm factors that affected 4"f 
~%32p!ay1rrkint significmiJy, ~D;BC)U&E~ thc r ) > x s ~ i ~ ~ g  nf Ihc: hternd c?;o~.~om "bubble;" a 
dosrirr~m in the business cycle; the end of V2K prepar~tions; and 2 3 - r ~  terrorisl ukach of 
Se@ember I I ,  2001. 

Businesses reeognhe tirat there are a ra~rnber of risks, h~weveq  assorriaxed wlth 
offsboring IT services aaad software that QOUILB deter U,S, eampanies fg-anz mavixtg 
b;..rrrtafn opekadia~~s ovel"e;ess,'@ These risks include vendorIcnnr~~ctb~r managemenr 
cbz43enges; cultural sad c o r ~ ~ ~ u n i c z ~ o n  banie~s.: data secwity and confidentiality; &fEc~lty 
in efleetive k~awledge t ra~sfa ;  time zone differences; inadequate tdecsmn~t3lrunEcatio;r.s md 
ot1-w infius~?ac:u~e; unewpccted costs; risk tc intelkt?a;toaS property; cxpssu~efloss of core 
business k~owledge; lack of offshoring manasexen? skil'ls; geopallticd instability of a. 
destina~iafs nation; political backlash 3x1~3 ad~~erse p~bliicity; f i r e i p  gm~ernmen: impcdimmts; 
and different we& sSC;jied~ies. 

Busi~~esses W B D ~  to retaias lrrertsin kiads af IT semires and software work ~ P B X  the United 
~tates." Cfizra~ferktB~3~ of snc3 TT work "hCiRb̂IUde: ~YOCUGIS QT processes in which there is 
u~cefiainty about customer needs or speC:.l"ss;ations; projects requiring highly iterative 
de~elc~pment processes; xvs:k that clfmfolves a high degree of pmonal Interl-actlon with md- 
usms or clients; war'k. that crosses many disciplines applications wish eonzple.3; pd-oc4ms9 
such as, suf~staniiaB zxa1~1a3 iTCIIrnfen5~~~ and dga fixes; appZicss.iorrs that i~volvrt a degree 
o.fin.re,ation wirh cxher ssgrstert~s developed ails8 mairlhined 011-shore; work involving nuances 
or deep cculhiral understanding work 'in which much afrkth: knowledge exists cnly in the 
minds of the on-share IT s t a g  anafjricai tasks, leadingedge research, 2nd non-ride-based 
decision-m&mgr. high levels of creativity. innsvatioa, insight, "'thinking olatside &e box"; 
IG@I management inte~zctisrs, requirc:~;~ents; process design and bmiseas analysis; fechoiogy 
and systems integration (applicztiosss, hardware, and networks); and Edsion of lyfdusr~y 
howledge? high-level B'I' skills, md business prwess expertise. 

-- -------.---- 
' See "lmpar': of OFsbnre 77' Sofiware and Scrvsces Ou;r;ourcmg an the L1I-S. h o m a y  and the IIT Xhstry ,"  
kLu.mtinn 'Techncilogy Associatian of &rneh;ca w d  Global Xmi& March 1004. 
i0 Based un kdus%y sm5reys canductcd hy Technology Admslistmtiun sna3ysts zollecied hung la  private 
d~cussiaxls unit! s o ~ a n i e s .  worksbops wi& academa mri. industry experts, and ~Brndsr~ce  st i s d u s ~  
coderencet;. 
" %rd. 



The semiconbactor $adustry ign tbfga Uaitsd S&tm operates in s dynamic e c o ~ s a n j ~ ~  ccapiesl 
nxaukebj and bushes§ enviroament that allow epaSx"aprr;s3eurs to take new Ideas eo market 
yoickly. 

'The '11.5. e e ~ ~ c o n d u d a r  industry 9s considered to have a creadve design sector. 
For cxample, the United States has tile a l ly  'Tabless" company9 which ~ Q C U S ~ S  

exclusively OLZ des i ,~  and dev~lapment without silicon wafer fabrication and 
rnanilfacturing, in the try 20 semicondwctar ~iampmies wor~dwide. 

