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TECHNOLOGY: THE ENGINE OF ECONOMIC GROWTH 

AmenCl = compeuo and "'" bUI only If we have • positive vi,ion luiding our 
economi~ policies. Our ocono~ fut\UO ~epondl on our Clpll:il)' not only 10 invent anI! mast4r 
the new ItChnoioJies of the furure. but Ie ensure !hat these i~ move rapidly 10 market to spur 
&rowth. create ncw jobs for OUf poopl•.lIIa sttengthen Ollt industrial pcri'ormance. 

In Puttlll&Ptople Flm. em C'.inIOn, announced his support for. revenue-neutral 
transfer from UMcc:essary dcfenlC R&D 10 civilian and dual-lj# R4<D. On September 8. 19n. 
Governor CUnIOn announced how llIe detail. of hi. new civilian technII10iY utitiatlvc would 
expli~itly sueni!hcn our manufacturini '&Je. Today. Governor ell.tOn details further how his 
~y will ,_,then the ability of American flrms 10 commlllCialite n .... teetmoIOli... 

Amenca'. competlti_ mw ultimately with the prlwtc _r. U.S. flrms mult 
expend employee involv~cnllll\Cl plll'd<:ipatiOl1. continuously imprcve.their procIuc, lIl\CI process 
tcehnology, in_ their invClUIlIII\tI i. R&D, plant lIl\CI equipment. worker tralnin" forac 
bellel' relationlillps with Oleir suppliers and cus",,,,.,.., ani! shcnen the time requirecl to brini 
produclS to marltct. 

Yet, it is imperative that we ree:JinUe that iovemment hu a role in encoulliin, pre­
competitive tIOChnology development, entOUlliinI dual-use teehnologies, supporting indullty-Ied 
.:on$Oroa. and makinl the mOIl of IeChl'lOiolical advances. 

AI Oore hal been a leader for more !han !ell yean In tuah technology and 
tolecomtnunicatlnn policy. AI Vlf:e.PresidenI, Al Oore will head efI'orts 10 implement the 
ClinIOnlOorc national technlllo.1 strlIe!Iy. 

In partlcula:r, Wt m1III move forNU!! with the followinl reform,: 
" 

o B"U.:\ Wot'III8tIoli S\Ipublih"'YS: \:J develop an advanced communlcatiolls netwOrk, which 
will help companies collaboraw on memh and deJl&n for ad1Iaoced manuflc:turinl, allow 
doetort acrou the eou'llJ:y to communiCfllC, PUI immense resolllat III the finpnips of Amcrioal\ 
teacher. and stu<lenll and mIlCh more. 

o Reform feden.! R&D prOjllUll to focus OD critical .... bao\oJlcS: Tho fIln4inr will be 
focused so dlat more resource! are devoted to critical tceIuIolOJles, .ach AI advanced materials, 
information tt:chnol0&:l and new manufu:turing processes. 

•­



•• • ." 

o Reform our NBUonallabll: federal labs will have ten to twenty petUnt of ~"eir exiSMi . 
budget lWisned \0 estai>lish joint ventu". with lrA",try. 

o Crute. world-class buslDOSI envlrooment for private sector IDvestment ane Innovatlo.: 
Chini" in America's taX, I11id(I and reauJawry policies are also needed to hlip reslOre 
America's industrial ar,d tecMolOiical icadmhip. 

o In?est ill lecllnololJ' proarams !hilt '.'pow., Amtrlca"lIIIIIll blllilllSHl. ne ClinlOniOore 
economic .lln will creat/l 110 market driven manufacturing extension _ten over four yeats. 

o Eltablisb educatlon and trainIA, proiI'IJIII for. iIIIII-JlrJIIworkl'orce: The U.S. education 
and trainina system mlLlt make .ure dial Ameri<:an WOlken have tho requisite sldlls ror • 
technoloiY inumsive workforce. 
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SUMMARY 

LUt June. I Introduced I Natlon,l Economic Strategy cilled Putting People 
First. It will create amillion nlW j(.ba and a higher Itandard of living lor the 
American people and for our chlldrttn. My Technology Policy 18 part of the ongoing 
effort to further define thet vlalon ~nd dascrlbe how WI will Implement It. 

I hive every confidence that America hea the energy and tha talent to rlgaln 
It. Indu.tr!eland technologlclll.ldmhlp. Unfonunately. the 8ulh·Quayle 
Admlnlatratlon haa done nothing wl,lIe wege. have stagnated and our Iconomlc 
I..derah!p h8a eroded. Despite the growing conesn'U8 on whit needl to b. don•• 
they refuse to act, recycling th. Ilrlidand feiled polloi .. of the pa.t. Amerlce W 
compat. and win, but only If we htva a pOlltlv. vi. Ion guiding our economic 
policies. L..dership in daveloplng lind commercializing new technologi•• il critical 
to regaining Industrial leaderahip, creating hlgh·wlgeloba, end enavrlng our long· 
term pro.pe,ltv. Investment. In ranarch and development .r. Import&nt not only 
to hlgh"tech Indultrl.. I"cn .. eere.pace and "ectronlc8, but to ba.lc 
manufacturing Indult,llI, and to smell bUllneaaea which mUlt b. Innovative to 
survive. 

Although the govarnment heB I role to plev In restoring Amerlca'l 
competltlve""I, mOlt r••ponllblll!'! reBt. with lhe prlvete tector, U.S. ITrma mUlt 
••pend employee InVOlvement .nd penICllp.tlon, oontlnuou.1y Improve thalr 
producl end proce .. technology, Increase their Inve.tment. In ,e...ren, 
development end technology, plent end eQulpmant, and worker traIning, Ihonen 
the time required to bring produeta to merket, and forge better ,.18110nlhlp. with 
their .uppllor. Ind eUltomera. 

Government can and mu.t IUpport the .. ellortl. Our mo.t Iueeee,ful 
competitor. help thair bu.ln..... •... Iarge and ,mall •• to compete more effaetlvaly. 
We mu.t go beyond ,uppor! for be$lc raeaarch end • reliance on ·.pln-oflll· from 
defon.e R&D. My technology pollc., con.iltl 01 Ilx broad Inltlltlval aimed at 
helping Amerlcanl develop Ind quIckly ullllze new technologl..: 

1. 	 Inv_tlng In I 21.t century Infraltructure; 

2. 	 eateblllhing education and training program. for • hlgh·akliis 
workforce; 

3. 	 Inllutlng In t.chnoIOIl~ programs that empower America' ••mall 
bu.ln.....; 

4. 	 A.locUllng federal R&D progrema on crItical teehnologl •• thlt 
anhance Indultrlal performance; 

5. 	 Leveraging the natlan,l A&D investment; and 
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6. Creating a world-claal bUllneas envIronment tor private .ecto, 
Inv••tment and Innovcltion. 

I will give our Vice Pre,ldtnt AI Gore the responsIbility end authority to 
coordinate the Administration', vilion for technology and le.d all government 
agenclu, Including research group.', In aligning with that vision. Tnl. I, • r8aljob 
for a distinguished natlonall ••d.r whose .xparlance, Inergy and IntallecI are a 
perfect metch for Ihe challenge. 

Tnl. tlchnology policy outllnl. the kind of .tron; Ictlon I will tlka 10 bring 
America bacl< to a leadership role I" the world economy. PI...e )oln YO In thl. 
hillory-making endeavor. I walcom~ your eupport and IdOl. 

Bill CUnl,on 
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A TECHNOLOGY POLICY FOA AMERICA'S eCONOMIC FUTURE 

Amerlce', economic performanca and Inllrn8110nallnfluance r ••I, In I"g_ 
P8rt, on III technology be ... Techrology has accounted for the bulk of U.S. 
productivity galn6 during the PUI I'all-century, .pawned entlr. naw Induat,iel, 
created million. 01 lObI, and been I primary aource of America', ability to maintain 
e high Itandara of living for It. cltlzena. We are the worlclle.aer. In biotechnOlogy, 
Information technology, aero.peoe lechnology and many other field. on the 
Ironti... 01 science applied to humsn 1Ih1. AI a ,esult ollntanee international 
competition, however, the U.S. technology edge het eroded In .ome Of our 
prominent Indu,trl ... 

Unfortunately, by loilng tha lead in the commerclellzetlon of many AmerlCln 
Invented IIchnologle. we ara 1011n; control 01 our own economic growth and 
pro.perky. If U.S. productivitY groMh hed grown II tha lima reta In the 1970', 
end 1980', thaI It did In th' 'geO'~ and 1960',. tile 'tandard of living of the 
American family would ba 40 percent hlghar. Inate.d of ,truggllng to get by, < 

working IlIfIn and women would ba bItter able to buy I home, pay their h.alth cera 
coat., and &end their kid. to collilll'" The United SI8I •• mu.t ect now to a'tablllll 
• !Ichnology poliCy that will help U.S, compenlu to lucceed In work:! market' and 
help Amerlcen cltlzenl a.rn • good living In the glollel ecDnomy. 

I. NEEDED: A TECHNOLOGY PI'LICY TO COMPLEMENT OUR SCIENCE 
POLICY 

At tha end 01 World War II, Vennever Bueh defined the framework for U.S. 
Iciance polley In hi. report, 11,,110.0, The Endlen Frontllt, Thl, policy he, peld 
tremandou. dividend. to the nillon, II mede the United Stete. a world leada' In 
sclance; meda America', unlvarsltY education and r..eerch .v.tem the beet In the 
world; allowed UI to lupply ourselvu and other nationa with skilled aclentlata and 
engineers; and madl II potllble to ~rovlda technolOGY to aCIdemia. Industry end 
the Qovernment on a .cal, that no IIlngla company or leboratory could have 
eccompllahed alone. 