* U.S. semiconductor conlpanies work with Ieding rese;t.rch universities in cutting- 
edge research, developing new teclu~o'logies, and in training taleat. 

@ The isadustry can ddratv on a large ed~c&?d, ~k.i!1ed, and exgerimced 36jjvofkit)rce 
within the United States. Evcn though some % ~ x - k e ~  in lower wage countries can 
n2a,fich U.S. workers in ~eclzrical sk.iiS~ and education, they iag behind U,S, workers 
ir; experience and srramgement slz,ills. 

a The: U.S. smiconcluctor ifadustry naainfalrxs a hiszslicad advatage In kteliecbunl 
property 2nd dominates the lucrxive micropr~cessor rnsket, 

(P Despite past cl~allenges from Iapanest: md Korea11 cmpetr'tcrrs, the U.S, 
ser~~ics~sduc~or industry remains the leder in world nsarket share. 

U.S. companies have the Iexidiag sbsrr; o f  global s e m i e o a d ~ e t ~ ~  Y P T V ~ D B B ~ P ,  X3ighly skilled 
workers witbirs the U.6, ssmieandurtur f ~ d x a ~ t ~ - i ~ 8 c l u d i ~ ~  engineers in maa~8rsf3ctasring~ 
besfga, a ~ d  R&B--re~aain mostly fm the  Ugnfted Ststes, li-i 2i@3,SO% ofthe US. 
semiconducto~. indus,xry2s engirlems worked in the Cniied States and 75% of the industry's 
labor con~pensztlsn remained in the UnI~eci States. The major3-j of f i e  industry's R&D, 
desigx, arid cutting-edge mmufacturing remain in the 9,'inira.i States. 12 

The U.S, sesstieoaducrtar fndsss~ry is gEabaX in scope and scsfe. The industry hus lung 
ns;lin~&ned sales and marketing operztions around &-re ~vorld. semiconductor desip centers ip; 

pxo>:in~~ty 10 L)V~WCB$ eusta~n~rs,  and sane R&D in the Emopem i Jn i~n  (EU>,-IsaeIi, m-Bd 
other ares. Tie indusl~y has dso affshord assemlriy, teriring: asd wafer fabn":h:ation to 
io~~aions sound the w a r ~ d . ' ~  

Crsuntries with educaoed, skilled, sad a1~afIab6e enginatel-jag ?vorkk'b)r~es ha&'$. made 
development of n domestic semiconductul- industry an inxegrsl part sf their growth 
 model. Fcreig~ nati&nals edncated arid trained abroad I~ave bewrne m irnporka~~t resowce Sfor 
their C O U D X ~ ~ ~ S  - pwticrrlarljr in India and China - because they can provide the menfcaring, 
rnanagtirnent, and on-the-job training workm in ihose C ~ W ~ C S  need to become high value- 
added employees. Many dso marlage foi e i p  affilirsxcs: hs 'l3.S. matltjnatiunals. 

A rtxceni survey jn A s i ~  's Eda~enfios2al Edge (283 3 3 indicates that aabou",S994? sf  
CS-i.r:ese gradnates of U.S. univit~sitier: plan to return home vArkSn 18 gem. 

:2 Se;lijcond~cror b:dus&y hssnddsi~n~ Indcscry, Facts ts. Fiff~res, 2004. 
'"~e~ziiionductor h:dustq Assucia~inn, Hn&rry Facts L Figwes, 2004. 



Government planmiilg and incentives i.a China and Taiva't~n have resulted ~II  large 
itsvestrslents in avafer fabrication plmts. Exeludi~g Japan, Asia i s  projsjac~d to 
build 74% of the tVar9d5s new semicriaductor m'trlufsctuksrxng eapacCity con~pxed ta 
North e 4 m e ~ ~ a 9 s  8% ia the next few yeas. 
Chiria is snvm a 213ving ';he critica'i mass of educated mgiueers, avai1ab';e capital, 
and b~esiacss iincensives t3 foster a strong doxeslic semiconducear industry; it is 
the world's fasjest gowing semiccnductt~s customer, having h-i7e&ed more than 
any other county+ m rlew semicond.ue:or mani~facturing facilities md has 
moEIerr&m la attras talent. 