For IIveral deeed .. after the war, wa did not percalva the need for a 
technology polley to complelllflnt thll IclencI polley. After III. the U.S. economy 
enloyad ,Ignlflesnt spillover divldand. from dafenat R&O expenditure •• and the 
largely Bllf-.ufflclent U.S. privata neto' wee ahead of other countrl .. In Ita 
capability to Invllt In lechnology Ind capture the economic benefit. of b.lle 
,...erch. 

Today, the Unltlld Stetae facf" a new anvlronment: 
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• 	 Natural , ..oureu. wh,ll we dig out of the ground. are b.lng replaced 
by knowledge and t8c,nol09Y. what we dig out of our mlndl ... the 
source of national economic competltivane .., 

• 	 Leadlng:edge t.chnologl .. oftan find their flret application In tha 
civilian 16ctor. and only much latar In defense, if 8t all. For example, 
the 8088 Intel mlcrop.oce ..o, used In lhe PatriOt mlnila, which 
Iymbollzed U.S. high-tech defensa IYllema In the Gulf w8r, I. threa 
ga".rationl old and la nOt aven 1I.ld In today', paraonal compute ... 

• 	 The re.ourCI. "eeded to develop technology art Incr.aslng 
dramatically and, In muny C88es, Bra far greater than any Indlvlduel 
company can afford. It can OOlt '1 billion to bring to market a new 
jet eng ina for commart:lal alrllna ... On aV8rege, It tak•• about 12 
yaar. and Ovar 1200 ",llIlon for e pharmaceutk:al firm to develop a 
naw drug. 

• 	 Increued International compelltion hll led 10 Ihort.r product evcl ... 
putting evan more atl." on r.lourca.. Th. product life for many 
electronlo oompOnentl tOdav II I... than one y ••r, which, puta 
Inoredlble prellure on rlrm. to con.tlntly upgrade axletln; producta 
and develop new onu· 

• 	 Some for.ign competitor. hav. lucceedod by exploiting a naw 
Innovation Iyltam thaI IInu Rite tightly to market need •. In 1975. 
the Jepena •• auto Induttry held only 10% of the U.S. market; today. 
It he8 aboul 30% of the U.S. market. It did '0, not by devoting 
m888lva r.SOUIC" to beale ralearch, but by .tr"llng Incremantal 
improvement. In exlltl"9 t8chnology. rlgOlOUI quality control, rapid 
Ilma-lo-markel, end light Inventory controla. 

• 	 Rite r••ultf flow quickly around tha world, bUl production know-how 
dOli not. AI a ra.ult, .nany forelg" competitor. er. able to rapidly 
IblO,b thl ruultl of America', raaBerch, whlla U.S. firma mu.t oftan 
work for va.r. to malter the productIon Iy.te".,. thet give Indu.try In 
other countrlal an edgo. For example, the ral.erch br.akthrough In 
.uparconductore th.t VillI achieved In an IBM lab In Switzerland WIll 
soon conflrmod In Jepl.n and Chine, and within weeu extended by 
.....,ch,.. In the United Stltll. Ely contral!, It hal tlken v.e.. for 
American companl •• te. ba;ln to ma.tet the leen production .vet.m 
that the Japan ... automobile Inelu.trv develop,d. 

SCience polk:y elone doe. not eddress theaa IIIU... In e...noe, &elene. 
policy Ie • supply-pulh pollcV In which the government aupporta ael.nce educetlon. 
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baale renaren end 80me Ipplled RI.C that relat81 to Ipeclflc n.tlonel minion •. 
During the Cold War, this policy worked _II because U.S. Indultry domineted 
world marketl and malsive U.S. dl!fenl••pendlng for hlgh·tech weapon. 'VItam. 
provided a big dam.nd for leading adge technology. Today, ho_vII. U.S. Indultry 
fac88 Intenae Internetlonal compell':lon, end the globel civilian merket, not the 
Department of Defen ••, Ie the telling ground for molt of the new technologle •. 

Technology policy picks up where Iclence policy leavea off. It I. not limited 
to /UI! raaeerch and development. It ello foeulee on the rapid application of new 
ideea. The abaenca of • coher,nt !IIchnology policy 18 one of the kay re8l0nl why 
America I, treUlng lome of ItI mejor competltora In trenllatlng III atrength In bOiIC 
rueereh Into commercl.1 SliCe..., .Ind why America il 101lng Ita lead In 
technology. Even In lha technologltt where we 11111 la.d, we faee the challenge of 
trenl18tlng the world', beat rea ••rch Into tha world', b ••t lOba for American 
workerl. 

II. 	 THE CHALLENGES TO AME~ICA'IIINDUSTRIAL AND TeCHNOLOGICAL 
LEADERSHIP 

Th. prlv.t.....ctor Council on Competltlvene.. put the probl.m blunlly In itl 
raport, !aIIDlop Ni'O' Ground: TtcbngJggy Prlorillea for Amorl"'" FUMa: 

"The U.S. P081tlon In meny c:ltlcal technologl .. I••IIpplng and. In 
10m. C.888, hea been 10lt .ltogether. Future tranel, .t, nOI 
encour·olng. " 

This conclu.lon I, b.aed on L'.S. Induatry', a .....m.nt of tha evidence. 
ICcumulat.d by detellid ttudiae of '11n8 m.jor IIClor. of thl economy .nd I 
revl.w of over 90 different crltlc.1 t8chnoloOI••• It I. lupport.d by Iha experience. 
of many dlffer.nt Indultrl, •• 

• 	 S.verel billion doller••,d mort than a dec.de are required to bring a 
neW commercial aIrcraft to market. While U.S. mllltery 1'4&0 I, 
providing fewer .nd fewer .plllovere to Amerlea'l commerclel alrcr.ft 
Indultry, El.Irgpe'l AlrbJllndu8!ry hal received US billion In direct 
government ,ublldlea IlncI Itt founding. Buoyed by th.,••ubaldl.8, 
Alrbut ha. «lIepleced McDonnell Dougl.. II the world'. IlCond Iarg8lt 
Ilrcraft menufacture, I"d Is blglnnlng to take Ilgnlflcant ord." IWllY 
from till Indu,try leader, Boeing. If th.... market 101811 continu., thay 
will ••rlously .rod. 8o.ln;'. ebilityto Invee! In tile next generetlon of 
Il,creft technology end put hundred. of U.S. high tlChnology 
cantlle!Oll et 'Ilk. 
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• 	 .la a ,clanca-ba.ed bL.alneal, the chemical IndulIIY hae benefitted 
from America's strong reaaerch baae. But over half of the chemical 
Industry', products ar., 80ld to other manufecturlng Induetri .., end the 
growing waaknas, In "tgmentl of the U.S. manufacturing bale ha • 
••rloul raparcunlonl Por the fulure heelth of tha U.S. chemical. 
Indultry. 

• 	 Tha U.S. elactronic compenent. InduSlry developed a ,Ignlfleent 
amount of tha bule technologlea Uled by the Indultry today and hea 
led In the formation of new olectronic companlal. Nonelhalell, III 
ImlbllllV to crOiI-lub,llI .. buslne"ea, Ita lOll of volume markets, itl 
ma"ufecturlng problenl., and the high raletlve COl! of capital In the 
United Stetu over tha put decade have allowed foreign competitor. 
to domlnltt many market ..ament•. U.S. IndUltry la welk In 
actuator., optoelectronic compenent. end h,rdcopy tlchnology, and It 
II 10ling beely In momory chlpl, ,Iectronlc paCkeglng and 
Interconnection.; Ind display t8chnologlll, , 

• 	 The U.S. machine tool InduStry Ie In troubla. Tha U.S, ,here of world 
production he. decilne,j from about 50% In 1955 to about 15% ­
todey, ond Importa account lor hall 01 the U.S. do",,,tlc merkat. Tha 
U.S, machine lOollndUllry Ie made up mOltly of ,mell compenl" thet 
do not hev, the ralourc .. to lu.teln the neo ....ry Invillmintt in 
new technology or eVllamatlcelly upgrade the manufacturing ekllls of 
their employe ... 

e 	 Por many people, tha U.S. computer Industry aymbollztl U.S. 
technological preemlnance . .loveneuln compute,. end loftware hllv, 
driven melor change. in virtually avery other lecto. of the economy 
and Ire al.o critical to netlon" defense, U,S. COmputer Iy.tems firm. 
are ItIII the dominant producers in world oflulpmant 11/10 aoftware 
mark'tl, but thell lead'lflhlp I. under 81111ult. The U,S. balanca of 
trade In computers hat deteriorated lubstentlally In tile I ••t dacade. 
The world market Ihe". of U.S. computer companl .. fell from 81" In 
1983 to e1" In 1989, .nd the U.S. Induatry 1& Inclatllngly 
dapendent on lor"gn componentt for Itt products. 

The Growing problems of U.S. technology-Intentlvelndustrle. are becked up 
by economic InCilcetora: 

• 	 The U.S, hiGh-tach treel balance poated a deficit for the flllt time In 
.,9Se. It ha••Ince swung back Into .lIght .urplu., but remain. 
nlllative In '8mlconductors and II approaching. zero belance In 
compute... 

8 

http:clanca-ba.ed


• 	 In a recent high tchool career Intor"t lurvey, the top five ee,oer 
cholaea of Amarican .tudenll were lewyer, mualcian, PIYCMoiogll!. 
l&ahlon designer and photographer. Th. bottom IIva ware computer 
englnear, mechenlcal ,,"glneer, chemlat, civil engineer and phYllclst. 
As a reaul!, not enough U.S. ttudenta .re pursuing training In 
technical field •. Ovar helf of the doctol'lll degreu from U,S. 
universities In englne"'lng, 40 percent of thOle In math end a third of 
tho.e In PhYlicl go to foralgn IIUOllnte Who are Incrllliingly chooling 
to return home atter they graduate. 

• 	 Foreign companl .. ar. collecting almolt ~If of al! !'law U,S. petents 
Ind boosting their aha", Ivery y••r. In 18eO the top four recipient. of 
U.S. petenta were Hlt~chl, T08hlba, Canon and Mltaubllhl. 

• 	 Tha United Statel Invtstl only 1.9% of Itl GNP In nonodefenlB R&D, 
wnile Germany In.....11 2.8% a"d Jep.n Inv'llI 3.0%. 

• 	 In 1991 U.S. InvI.tmant in plant and equipment hit. 14 yaar low of 
10.7% 01 GOP, down trom 11.4% In 1990. ev.n more alarming I. 
the tect that the Unite,j Statea Invested a Imaller Ihar. of GOP In 
plant and equipment lilt yeer than any other Summit? country. The 
U.S. Inveatmentle"elII half Japan', rate of 22% and below· 
Germany's rate at 14.6'Mo. 

• 	 Ullng currant axch,ngt rate., the United Statu Invalted 
.660 billion In plant ard equipment In 1991 and J.pan Inv..tad .'62 
billion, dllPlte tne feet that Jape"', economy II only 80% tha ,118 of 
tha U.S. economy. 

America cannot afford to Ignore th... warning .Ignala. If WI are to 
lifeguard the ltandard of living of American citizeN and Improve the abllltv of 
U.S. IndUltry to compete In world marketa, W8 mUI! develop a COh,,."t 
t8chnology policy. 

III. 	 A NEW FRAMEWORtC FOR U.8. TECHNOLOGY POUCY 

In Old" to Implament ,n affe,:tlve U. S. technology policy, I wiN deeM that 
U. S. ttchno/og/l:allillderrhip 1$ • n'tlonelprlOrfty and orgllnlza the 
govemment for "'!lultl. 

The Pr8lldant al0na hal the authority to tocua the netlonal will and galvanize 
the necnlery r..eure". Whln elected, I wI/! de lUll that, 

7 



Flret and toramoet, a Clinton·Goro Admlnletratlon will emphaalze the ne.d to 
renew our civilian technolOgy base. Amerlce cannot continue tc rely on trlckl, 
.down technology from the military to maintain competitivena .. ot Ita hlgh·tllCh and 
menu/acturlng Indultrlel, Civilian Industry, not the milltary, ia the driving force 
behind advanced technology today. Only by strengthening our civilian technology 
base can we aolve the twin proble',. of national security and economic 
competitivene... . 

Tha Vlca Prelldent will taka 'ln the task of orllanlzlng all feceta of 
government to de.elop end Implement my Admlnl.t"tlon', technology policy. Aa • 
firat .tep, he will ••tebllah a cantnl focua lor 1118 coordination of government 
activities related to clvWan technology and cr,,!e a forum for aYltemetlo private 
lactOr Input Into U.S, government delib"atlon. about technology policy end 
compatltivane... 

At pra,ent, three obetacles prevent clo •• government Induatry Interaction. 
Firat, tho dlffuud netur. of governmant technology programl, whiCh apan many 
department. and agt"cl88, make. them hard to coordinate and manage, The 
Faderal Coordinating Council for Sc·.nce, Engineering and Tac"nology IFCCSETI 
lends Itllif to planning tha88 prog7lml, but not to managing t"em, Second, lama 
provlalo". of tha Federal Advllory C:ommlttn Act {FACAI end the Freedom of 
Information Act prompt premature dlscl08ur. of Information thlt I.....ntl.1 to 
U.S. long-term competltlvene .. by "orclng open meetings and giving foreign 
competitorl Immedlat. ac~. to .ensltlv8 material. third, conflict of Int"••t 
raguletlcn" that were put In pleca jar valid "e.ona, n.v.rt".I". Inhibit the 
participation of knowledgeeble prlvllte ..etor Indlvlduel. In government dlacu.alon. 
about how to 8t'engthln Amerlca'a competltlven ... po.ltlon In crucial 
technOlogies. Thl.. lalllll muat bo add"...d to make SUI. thet government 
technology progrem, ere r..pon8Iv~ to private .aetor needs. 

Within th' Admlnlltratlon, tha Office of Science and TechnOlogy PollcV 
IOSTPI and FCCSET play an Importnnt rola In coordinating policy end enhancing 
cooperation between the prlvete and pybllc lectcre. Wa will Ilgnllieantly 
Itrengthan both of th... organizations. For exemple, tha U.S, needs to Itrengthen 
Ita ability to monitOr the poeltlon of the U.S. In critical t.ohnologl,. and Inauetrlea, 
and to Ineree •• the collaetlon end d"tlmlnetlon of foreign Iclentlflc and technical 
Information. W. ra"ly know what ·,ur market .hare I. In a glvan Indu.try, what 
our foreign oompalltora er. doing tc IIrget Iha Indu.trl.1 Of the Iutu", and what 
stepI arl needed to raltore U.S. COlnpetltlvlne... 

A Clinton-Gore Admlnl.tratlor, will work With Congr ... 10 revllw the way it 
handle. the budget proetle. The federel A&D budget II currently eonaldenad 

. piecemeal by numerouS Congre••lonal authorization and appropriation. 
committ'''' which make. It nearly ImpoUlbla to let prlorltlea among competing 
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progra~ or make trad.-off. amonll related activities. Furthermo<l, although 
Congreas muat exercla. overalght ',ver technology proQr."", mlcro-menagement 
Ind pork-berral POlltlcl will d.stroy the .ffaetlven ... of Ih... proQrD~. I will 
pUlh for I line-Item veto, end will e ggresllv.ly ua. tho Presidential ruell.lon 
authorltV to atop theso practlcOl. 

http:ggresllv.ly


A TECHNOLOQY POLICY FOil AMERICA 

Six Irood InltlaIIv•• 


Tho Clinton·Gore technology policy conalata of alx broad Inltlltl"" thet 
together will reatore America', technologlcalll8dlrahlp: IIln"..tlng In a 21at 
century infr.atructure, 21 onebll,lIl,g Idue.tlon and trelnlng program. for II high­
.kill workforce, 31 invelling In tecMology programl that empower Amerlco', ami II 
bUlln.esea, 41 relocuslng lederel R,~e programa on crlticel tschnologl .. that 
enhenc. '~dultrlel performance, 5) leveraging the national R&e inveltmant, end 61 
cr.atlng a world-clall bu.lne" en.lronment for prlvat •••ctor Invellment and 
Innovation. 

1. Building 12111 Cantu('\!' re;hoglgQY Infrmcugtytl. Infrallructure hll 
traditionally bun the re.pon.lblllty of federal and atet. governmant.. Inve.tlng In 
Infreatrueture means more th.n repelrlng brldg ••, harbo,. Ind highway•• Tod.y, 
the United Stlte. fecas a new aerlu of communication., tran.port.tlcn and 
environmental nead. fer the 21't c"ntury. Tho crl.tlon of. 21st century 
infrastructure program would Ie"'. a. a critical technology driver tor the nation. It 
would .tlmulate major new n8tlonal !'I&e ,Horta; c'eat8 large, pradlCtable markets 
that would prompt "gnlflc.nt prlva:e lector Inveatmant" and create mllllona of 
new job •. 

A 21st century Infreetructur. would Iddr ... many prectlcal problema. For 
lxampl., the government can "fill II 8 cetelyll for the developmant of an 
savencea n8tlon81 communlcatlona natwor', which would halp companl.a 
collaborate on r.a..rch and detlgn lor advlnCld manufacturing: allow docIors 
acro.1 tha country to ICC.I' lelaln, mldlcal ""partl,"; put Imman.a educetlonal 
re.ourca. 8t tha flngartlps of Amerl,.n teach'" and .tud,nt.: open new allenues 
for disabled people to do things thlV can'! do toaay; prollida tachnlcal Information 
to amall buslneasea; and make telecommuting much IIIIllar. Suoh a network could 
do for the productivity of Indlyldualn at th.'r pliO.. of work and Ilarning whit the 
Interatate highway of the 18601 dlt' for the productlllity 01 the nation', travel end 
alatrlbution aystem. 

Each veer, I plan to da"ote a "gnlflclnt portion of my feur year, .SO billion 
!'Iebulld Amarlca fund to laying the groundwork lor the nltlon', Infraatructure 
need. In tha 211t century. Fedar,' funding for the Netlonal Ae"arCh and 
Education Network i, on. axample of how the faderal Qovernmant can Ie",... a 
eltalV.I lor privata .actor Infrestructure Inveatmant. WI will allo provide 
.doltlcnallundlng to network our Ichool., holpltal. and IIbrerl••. 

AD part of the effort to as.au U,S. n ••dl and dlvelop IPpropriate 
programs, the flderll government !'flull monitor, or 'benchmark', whet foreign 
govarnm.nte ara oolng. For exemple, the Japane •• government til' committed to 

10 


http:gnlflc.nt


invesl over. 1 20 billion by 1986 tCi develop a digital broadband communication 
Infre8trUCtyre celled the Informellon Network SVltem, and plen, to Invest another 
.1 ~O billion to establish model pro~ram. for bUllnell and relldentlal UI.,.. 

A comprehen.lva In!raltructure program must al80 Include effectlve 
stendardl and rogulatlon,. By ealabliahing re..onable Ilandatds and a 
conltructlvl regulatory environment, Ihe governmenl can lend clear .Ignal. to 
Indullry about Important, emarglng marketa and IPur prlva!e ..ctor Inveatmant. 
For example, the digital 8tandard tral tha Feda,al Communications Commlaalon 
(FCC), In ·cooperatlon with Industry. astsbilshed for high relolutlon tal.vllion 
provldaa an excalient indication of the future technlcel direction of tha Induatry and 
will do much to facilitate privata teclar R&D. 