The U.S. sernicoad~~4~to~ inndustry rebins unique strength and will rcmai~n a growth 
crpporlsuniQ globally" 

9 1-1,s. smicofiducior industry spemdes ia  a d>~sa41i~ CG~RUISIY~ capitid market, 
and business fkimdly environment ;21Io*wkg en t~ep~a~eurs  to bring new ideas z ~ d  
mmprasr3es 20 mark& quick1 y and exploit new smcxuxes md raic11es in rke igldust~y. 
'Die United Snaies h a  top-notch xesearcb universlf es md uni~~ersitykdustry- 
gover~ment I& kteracxiuxl with :be ability to invest in cutling-edge technoioges 
%at rim wmsfoxx induswy prmesses and i=\?;llix7ate fop talent. 'SE;e United Slates 
has a Jagc ed'ilczted, ski11ed, exp~rie~ced ~ ~ ~ Z i f o r c e ,  EWBB &ou@ workers is: 
some Sower-wage coung-ries casl match 59.8. in technical skills msld 
ssme.limes educa'lr'on, zhey lag behind U.3" XVQ&CXS in expeTirnc~;: a d  m~~iage~i lenl  
skills. 

* The 1J.S. samis.;s,durtor ind~3~tqt is very diverse, compe&g in every pa? of the 
~ 8 3 1 ~ ~  chain. 1s h e  a pmicularly k;rt&iv~ design sector, with aroxind 500 &bless 
c ~ r n ~ ~ e s . "  

o T"d~-as U.S. semiconductsr sYiduskry r n ~ 1 ~ ~ 1 1 s  irxS?isc,a~ic;al advantage in indellrctua'i 
property m d  donsinatcs the lucrative nzirroprscessor market. It 17s survived 
p ~ e ~ i o u s  con~prtitive ehal1e~ges &om jaymese &I(?: Kosem industri'es, md 
prospered md regained leadi~g i$7akBd rnzirkd share. Even though manly O.S. 
csnzpanics are becoming f&-lite or fz'tsless, i r  appears &at the BTmited Stales will 
e~ainsaia a ccrs s f  cutting-edge mmufactwing and process R&D in same cf its 
Iargtrr suxiconlductar cnrtrpwies. 

Tba U~ibed Staxes i s  wide@ reeagnfzed as the current glskbal ce~ateil' for' pbarmrzceuticd 
research and s"naxlovai5un. 'This reflects a c.osxfiaewce of favorable circums'I;rnra6:es in xeccn~ 
years loci); indwlry imovation, 8-5 we11 s B e  resuln of deliberate 1.j.S. palicks md inltiarjves. 



Tgaess: facioa icclude iBtaunijant suppon for pre-co~apetitive T C S ~ M ~ : ~  (most rrob'trly 
basic xcseaisci~ zf ?he Natisnnl bstivdtes ofHealth); z. w~tinaing S&CW oEtJ.S. 
scieri f i f i~ achlevernents; a strong ps~E or'xvnrld-class s ~ i m t i f i ~  fdm:; mong 
business a d  capital n a a ~ k d  supp6;\ri Tor aggressive deveioprrsen~ md 
canunercialization of potential XEW tlterapeufic &:$gs; ii19 z ~ n c ~ v e :  1.I.S. 
marketp'aacc &at i s  the world's S~rgesi; ;md a trmepitrenC and science-based 
g o v e ~ n ~ e n t  regalatrpq regime for -3rapprovi3g &a: m&et a7nW o f  new . 

ph~maceutlcak. 

'Fbe p%wrmaceaetieals industry is eoarsfderablg, global ia sespe haad scale. 