A 21 at century infra.tructur~ prollram ahoyld conalet of the following flv. 

element" 


• 	 Funding the .Iteblllhrn.nt of kay networka and demonatratlon 
praJectl; 

• 	 Benchmarklnll U.S. prclgrama agalnlt thOle ot other major Indu.trlll 
netlona: 

• 	 E.llbll.hlng .tande'de and e regulatory climate that foill" private 
,"cta, Illv.ltmant; 

• 	 Involving the faderal labl. complnlll, and unlve"ltl•• In conducting 
R&D on kay tlchnicalillue.; and 

• 	 Providing training for u • .,a of networks end dalabaa••. 

2. Evabll.hlng Educatlgn Ind Deicing ['rggrame tor a Hiah-Sku! 
Workforce. Tha workplac. piaci ot Iha futura will be technology Intentlve. The 
U.S. educetlan Iy.tem mu.t make By,a ttllt American wOrke" hlva thl requlalta 
.klll,. The facUi .hauid be not only an ttll top Amlrlcan Itudenta who mallure 
up to world-ot"••tendlrda, but allo on averagl and dl..dvameged atudenta. It 
mUIt allO taka Into account thl ne.d 10 upgrade WOrker.' tkills and help p.ople 
make Ihe dlfflcu~ tran.ltlan from repatltlve, low-akllilob. to 'the demand. of • 
flexlbl8, hlgh-.klil workplace. Unlike Germany. the United State. doe. not hava a 
.ophlatlcated vacatlonal education program, and unlike Japan. U.S. firms do nol 
have e .trong Incantlve to Invaat In the training and retraining of their worker.. W. 
n.,d more of both, g.ared to meat 111& nHd. of the mobile U.S. workforce. 
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I will Implement the followln~ programs to strengthen the 1.l1Ia of AmeriC$" 
worktorc:e: 

• 	 e8tabllah tough Itenderds .nd • n8l10nll IXlmlnetlon .Yltem i/\ core 
lubJects Ilk' writing, communicetlon, math end Iclence; level the 
playing Ileid lor dlead\'antaged etvdent8; redvoe ole88 aizec: end give 
par.nt. th' right to chosa the public aohool. their child ettend., 

• 	 btabll.h a national apprantlcelhlp program that off,,, non-college 
bound Iludente trelnlng In a marketable IkllI, 

• 	 Give every American I" right 10 borrow monev for collegl bV 
••tebllshlng a National Se",lce Trult Fund, Studenll can nepay their 
borrowing .. a percanl of Ihelr larnlng' over time, or by ..",Ing their 
communities for onl or tWO yeera doing work their country needs, 

• 	 Stlmul.te Induatry to ~rovlde continuing, high aklll, training to Itl 
frontline work ..... 

3. 	 Investlog 10 TtcbnOIQg~ prggraml that EmDoWlr Amedea', Sm.1I 
IIMalcUIIII. 

A healthy and growing Imlil-bullne....ctor , .....nt'll to America'. 
economic WIll-being, America', 2(1 million Imall bu.ln ..... eccount for 40 
percent of our GNP, naif of all employment, and more lban naif of the Job craltlon. 
My technology policy will racognlza the Importanc. of .mell and m.dlum-.lno 
bUlln.lu to America', economic groW'!!\ by 1) Creating a OItlonal technology 
extenalon urIIlc., .nd 21 expending the highly .uce.IIM Small BUllne .. 
IMovltlon 118••arch ISeUI) program. 

A national technology txtenllon program will put the beat toola In the hand. 
of tho•• companla. that are crutln; the new Joba on which the American 
economy depend., In order to enhance U.S, Indultrlal cDmpetltlv.n ..., public 
policy mUlt promote the dlf/ullon and .blOrPllon 01 teChnoloQY aero•• tha U,S. 
Indultrlal bait, Some ltete and local government. are alraady InVOlved In 
technology dlftu.lon, They .,. hel~lng amall bullnaa..' Improve tha productivity 
of thalr axletlng machinery aod equipment, adopt computer-Integrated or flexible 
m.nufacturlng technlQu.., and Identify training n.ada. 

The fed.,,1 gov.rnment I, be;Innlng to follow thalr Ind, The Commerce 
Depel'!ment hi. five Manulloturlng Technology Can!,ra IOro .. the country and 
hal plena lor two more, Unlortunately, the •• efforts are only a drop In thl bucket 
compared to thOle of our malor oompetltor.. Germlny he. over 40 contract II&D 
center. (Fraunhofer G.ltnachaftl ard a broad netwOrk of Induetry ...oelltlonl and 
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reselrch cooperatiVe. that effectiv .. ly dlffu.a technologv 80ro .. Induatry, In 
Japan, major government-IPon.ored "uarch project., 110 koh••uulhl 
tachnologv aupport center. lor ."",11 bu.ineasu, Bnd tight IInkl between 
companin and their luppllers aervfl much the aeme function. There 18 no 
comparable system In the United State •• 

A Cllnton·Gore Admlnl.tretlon will build on the efforts of atata and local 
governmenta to cr.at. a national t""nnology extenalon program. de.lgnea to meet 
tha needa of the mlilloni of small bUllnelies thet have dlfflcuJty tracking new 
technology and adeptlng It to their nead•• 

The Involvement of worker, 18 critical to developing and executing 
lucceufullndultrlal eXlen8'On pro~rlm8. In technologY. aa In other .r... we muat 
put peopla flrat. New production technology should b. worker-c.ntered Ind akill· 
baaed. not sklll-.llminating. In tha hlgh-p.rformanc. workplace. worker. have 
morl cOl1trol ovar production and workor r ••ponlibility Is IncraaHd. Scme 
companl.. that heve Inveated billio,. In n.w capital aqulpment hava found that 
genuine tmploye8 Involvlment Ind good lebo,·managlmant relation. are ultlmataly 
mar. Important. 

The lederel government thould view the adoption 01 totel quality 
management - as pioneered by W. Edwerd' Deming .- .. pan of thl' .Xlin.lon 
aV8tem. The Beldrldge Quality Award atand. out 81 • aymbol of America's effort 
to Improve the quality of Ita product. end .ervlcel. Althougn thl wlnn,,, of thl, 
lwerd e.. making I dedicated effort to .hare their expertl ... thay do not hevl 
nearly ."ough rtlourclI to utllty ':ha natlonol need. The Baldridge award Ihould 
be complemontad by ...rloul governmont offort to mlka It ponlble for th ... 
winne" to introduce totll qUllity rranogament expertlo. to companl.a of IlIslzo•• 
to unlvorlltlea. to hospltall and to clther organlzatlona. 

In eddltlon to cre8tlng a national technology extension ,.rvlce for smell and 
medium-sized bUll",,,,,, I wlll III(, Ixpand the Small Bu.lna.. Innovollon 
Ra.earch Program. By raqulMng thtit federel agencle. let-a.lde 1.25 percent of 
their ABo!:) budget for Imall bUllne ..... thl' program ha. helped creat. billions of 
dolla(8 of new commercial activity while Improving the research proGrama of the 
fadersl government. Given thll treck record. the SBIA program should b. doubled. 
to eccalerata the d.v.lopment of new product' by Innovltlve ,mill bu.ln•••••. 

4. !Dcre.llog Dromatlcs!!)' the Ptrcpntega of Feller.! R&D fAr Critical 
IachoolQglal. We will view the suPport of gentMc Indu.tr'.' technologl.... , 
prlorltV ml ..lon. Tha gov,mment alraady apend••76 billion annuallv on R6D. 
This funding should b. refocuaad 10 thlt more ,esource. are crevotad to orltlcal 
t8chnologlll. luch al advanced material •• Information technology Ind new 
manufacturing proca ..... thet boon Industrial performanci. 
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At present, 60'" 01 the fad"al R&D budget la devoted to defenaa programl 
and 40'" percent to non-defenu p'ograma. This level of support for delen •• R&D 
I•• holdovar Irom the maulve arma build-up of tha 1980.. At the very leeat. In 
the next three yeer. the lederal governmant IMould Ihll! the balanca between 
dl(lnse end non-defena. programs back to a 50·60 balanc8, which would fr.&-up 
over H billion for non-defan•• R&D. Mavlng achlaved thll balancI, the 
government Ihould exemlne wheth,,, national .ecurlty conllderatlon. and Iconomlc 
eondltlonl warrant further ahift •. 

We will creete a clvillan research and develop mint progtlm to aupport 
rasearch In the technologin thlt will launch new growth Induatrlea and revltallza 
traditional on... Thlo civilian technologv program will: 

• 	 H.lp compenle. develop Innovative t.chnologi.1 and bring n.w 
produeu to market; 

• 	 Taka the lead In coordinating the R&D Inveltmantl ollederel 
all,ncle.; and 

• 	 Cooper.te and con.ult with Indultry, aCIdemia and labor In the 
formulation Ind Implea,.ntatlon of technology policy and R&D 
progrlms. 

5. Loveraglng tba Exl'tlng Fed.ral lova.tn!antln TechnglQgy to Mexlmlze 
It. CQO!Jlbytlgn 10 lod!Jltrl!!l ParfQr~. R&D conduoted at the federal lab ••nd 
contortle ,hould be carefully 8velultld to luur. that It hi•• maximum Impact on 
Indu.trl.1 performance. Furthelmol", cooperation betwHn unlv.tlltle••nd 
Indu.try .hould be encouraged. 

America', 726 fed,,"llabora,orlli collectively have a budgl! of 823 billion, 
but th.lr million. and funding rell.,:1 tha prlorllies that guided the Unlt.d Statll 
during thl Cold Wlr, Approxlmetel" one-half of thalr budgat I, dlrect.d toward 
military R&D. By contract, the Dudgat for the Natlonelln.tltutl lor Stendlrdl and 
Technology (NIST) - the only fader.1 agency whOle principal million II to a.llat 
indu.try - accounu lor lea. thin on·. perclnt of the total fld.tallab budglt, 
Ouplta ••v.rll yelta of legl,latlYe reform Inll many new dlractlve., the leba .tlll 
co nOI havI thl autonomy or funding to puraUI joint v.ntu.... end Indu.try 
Iggreulvlly. 