* The top Zen co~apa~lzies in $.he phum~ziceulissals ~aalilnstry, oit.vGck five are 
headq:~wiereci ic &e United States, i3ccom1 for about 46<'/6 of global sales. These 
a ~ ~ i  c.ompaxxies have pmduetiorx chains for reseaxch, devdopmmt, raan~fact~ring, 
snix~keti~g, &rid w~rh%=wide S B I ~ ,  

o The resf of the p h r n a c e ~ t i c a l ~  industry is composed o f a  large n\mber of 
co~~panjes  WE& v a ~ 4 ~ f g  product mixes, market g e o ~ ~ q h y ,  and produc,ti~n 
acthi ties. 
The. phar-nsaceuticals industry's largest md most su.;cessf%l cmp@sues perceive 
the mxkets for their products rca exist beyond the shores on which they are 
headqtaarkrecc. 'ibe phzmace~ticals 1n6us"c-f~ smaller co~xpa~ies d s s  appea 
cojpizact of global oppomi:jes for product sdcs and scu~cirlg of production 
activities. 

%?bile lt has been 3 PS~B~C~BII~I]Y $~~@cessft1'8EI seefor of tbe U,S, & I Q & B C ~ E ~ ~  for some time?, the 
pbsranase~ttisais Industry Is s modest en~ployer bornesxicaIly, industry directly 
en~pLoys &out 284,000 workers i~l tLe %higce.d Slates. 

'E9c pha~~rracct.i;t.ja",aiis industry's ov erali e~npEo)meraf psvx31 h &e tlaided Slates 
has avergged about 2.5% mual ly  over the Inst 5ve yeas. Abou 27% ol'tfiese 
workers ore engaged i~ scsir;mtif?c, professI;onaI, or x~~ichraieaB activities. 

a 'These emplcymcnt 5gures do not accawt, howeve& fns services provided by 
contract research o~gd;njizatisras or for uuniversiiy and non-profit R&D org=izii.tions 
working in crrf':-3r3orafion with. pl~-m~ace;>ricaS comp&a. 31esr: are iimporimr 
ancillary cumporlents ofthe phmaceuticals imova~ian and p~odwclrioa cycle, bcla 
their ~zarfiabers are n d  well documented statissically, 

Dats ragrre~sfiy al5ailable on pbarnaaceufira!~ iudustry jobs from goo.s.rnrusers.r aa~d 
iudnstxy sources do aaf enable a elear alald comprehensive picture of the ~ u r r e a t  
employmeat share sf' the Xlnl'fed States relative Eo f$c gl~L?aS ixadaastv E ~ T  of the ~ e k ' 6 ' a ~ t  
employmeat growth tremds, 

Further cossso86d;agtm of the industq) geSloballp, thropegfa mergers and bscqaislbions, k 
13kdy iar. the years 8head. Factors ~ndkT3ying ahis expected tread include: 



Tine phmaceutieds inti~nstq's ecunamic fundmen.',ds, pwtleular1-y 'rhe irigh cost 
and risk sEreseircX3 and prad~ct deve4opnxm$ w449 relms3ilessIy pi;& mmagemaa.t 
so se&c.l~ fur reorgaaization ~ p p o ~ ~ i r i  cs, ass& cofi@ra130ns, and invessaent 
partfolios with the promise of improved eEeimcies and economics of scale and 
scope. 

s Also, fhr, increasingly gl;lo$al ~lat~tnre offhe life sciences resezrr5 entsqrise uril'l 
provide nunerous ~~pportunities for cnmpznies to incoqxxa~e erea5ve zew 
elements their capiibilities, 

P$arm.sac~aari@al SnmavaPio~ will reanafaa a growth opposaxlsslty globally for mmy years t s  
cume. 117e basic sciei~cc firontier i s  likely to contisue to advanre a: a fast pace ('nalilding on 
the recent progress in genossrics and related molecuIw biology fields).. This will opcn many 
new opportiirrities f3r p b m a c e u ~ c d  hO~a"I~n. 

With continued scieatific strength sa-ud suffieie~af incentive for industry 80 take OD and 
In~esx i-u tbe da'ffisuI;t aaad expemive task of Bew pharraaaceastiea'i devetopmen5 Pht: United 
States sbsald retain its role as world leader. in pharmaceutical ia~crvstisn. ?%ere xre, 
lrowever, some challenges md ismas rhai ~ r ~ i s t  be cwescome: 

Cap;iI:~ilities far stmng science md technology ia the life sciolces zena (hmm 
ralant, resources, md infiastmcturel zier: gowing abroad. Many orher .~rrounki5sics (in 
Europe, Asiq and Eatin America) indjciite strong futaxe asplrstioszs in the 
binsciences, b i o k c o  and sswiated Sndustries asd rrxafkets. Some of this 
interes"reflmt,% cou~fry desires to respond no domestic Bed~hcare needs, some to 
interest in e~e.t~trl':':LPly competing with sunique products in the global 
pharmacexticols marketplace, Aggressive efforts ore aow undesvay HE Europe, 
some parts of Asia, md elst:~~fRer.r.e to plan, insvest in, and deveHop a g1obdI-y 
cc>mpedfive life sciences i n d u s ~ .  

.s 3x1-e x e  ,surnrrous scenxius regarding how these various factors may >day out 
ova1 l5e rjexl5-.10 years, In most cases, the U.S. pa? of the globdl phmaceuzical 
4ndmss1-j d~sltld remain on a path of sig~,rrlfica~~t 'Isasiness a ~ c i  ern~plsyxenl 
gox\Cti------reflecting the comparative streagth slse U.S. andustr). currenfl y enjoys 
relative lo ather players. 

&dtr!eafs'~n and Tyaf~i~tg Z'Pd Other CO~E~'F~'C~F 

The Unites?; States bas Eristrrrically been s Ieader ia higher e d ~ c a t i o ~  gad training? hut 
ather corrntries are Iregiansxirrg $0 pmvidr: clamparable qua3f4-Q: and ~ C C ~ S S  $0 e d ~ t ~ t i o n .  
For example, in 2CO1, 30.4N of the 24 yem-alds in Taiwan h ~ d  bzzr?lze1or7s degrees, 26.5% in 
South Korea, as csmpa~ci! to abwt 33.8% ia the ?3xliz& States, 



Both China 2nd Pandisa, with their large pupu18$5'08g~, &zp'g: realized dramztda: iacreases in 
the numbers af s&dcnts cakerissg secondary cd~cabfora, apeclally iaa seicnrtc and 
epsgjlxeeris~g. These increases hsve aYZrrwed them $0 eampete for basks hl&orieally the 
purview of develd-~ped na60sn~ such 8s tasks i~ ~ P P Q ~ U ~ P ~ ~ O E Z ,  R&D, and scnriees. 

While China an3 India have low overall e%~f13Ilmenls as is pacentage of their 
poplatians, they ,are closing &e gdp ~4th ?.he Ursited Slates in tams oF&s;alute 
nurnbtx ool'degrces e a ~ ~ c d .  Some 2.9 md 4.2 college students per hundred people 
In China and India, rcspecdve'iy, e m e d  science md engineering degrees ir: 2609. 
hr 2080, China awarded 33'7.000 scies-ace and mgrneex-irap degrees cnmp~,i..ed to 
338,622 for the Ifnited Siares, while estinstes for science md cn&eming degrees 
aw2rc5erl in I~sdia range $urn 3$2,0%1(999?) to abor;t 630,000 (2W1). 11 should be 
noted, however. ha t  according tu thr 'c,?70rld Bank m",dhe Federd ~ e s e r ~ e ' \ u s t  
18% of CIrina's population presentSy aged 25-69 has a. hi@ schoo! degree, 
csxnpared v&h 84% ia the United States, hist oat: 4 of20 Chinese in that goup 
has a college degree, cornpued with drnosi 1 in 3 in the IhGaed Stales, China also 
irnpor-ts education fmm xhc rest of  the world. Pox exnnsple, in 2002, &out 189,000 
Chinese sbdei~ts wme studyi~g dxoad. 