The.. lab. and other privatI non-profit ......roh canter. ar. national 
tle..urll beelu•• Ihey hOul. large, mulll-dllclplinary telm. of t....roh.,. who 
hevi honed the skills of balancing blllO Ind applied rauarch for long-term, 
mlilion-orientad projlota. It would tlke YI.r. to match th..e .pactal cipabliitiea 
.I.ewhe.... Today, the labs and IndJIlry cooperate on defen•• need.: we n••d to 
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change regulations and orientation to get thla cooperation on technology 
development for commercial usaga. 

TCI remedy theee problema. I propol. the following: 

• 	 The budget of. the N8t:onallnstltute of Standards and Tachnology 
should be doubled. 

• 	 Fedarallaba which cel. make a ,Ignl11canl contribution to U.S. 
competltlve"e88 Ihould heva ten to twenty percent of l"elr .xilling 
budget ...Igned to eatabllih joint venturea with Induatry. 

• 	 Private corporetlon ••t ould compete for thla funding through review 
by penela mlnaged by lhe labs Ind mede up of corporate Ind 
academic exparta. Lab director. ahould have fuilluthortty to Ilgn. 
fund Ind Implement ac'operatlve R.e .graemanta with Industry. 
Soma lab., luch a8 NIST, alreaCly have thl, authority, but OIhe" do 
not. 

• 	 Indultry end the laba should Jointly d.v.lop m••,urel to dttermlne 
how wall the technology trenlflll procu. la working ana review 
progre.. aft.r 3 years. If theee goal8 have not been met, Induatry and 
the laba IMould reevalvat. their Involvement, and fund. IMuid be 
redirected to consortia, unlvoraltle ••nd OIher organIzation. that can 
work more effectively with Induatry fo, II.UItI, 

University reae.rch accounll for. large part of tha fede,,1 ba.le r ••••rch 
budget. Funding for billa unlv.ralt'l raasareh 8hould continue to be provided for. 
bro.d 'ange of dl8clpllnaa, elnce It I. Impollible to predict where the next 
breakthrough may coml. While maintaining Amarlca'. leadership In beeic relearch, 
gov.rnment, unlvellltil. and Indu.t'Y mutt all work togethe, to take adv.ntlge of 
th... new breakthrough. to anhance U.S, compatltlve""I'. 

Coop8ratlvl R&e programa repr ..."t Inothe, opportunity. Conlol'lla can 
help firma ahara rI.ke. pool ,eacurea" avoid duplication, and maka In_nil 
that thev would not undertake Indlvlduelly, By requiring that firm. match fad"al 
conulbutlone on at 'lilt a $0,60 ball., the governmant can leverlge Ita 
In....tmonta Ind en,ur. thet thay .,e mark.loOnented. Many Indultrltt ere 
demonatretlng a new found wlillngn ... to oooperete to maet the challenge ot 
International c:ompetklon, 

• 	 SEMATECH h.1 proverl to ba In Important Inveatment for the Indultry 
and the Nltlon. It hea helpad Improve U.S, ••mlconductor 
manufacturing tlchnolc.gy, helped revI..ed the decline In worlCl-wlde 
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market Ihara 01 U.S. ,emlconductor manufacturing equipment 
companle•• and Impro',ed communlcatlonl between u.er. and 
luppller •. 

• 	 U.S. eutomsk." heve recently fo.med the United Stat.. Council fo. 
Automotive Raeurch ':0 develop benet Ie. for electric c .... reduce 
emlnlon•• Improve ta'etY. end enhance computet·alded de,lgn. 

• 	 The Michigan-baud National Clnter for Manufacturing Solene.., 
which now hal 130 mlmbars. II helping to develop Ind deploy the 
t8chnologlll nlC....~1 for world-clea. manufacturing, 

• 	 Th. Microelectronic, Computer Tachnology CorporatIon IMCCI I. 
developing .n Inl0.m.-don In!rutryeturl which will enable bUllne.leI 
to develop. manufacture. deliver .nd IUPPOIt productl ane! Hrvlcea 
with luperlor lpeed. flexibility, and qualitY. 

• 	 U.S. It,el-mak". er. ,:ooperatlng to develop manufacturing proc...... 
which would u.. I... 'tnergy. cr..te fewer pollutama. end tlUh the 
time required to turn Iron ore end coal Into Iteel. 

A Clinton-Gore Admlnl'tratlo', will work to build. productlvl paltne"hlp 
b.twaen government. rSllarcn latll. unl\l8r.ltl... and bu.lna... 

e. 	 CreDtlog • "'acid.';'" Byatn,., IQy!roomans tor Privata &'Gtor 
lavlltfl)flDl and InnovetlQC, 

Chang.. In America', tax. trnde and regulatory pollelll ./1 allo nleded to 
help reltore America'. Indultrial an,j technological leadarshlp. In a global economy 
In which capital and technology ate Incraa,lngly mobile, WI mu,t'meke .ura that 
the United States haa the beat bu,I"eaa environment lor prlV8l8 lec!or I"vaatment, 
Tax Incentlvea can Ipur Invellmen! In planl and aqulpment, FllD and new 
bu.ln_". Treda policy can en.ure that U.S. flrml hava the aeme 8ecesl to 
foreign markat. thet our competlto/l enjoy In the U.S. market. Antttrult relorm 
will anlble U,S. firma to aIlere ,I,k. and pool rllourCII. And an ovarhaul 01 
cumbartome delanl' procurement ".gulatlon, will 'I/lngtnan both our clvman and 
delan.a Indultrlel ba.... 

Perma"ent Inc.nllv.. for private lector Invlltm.nt 

ToO meny lederellncentlv•• meant to Ipur Innovation Ire on-aoain-off·again 
progreme thet IndUl!ly view. e. unlenable. AI a re.ult, thav hive not realized 
Ihelr lullimpect. Sev...1p..manant tax meelures .hould ba put In place 
Immediately to 'tlm"latt commercii I activity. They Includa tha following: 
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• Make the R&D taX credit permanent to provld. Incentlvel for U.S. 
companl.. that Invelt In d."eloplng new lechnolo;y. 

• Place a permanent moratorium on Trealury Regulation' .88'·8 to 
encourege U.S. companle. to perform mar. Ra.O In the Vnlted State •. 

• Provide a targeted Investment tax credit to encourage Inv..tment in the 
now equipment thlt we nled to compete In the global economy, and enaur. 
that depreciation achedule. reflect the repld r.ta of tachnolo;lcal 
obsolescence of today'. high-tech equipment. 

• Help Imell bUllrl...e. anc! entrepran.ur. by offering a BO'lf. lax .xclulion 
to tho18 who take rlak. by mlklng long-term Inv..tmenll In new bUlln_••. 

An .fflCllvl trade poliCY 
The BUlh-Quayie Admlnlltra1:l0n hea failed 10 .Iand up tor V.S. workera and 

tlrm.. We need a Prelldenl who will open foreign marketl and relpond forcefully 
10 unfllr Irad. pracllc... I will: 

EnaCI a Ilronger, Iharper Super 301 10 ,nlure thet U.S. compenles 
enjoy the tame .cce.. to foreign markall thaI toralgn companl.1 
enjoy to our markat. 

-Succe.llully complele tha UrUIIVIV Aound. Thl, will help U.S. 
menulecture.. and hlgil-llCh compenl.a by redUCing loralgn tariff •• 
putting an end 10 the rampanl th01l of U.S. Intellectuel propertY, end 
maintaining Itrong dl.clpllne. agalnlt unfair lrade preollcN. 

Inllet on re.ulta Irom aur trade Ig'eamenll. Although the U.S. h81 
negotiated many t'ade agreemenlt, particularly with Japan, ,.Iultl 
h,v, been dl.appolntlrg. I will enture thlt all trede ag,aamenta ara 
lived up to, Includlnll II/raamentl In lacto,. aueh al 
tllecommunlcet:lone, compute,. Ind semlconductora. COunt".. Ih.1 
fill to complv with trad,.greemente will face .anC'tlona. 

AnUITUlt Reform: 

Incre8llngly, the lIICalatlng COil of Itate-of-the-art manufacturing I.cllltl .. 
will require flrmllO ahara COlli ana pool rllkl. To permit Ihlt cooperation, the 
United Stataa Ihould Wend the National Cooperative R ....rch AC't of 1984 10 
cover lolnt produC'tlon ventural. 
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Civil-military Integration; 

Departmant of Datan•• proc ,remant regulations are so cumberaome that 
they ha". reaulted In en unnece...ry and wlltefulill/regation of our civilian and 
defente IndUltrlal be..., The military ,pacification for ,uQar cookie. i8 10 pagal 
long. Government procurement II ,10 different from privata uetor practicu thet 
companiea now .et up separate dMalonl end manufacturing fecllltl.s to avoid 
distorting the commercial pert of tt,elr bu,lnall, The U.S. mUll review end 
ellmlnal. barril,. to tha Integration of our dafenee end civilian Indultrlel baH. 
Theil barriers Include COlt .nd prle'e eccountlng. UMeCGleefV military 
IlIaclllcotlons, procurament regulations, Inflexibility on tachnlcal detl rlghta. and 8 
fallu,. to develop technologle. In e dual-u .. context • 

Tak.n together. the .Ix Inltlltlv•• dllculud Ibove comprl.. a teChnology 
policy that will reatore .conomlc growth at home, help U.S. Ilrml succeed In world 
market., .nd help American workers oarn a good Itandlrd of living In thi 
Intern.tlonal economy. 
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BUSH A.~ TECHNOLOGY: A FACT SHEET 

SUSH 	DOES SOT INVEST. IN C1VT.UAN R&D: 
• 	 Sil\ee 1980, only 25li of new I't~ R&D has been spent on civilialllUUlCh. Civilian 

R&D increased by only I" In rea! ItnnS alnce 1980, while defense-rel:uad l&D lteW 
by 71li. 

• 	 Civilian R&D represents only 1.9" of aNP in IIuI U.S. - behind Gt.rmaIIy'. a" and 
Iapan'. 3.0". [Democralic Sl1.Idy Group, 212:1192; BOIlM Budiet Commi_, 2/921 

BUSH PROPOSED CVTl7NG SIlMATECH IN HIS JANUARY BUDGET SrJIIMISSION: 
• 	 Bush proposed catlin, SlilMAmcH - a pubilcJprtYate conaonium to boo.1 U.S. 

IIIIIIioonduClQt l'IIlnafacturinl ll)Cl\nololies - by lO" (SlO mllllon). met."", NOI. 
21:14192] 	 . 

BUSH w.s OPPOSIlD TIl'S ADVM'Cl!.D TECHNOLOGY PROGMM (Am: 
• 	 lItIII! reqllUllld no (uncia for ;'11' In his IInI badpt IIId p10p0sed l'RezIni WI A11' 

IIIldllll in his_I two budpta. A11' Is WI aovemlllOft\·ind!.mty PfOIIIIII1ll) lIeIp U.S. 
in.wlly dewlap fundamenlli new IICiuIo1ops in COmpu!III'IIIId olhcr _. [Ji]F9'P!Iis 
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MEMORANDUM 

To: Laura Tyson, Bob laRussa 

From: Tom Kalil 

Re: FCCSET initiatives, NIST and ATP programs 

Date: De<:ember 3, 1992 

This memo deserines the FCCSET process and t1tree of the ongoing FCCSET initiatives. 
Although the FCCSET process is in need of reform, it is a worthwhile effort to set priorities and 
coordinate R&D. I nelievo we should reeommend budget increases for these initiatives, and 
build on the High Performance Computer and Communications Initiative, as proposed by Senator 
Gore's Information lnfrastructure and Technology Act. ' 

The memo also discusses possible funding increases for the Advanced Technology 
Program, NIST intramural research, and NIST facilities. 

Possible funding increases for these programs: 

• 	 10 percent increase per year for advanced materials, from a base of $1.8 billion; 

• 	 20 pereent increase per year for advanced manufacturing, from a base of SI.I 
billion; 	and 

• 	 Full funding forthe Information Infrastructure and Technology Act·· $1.1 billion 
over five years. 

FCCSET INITIATIVES 

Description: OSTP Director AlI.n Bromley has attempted to revitalize the Federal Coordinating 
Council for Science, Engineering, and Technology. In recent years, the FCCSET, acting 
through a series of inter-agency committees. has attempted to improve the effectiveness of 
federal R&D programs. The process has generally worked as follows: 

l. 	 An inventory, or "crosswcut" of federal R&D is undertaken in a given technology. 
For example) in the area of advanced materials, a cross-cut revealed that in 
FY92, 10 different federal agencies were spending a total of $1.6 billion on 
advanced materials R&D. 

2. 	 A framework for the initiative is developed -- describing goals l objectives, 
priorities, and program components. 



3. 	 A. part of the budget process, individual agencies submit requests to OMB for 
increased funding in a given technology. In some cases, certain agencies are 
given the "lead" in a given technical area. 

FeeSEr initiatives are ongoing or under consideration in high performance computing 
and communications (FY 92), global climate change (FY 91), advanced materials (FY 93), 
biotechnology (FY 93), math and scienee education (FY 92), and advanced manufacturing (FY 
94). 

Benefits of FCCSET process: 

1. 	 lnter-3j!ency coordination has led to synergy" with the whole of the research 
program being greater than the some of the parts. This has been particularly true 

in HPCCI and Global Change. 

2. 	 The initiatives have focused attention on particular technologies" both within the 
scientific community and on the Hill. 

Refonns needed in FCCSET process 

Whil" acknowledging that the FCCSET process has led to some improvements, critics 
point to the following shortcomings: 

1. 	 Some agencies, particularly DOD, have been unwilling,to participate fully in 
some FCCSET initiatives. Others are unwilling to propose spending increases for 
FCCSET initiatives because they are afraid that in the current 7.ero-sum 
environment, it will lead to spending cuts in other programs, 

2. 	 It has been too labor-intensive. Part of this has been OMB's fault -- because 
OMB has refused to make commitments on funding levels up front. 

3. 	 Industry complains that they do not have enough input into FCCSET decision­
making. The Federal Advisory Committee Act is a barrier " but it is not 
insunnountable. One suggestion is for the government to hold workshops and 
disseminate informal workshops before the budget process begins in earnest. 

4. 	 The FCCSET process has generally influenced incremental sponding in an area 
as opposed to the l!Jw:. 

5. 	 As an inter-agency committee - FCCSET has an inherently difficult time 
managing a long-term R&D program. The Computer Systems Policy Project has 
noted that "there is no unified vision of the HPCCI or any ultimate point of 
responsibility for ensuring the overall program goals are met." In response to 
this criticism, an HPCCI program coordination office was established with 
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Donald Lindberg, Director of the National Library of Medicine, as its head. One 
former OMS official suggested that: (I) National Program Officers be assigned 
to OSTP to play a coordinating role; and (2) evaluation and independent 
assessment is very important. 

ADVANCED MANUFACTURING INITIATIVE 

Description: In June 1992, the FeeSET approved the Advanced Manufacturing Initi.tive as 
a budget "cross-cut. It Manufacturing was chosen because of its importance to the economy. and 
because ". dramatic shift in leading-edge manufacturing technologies and concepts is underway." 
The FeeSET concluded that increased international competition would result in highly adaptive 
enterprises capable of producing a greater variety of products, faster "time to market" • shorter 
production life cycles, and increased efficiency in the integration of information, machinery, 
materials and human resources, 

The FeeSET has proposed thrusts in three areas: 

• 	 Intelligent Manufacturing Cells: Development of manufacturing cells capable 
of major improvements in rn~nufacturing cost, quality, throughput and flexibility­
using technologies such as intelllgent sensors and advanced control techniques. 

• 	 Integrated Tools for Product, Process and Enterprise Design; Software and 
hardware tools for concurrent engineering, process modelling, simulation, 
enterprise design; etc. 

• 	 Advanced Manufacturing Technology Infrastructure; Technology deployment 
mechanisms, electronic techniques for transferring business and product 
information by small and medium-sized enterprises. monitoring global 
manufacturing R&D, international benchmarks to evaluate effectiveness of 
individual companies and industries, 

Funding level: The Administration proposed funding of $I.l billion for "advanced 
manufacturing R&D" in its FY 93 budget. An industry association position paper on the 
initiative concluded that (1) more than a IO-percent incremental funding increase is needoo; and 
(2) "much of the current agency-driven manufacturing R&D is not useful to industry." 

Industry recommendations: Industry groups are in the process of developing more concrete 
recommendations, but initia1 recommendations include: 

• 	 Alleviate the lack of exchange capability among computer·aided activities 
(engineering, design, Simulation, processing) through the development of 
standards-based protocols. 

• 	 Promote programs to understand the science of key; generic manufacturing 
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processes. Science-based manufacturing rules are necessary to facilitate 
intelligent equipment 

• 	 Establish a federal advisory committee to involve industry in the Advanced 
Manufacturing Initiative, and emphasize funding modes such as direct grants. 

ADVANCED MATERIALS Arm PROCIlSSING PROGRAM 

Description: As part of the FY 93 budget, the Administration proposed $1.82 billion in funding 
for R&D in advanced materials R&D, a ten percent increase from the FY 92 level. 

The components of the program are (1) synthesis and processing; (2) theory, modeling 
and simulation; (3) materials characterization; (4) education and human resources; and (5) 
national user facilities such as synchrotron light sources, neutron sources, and high-magnetic~ 
field laboratories. 

Ten different agencies reported funding for materials R&D. In FY 92, three agencies 
provided 79 percent of the funding: DOE (36 percent), DOD (27 percent), and NSF (16 
percent). Materials are being conducted in biomaterials, ceramics, composites, electronic 
materials, magnetic materials, metals, optical/photonics, polymers, and superconducting 
materials. 

The initiative describes "breakthrough opportunities" in: energy (more efficient 
, photovoltaic cells, superconducting electric power lines), environment (CFC substitutes, 

biodegradable plastics), information and communications (semiconductors), and infrastructure 
(new steel alloys), etc. 

HIGH PERFORMANCE COMPUTING AND COMMUNICATIONS INITIATIVE 

Senator Gore has played a leadership role in high-performance computing. The passage 
of the High Performance Computing Act of 1991 established the framework for this initiative. 
The goal of the HPCCI is to I'accelerate significantly the availability and utilization of the next 
generation of high performance computers and networks." In FY 93, the Administration 
requested a total of $803 million for the four major components of the program: 

• 	 High Penonnance Computing Systems: Development of prototype systems, 
with a goal of "teraop" systems by the mid-1990's. Also addressing mass storage 
and operating systems. ($178.4 million) 

• 	 Advaneed Software Te<hnology and Algorithms: Generic software tochnology, 
new algorithms, and prototype applications software. Oriented towards solving 
"grand challenges." ($346 million) 

• 	 National Resea",b and Education Network: One goal of the NREN is to 
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"revolulionize the ability of U.S. researchers to carry out collaborative R&D." 
In the short-term, the focus is on upgrading the Internet. The long-term goal is 
to promote the technology base, necessary for a gigabit network. The network 
will also serve as a testbed for new communications technology. ($122.5 million) 

• Basic Resources and Human Resources: Basic research, university facilities, 
and education, training, and curriculum. ($156 million) 

. The FCCSET has identified a number of "grand challenges" that the HPCCI is intended 
to solve. These are problems of ·such a magnitude and complexity that they will require 
continuous advances in computational power and improvements in computational models for the 
next decade or more." Examples of these grand challenges include rational drug design, 
simulation of high speed civil transport, design of combustion engines for greater fuel economy, 
and modeling of ozone depletion. 