Despite the anover~~eut to impraavc secondary educ~tiou systems in kcience %nd 
cagx"ncesb"asg fa .inzte~natianal stabdards, bisfh India ax369 GgSil~a face signfEca8~t chailesnges, 

c"'r,ailexlges in India include increasing enrc3XIma1:s corrpled with stagnant staxe 
expenditures; iwadequate policy frrne~%~ork fnr pr"lvze fi~nanemg md philmf&opy; 
n-iiaimai uxiiversity research budgets; ncn-csornpedtive fac~Xfy m : a p m s ~ i ~ n  
packages; oafdded facill~ies; i3,r:d rigidly 'trureaucr~tic academic stmctures. 

(P The  demand for IT prcjfessionaSs in hdia has spzirred !:he grock~h af private training 
~nstltutel; providing short- Eong-fern traifig~g; however, Ble quality of 
insxnrction rs't these insriD.~sltjons va-ies: widely. 
Clialleages in Cl;i~a irlclude nsassi~e wpmsiois in ewcfhenas c~upFad with 
drastic yefor~l;h~ tO @82?~f~)lX to " W B Y ~ ~  C ~ E S ' ~  8183dXd~; a s ~ e n c c  a d  t t X h ~ b g y  
base that is heavily dependent on the govei~ment's ability ro at-&%& fbrei~:  direct 
inveslmmt zmd oafside expefiise: and obsolete and poorly fu11d.d gavermenl 
research Qnseinites. 

With the pna~nlise of improved economic e n v i r o u a a e  in 8&ufr honrse co~psilsies, hreign 
nationals educated a ~ d  emplayed in %be Umited Seales are uow a.l-er&cted fo reg-aaraissg. Ic 
their bnnse couastries instead uf uemainaing 883 the Uaftcd Stales. 

Chinr; is making pest efforts Is brin:g back I2.S-educated Chinese scientists a*td 
r n g i ~ e e ~ s  to work or; oor star? new businesses, and 1J.S. stay rates for Chinese 
g d u a t e s  x e  beginning aa decline. %+''g.169e XSF data indic3te.d ;ilmofil95% o"tj.S. 
scicncs amd cngi-incseri:,-ir:g doctord drtpee iecipiasts from L b a  reporfed &at they 

'' World De::dopwrri Indicavcrs, World Bank; and "China's Eco13nnie &ow&" Feciersl Reserve Bank of 
Daiiss, June 14,21105. 



had plaxbs to r m d n  in the United States (X985-2C)li0), a differe~t wrvey in Asia 's 
EQ~.ici=ffiontrJ Edge (2809) ~qosbesl Ihst 2 1 'I4 ]lad plms 10 go I~osns: %$thin 5 years, 
36% h d  plans to go Iso,mc aptitbin 5-10 yc.aj"s, a16 23% had plms to go borne a3er 
10 yem. 
The Taiwanese grrvzmment has estimated than 'Faiwm ~ $ 2  need an additional 
10,000 csrrgll~cers if tE-ic co~mtrjr is 20 realize ias gcal u f  'aecr~mieng n lager ccmfer Ior 
the desip. asrd cngineerir~g of sophisticiitet?. produe:s like semi~nductors. %c 
g o ~ w m n e ~ t  is af-fc~i~ig i ~ ~ ~ ~ n d i ~ e s  such as tax breaks mind dkmt s~absidies to recmrl 
multinational compaoies lo sex :tp M&D ~pbt.raCi~)ns in Tsi~jlil. 

* RE Philippinss has a relativsIy smdl base of 17: workers, and its government i s  
attempting b sreite a locsE base of TT work by stimuidng the develop1~1ent of' 
domestic IT cco~zparaies, 
The Irish governmat is also tdc1,rng s q s  to ensure a steady supsly of 'l'F vrorkers. 
keXant?d is a key IT oI"f&trring destinztaelon and is the 3argmt exporter ofsofhvzre In 
the world outside ofthe United Shtes. Go6~en?n1ent p l a ~ s  11IcLude sujf3rpm-t for in- 
company trafirag, inter-dSscip3inary jamai.lng at ~:niversities, r t x m i t m ~ ~ ~  of wcmen 

. . ". and d?rst86vmbged groups, md favorabl~: immigrzaflon policies to attract forctCtign 
s&der,&. 