Future Diredions: 

Senator Gore recently introdueed the Information Infrnstmcture and Technology Act of 
1992. The bill is designed to ensure that high-perfonnanee computing and networking 
technology is applied in K-12 education, libraries. health care, and manufacturing. 

The bill calls for $1.15 billion in new investments over five years, with $300 million for 
digital libraries, $300 million for education, $250 million for manufacturing, and S300 million 
for health eare: 

FY93 FY94 FY95 FY96 FY97 
$90 $160 $230 $300 $370 
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Advanced Technology Program 

Description: The Advanced Te<:hnology Program (ATP) at the National Institute of Standards 
and Te<:hnology (NIST) provides matching funds for technology development proposals from (I) 
individual businesses; and (2) industry-led joint R&D ventures, The purpose of the program is 
to "assist United States businesses to carry out research and deveJopmcnt on pre~competitive 
generic technologies, II Criteria for selection include scientific and technical merit, broad~based 
benefits !Q the U.S. e<:Onomy and technology base, te<:hnology transfer benefits, and the 
proposer's level of commitment. 

Background: The Advanced Technology Program was first authorized as part of the Omnibus 
Trade and Competitiveness Act of 1988. Its level of funding has increased from $10 million in 
FY90 !Q $67.9 million in FY93. The ATP program is highly competitive, In the first two 
rounds of awards, for example, (FY90, FY91), the ATP received 520 proposals, but was only 
able to fund 38. The ATP is supporting a broad range of technologies, including biotechnology, 
microelectronics, machine tools, advanced automobile manufacturing, advanced materials, etc. 
To date, the ATP has committed $137 million, matched by $158 million from the private sector. 

Proposed funding levels: The FY 1994 NIST Authori, ..tion bill would have authorized $1.4 
billion over 5 years: 

FY 93 FY 94 FY 95 FY 96 FY 97 
$68 $200 $300 $400 $500 

NIST's private sector advisory committee believes lhat the ATP program is capable of 
expanding al this rate. At levels substantially above this -- they are not sure whether ATP could 
spend the money wisely. Some industry groups (e.g, the American Electronics Association) 
support a more rapid ramp-up to $1 to $1.5 billion. 

Benefits of substantially increasing funding of tI.e ATP: 

1. 	 Priorities are set by industry, which addresses the "picking winners and )osers" 
argument, 

2, 	 The program fonds a broad f'dllge of technologies, as opposed to the limited 
number of technologies funded by mission,oriented agency R&D. 

3. 	 The requirement of matching funds (on average, ATP rocipients pay more than 
half of the total R&D costs) eliminates projects with little or no commercial 
potential. 

4. 	 ATP promotes cooperative research and strategic alliances, 14 of the 38 project' 
funded are joint ventures. Many of them bring together manufacturers. suppliers, 
end users, universities, and National Labs. 
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5. An ATP grant often help a company or consortia attract additional capital because 
of the "halo" effect. 

6. 	 The progrnm promotes small businesses. 20 of the first 38 projects funded by the 
ATP are led by small businesses. 

Example., of projects: 

1. 	 The National Storage Industry Consortium: The NSIC is a consortium of Hewlett­
Packard, IBM, Applied Magnetics, Digital Equipment, Maxoptix, Eastman Kodak, DEC, 
Stornge Technology, and a number of universities. It has been awarded 2 ATP grnnts 
totalling $10.9 million -- matched by $15.4 million from industry participants. The 
consortium has become a focal point of national efforts to develop \l1trn-high density 
magnetic recording heads and increase data storage density to 10 gigabits per square 
inch. DARPA has announced that it will provide the NSIC with an additional $10 
million. 

2, 	 Auto Body Consortium: This consortium was formed to improve measurement 
tecbno!ogy and process control for part fabrication and motor vehicle assembly systems ­
- to achieve improved fit and finish of the basic body parts and subassemblies. 
Participants include General Motors, Chrysler, ASC Inc., CDl-Modern Engineering, 
Classic Design, Detroit Center Tool Inc., University of Michigan. 

3, 	 Rapid Response Manufacturing Joint Venture: Led by the National Center for 
Manufacturing Sciences, this joint venture IS designed to shorten the time from product 
design to production through computer-integrated manufacturing. The project uses the 
production Jines of consortium members as test-beds for evaluation of automated design 
and production systems. Members include Fotd. GM, Texas Instruments, United 
Technologies, CAD Inc., and Oak Ridge National Labs. 
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NIST INTRAMURAL PROGRAMS 


Description: The National Institute of Standards and Technology (NIST) was created in 1901 
as the National Bureau of Standards. At its facilities in Gaithersburg, MD., and Boulder, CO., 
NIST conducts basic and applied research in the physical sciences and engineering, developing 
measurement techniques, test methods, standards, and other services. NIST has 3,000 scientists, 
engineers, technicians, and support personnel, plus roughly 1,000 visiting scientists. 

Funding: As part of its FY 1991 budget, the Bush Administration proposed doubling the NIST 
internal budget -- from $166.2 million in FY 1991 to $349 million in FY 96. For FY 1993, 
Congress appropriated $192.9 million for NIST -- roughly $10 million less than the 
Administration's request. Clinton endorsed the goal of doubling the NIST budget in the 
September 18th technology policy paper. 

NIST also has to rebuild its facilities, many of which are totally obsolete. The total cost 
is estimated to be $540 million over ten years. Congress appropriated $105 million in FY93 -­
to be appropriated between FY 93 and FY 97. 

FY93 FY94 FY95 FY96 FY97 FY98 FY99 2000 

$13 $13 $190 $80 $80 $80 $80 $4 

Current expenditure schedule: 

FY93 FY94 FY95 FY96 FY97 

$2 $13.65 $42 $26.35 $21 

Rationale for increased funding for NIST: 

• 	 NIST's central mission is to enhance U.S. industrial competitiveness. Working 
with industry is part of NIST's culture, based on its 90 years of focusing on 
industry needs. 

• 	 NIST has in place an extensive evaluation system that provides for oversight of 
NIST laboratory programs by senior industry and academic experts. 

• 	 Important NIST services, most of which could not be easily provided by the 
private sector, include: information on national and international standards, 
standard reference data for use in technical problem-solving and R&D, standard 
reference materials, calibration and other measurement services, voluntary 
laboratory accreditation, and evaluation of product and processes designed to 
improve energy efficiency. 
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• 	 NIST's research program in areas such as electronics and electrical engineering, 
manufacturing engineering, materials science, and computer systems is critical to 
U.S. competitiveness. Currently, NIST does not have the resources to meet 
industry needs. 

Examples of NIST projects: 

• 	 NIST is working with the North American ISDN Users' Forum to develop test 
specifications, so that ISDN products (used to send voice, data, and images 
simultaneously over a telephone line) manufactured by different companies are 
compatible. 

• 	 NIST is developing a "molecular measuring machine" capable of accurate atomic­
scale measurements (1 to 0.1 nanometers -- a nanometer being one-billionth of 
a meter.) 

• 	 NIST is conducting research on the chemical and physical properties of alternative 
refrigerants to help industry find effective replacements for CFCs. 
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MEMORANDUM 

To: Bo Cutter 

From: Tom Kalil 

Re: Technology Agenda 

Date: February 1, 1993 

To help refine and execute the Clinton-Gore technology policy, we need to 
establish an interagency forum on these issues. There are enough technology policy 
issues which need immediate attention to justify the creation of such a forum. even 
if it is informal. To move forward on the creation of an inter-agency committee, we 
need to make decisions on issues such as: 

, 
Name: (E.g. Technology and Innovation, Technology and 
Competitiveness) 

Membership: There are two strategies. One is to invite the entire 
Cabinet to every meeting. The other is to start out with a core 
membership of NEC, OSTP, Office of the Vice-President, OMB, CEA, 
Commerce; Defense, and Energy~ and invite others as needed (e,g. 
Treasury on tax issues, Labor on technology and high-performance work 
organizations, HHS on biotechnology, EPA on green technology.) 

Level of representation: I assume that this would initially be a 
Deputies Committee Working Group. Does it, however, need a Cabinet­
level counterpart? Will the NEC meet on specific topics? 

Chair: 

Mandate/agenda: Develop a strategy for execution ofthe Clinton-Gore 
teehnology policy, including definition oBhe roles and responsibilities 
of key agencies. 

Subcommittee or working group structure: 

Sec .... tariat: 

Division of labor between this and other inter-agency 
committees: Many issues should continue to be handled through the 
FCCSET structure. 
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3. 	 Invest In teclmolollY programs that empower IlIDlllI businesses: 

• 	 Expand SBm (This has been done). 

• 	 Establish' network of 170 manufacturing extension centerS, with at 
least 25 in regions hard-hit by defense cutbacks. Link to worker 
training and dissemination of *beet practices" on worker participation. 

4. 	 Increase dramatically the percentage of federal R&D for critical 
technologies; 

• 	 Over three years, shift the balance between defense and non-defense 
R&D to a 50:50 balance. 

• 	 Create a civilian DARPA (Note: during the transition, there was no 
enthusiasm for creating a new organization. Most felt that we should 
build on existing organizations, such as NIST.J 

• 	 Increase support for advanced manufacturing R&D, such as 
environmentally-conscious manufacturing, flexible micro- and 
nanofabrication, simulation and modelling of manufacturing 
processes, tOOls for concurrent engineering, and electronic networks. 

• 	 Develop a strategy for acquiring, disseminating, and utilizing foreign 
technologies. Increased collection, translation, and disaemination of 
foreign scientific and technical information. 

5. 	 Leverage existing federal Investment In technolollY to maximize Its 
contribution to Industrial performance; 

• 	 Double tbe NIST budget 

• 	 Set ""ide 10 to 20 percent of federal lab budgets for joint ventures 
with industry, and increase authority of lab directors to sign and 
implement CRADAs with industry 

• 	 While maintaining America's leadership in basic research, encourage 
university-industry cooperation to enhance U.S. competitiveness 

• 	 Provide matching funds for industry-led R&D consortia 
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6. 	 Create a World-Class Business Environment for Private Sector 
Investment and Innovation 

• 	 Investment incentives 

Permanent R&D tax credit 

Permanent moratorium on 861.8 

Targeted investment tax 

Incentives for long-term investments in small businesses 
(Bumpers seed and venture capital bills) 

• 	 Effective trade policy 

Super 301, results-oriented negotiations, successful completion 
of Uruguay Round 

• 	 Antitrust reform 

Extend National Cooperative Research Act of 1984 to cover 
joint production ventures 

• 	 Civil-military integration: 

Eliminate barriers to civil-military integration, such as cost 
and price accounting, unnecessary military specifications, 
technical data rights, and a failure to develop technologies in a 
dual-use context. 

• 	 Export promotion: 

Strengthen commercial sections of U.S. embassies, matching 
funds for trade associations to establish overseas offices 

• 	 Streamline export controls 

Further liberalize East-West export controls; Avoid unilateral 
controls and controls on technology widely available in world 
markets! streamline current decision-making process. 
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Why include technology in FY93 stimulUll? 

• 	 Clinton ran as a "new Democrat" -~ arguing that hoth public and private 
investment are necessary for America to remain competitive. A small 
investment in technology programs would demonstrate a commitment to 
investment-led growth. 

* 	 Technology is a top Clinton-Gore priority. During the Economic Conference 
in Little Rock, President Clinton called his September 1992 position paper 
on technology policy "probably the best single piece of paper we put out." 

Although some of these technology programs may not fully outlay in FY93 ­
- we can get them started. For example, on the Commerce Department's 
Advanced 'rechno]ogy Program, we can announce competitions and possibly 
some awards in FY93. Tbe proposals we made on NSF funding would 
merely restore cuts made to President Bush's FY93 budget. 

• 	 The levels of investment required are relatively small -- $100 million for 
ATP, $200 million for NSF. 

* 	 Since Clinton wants to substantially increase funding for programs which 
are currently at the experimental level -- we think it would be better if 
they were increased more gradually, which would require FY93 funding. 

Questions 

• 	 Does full funding of ISTEA fully outlay by this summer -- or is it more 
important that there be "signs 'of act.ivity" by the summer? 
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THE WHITE HOUSE 

WA$HtNGTON 

l"ebruar,y 2. 1993 

MEMORANDUM FOR VICE PRESIDENT AL GORE. SCIENCE ADVISER JOHN 
GIBBONS 

FROM THOMAS KALIL TAK 
SUBJECT: 	 CAMPAIGN COMMITMENTS ON TECHNOLOGY AND 

MANUFACTURING 

Based on the September 1992 campaign position papers on technology and 
manufacturing. I have summarized the m~or campaign commitments made on 
these issues. J am sure there are others. but this should serve as a stsrting point. 

1. 	 Decision-making: 
• 

• 	 Lead role for the Vice President in technology policy 

• 	 Increase private sector input by reforming Federal Adviaory 
Committee Act. conflict-of-interest regulations. Freedom of 
Information Act 

• 	 Strengthen the role of OSTP and FCCSET in coordinating technology 
policy 

• 	 Increase capability of U.S. to monitor its competitiveness in critical 
technologies and industries 

• 	 Work with Congress to reform budget proooS8 and stop earmarking 

2. 	 21st Century Infrastructure 

• 	 National Information Infrastructure: fund key networks and 
demonstration projects; establish standards and regulatory 
environment to foster private sector investment; provide training for 
users of networks and databases; involve companies, labs and 
universities in R&D on key technical issues; benchmark U.S. 
programs against those of other mlljor industrial nations. 

• 	 Other? 



3. 	 Invest in technology programs that empower smalI businesses: 

• 	 Expand SBm (This has been done). 

• 	 Establish network of 17Q manufacturing extension centers, with at 
least 25 in regions hard-hit by defense cutbacks. Link to worker 
training and dissemination of "best practices' on worker participation. 

4. 	 Incr...ase dramatically the percentage of federal R&D for critical 
technologies: 

• 	 Over three years, shift the balance between defense and non -defense 
R&D to a 50:50 balance. 

• 	 Create a civilian DARPA. [Note: during the transition, there was no 
enthusiasm for creating a new organization. Most felt that we should 
build on existing organizations, such as NlST.) 

• 	 Increase support for advanced manufacturing R&D, such as 
environmentally-conscious manufacturing, flexible micro- and 
nanofabrication, simulation and modelling of manufacturing 
processes, tools for concurrent engineering, and electronic networks. 

• 	 Develop a strategy for acquiring, disseminating, and utilizing foreign 
technologies. Increased collection, translation, and dissemination of 
foreign scientific and technical information. 

5. 	 Leverage existing federal Investment in technology to maxlmlze its 
contribution to industrial performance: 

• 	 Double the NlST budget 

• 	 Set aBide 10 to 20 percent of federal lab budgets for joint ventures 
with industry, and increase authority of lab directors to sign and 
implement CRAnAs with industry 

• 	 While maintaining America's leadership in basic research. encourage 
university-industry cooperation to enhance U.S. competitiveness 

• 	 Provide matching funds for industry-led R&D consortia 
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6. 	 Create a World-Class Business Environment for Private Sector 
Investment and Innovation 

• 	 Investment incentives 

Permanent R&D tax credit 

Permanent moratorium on 861.8 

Targeted investment tax 

Incentives for long-term investments in small businesses 
(Bumpers seed and venture capital bills) 

• 	 Effective trade policy 

Super 301, results-oriented ne!l"tiations, successful completion 
of Uruguay Round 

• 	 Antitrust reform 

Extend National Cooperative Research Act of 1984 to cover 
joint production ventures 

•• 	 Civil-military integration: 

Eliminate barriers to civil-military integration, such as cost 
and price accounting, unnecessary military specifications, 
technical data rights, and a failure to develop technologies in a 
dual-use context. 

• 	 Export promotion: 

Strengthen commercial sections of U.S. embassies, matching 
funds for trade associations to establish overseas offices 

• 	 Strearniine export controls 

Further liberalize East-West export controls; Avoid unilateral 
controls and controls on technology jwidely avallable in world 
markets j streamline current decision-making process. 
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fer Immediate Release 
ApriL 19, 1993 

For more information, contact: 
Ralph Brescia 202-456-6215 

SIX MAJOR R&D INITIl,'YIV;':S 
lNCLUDEQ IN PRESTDE~l'r' S FY' 94 BUDGET 

President Climon' s fY' 94 budget incluoes funding for six major 
research and development initiatives that will be implemented through 
ccordinat·.::d effon::s of a :iu:':lbe:: of agencies. These six initia::ives 
.::eflec:: the Ad;ni"istra::ion's corrsr,itment to ir:vest in America's f~)tL:.re 

by i:wcsting :'r. scie:.ce and ::echnology. 

Jack Gibbons, Assistant to the President for Science and Technology, 
says "'?hese initiatives are essential to the President's eco::.omic 
progra~. They ~~e an integral ?art of the 2r.esident's overall 
strategy to olsa science and -::echnology to ach.Leve nationa: goals, A 
strong eccnomy a"d high q;.m:J,!;Y of life clep~nd cn ini :;intives like 
these," 

SpecificalLY, the President has proposed $1.4 billion for Advanced 
Manufacturing Technology; $1 billion for High Performance Computing 
and Cornmunications {HPCC); $1,5 billion for Global Change Research; 
over $2 bi2.lion for Advanced Materials ar.d Processing: $4.3 billion 

for Biotechnology Research; and $2.3 billion fOr Science, 

Mathematics, Engineering, ~nd Technology Education, In addition, $96 
million is proposed for Information Infrastructure Technology and 
Applications. a component of the HPCC Initiative. (See attached Table 

for Department and agency budget requests.) 


The initiati '.res were developed through the Fcdc'Cal Ccordinating 

Coun.cil [or :3ciencE!, Engineering, and 'l'echno1.ogy (FeeSET), chaired by 

Gibbons, who is also Director of the Office of Sc.::..ence and Technology 

Policy. "Th'~se FeeSET initiatives demonstrate that government can 

work cohesively to improve the efficiency 1n all our science and 

technology investments," Gibbons says, 


Th8 six FCCSST ini:~atives are sU::'~"lIarized in a :::eport st::pp",ernenting 

the President's FY 1994 Budget entitled "reeSET SnitiatJv;:s in the FY 

19% Buege:;:," now available from the Office of Sc~e:1ce a:1d Techr:oloo;y 

Po!icy. 


Gibbo!)s add::;, "1:< '.:he :;curren;:, very constrained bl..:dge,: climate, the 

suppo::<:: fer the fC:::S£T lnit:,atives reCects the :::eter:ni;la':~O:1 by the 

P:O:-0sider:t i'lnd :;he Vice Preside:1t to make research and developr..er.t 

essential el.~ments o!: eCO:1o:::~c growth," 


The Advanced Manufacturing TechnolQgy (AMT) Initiative will help 

industry harness technology to improve the Nation's economic 

s,:re::gth, It Hill foster the srD.;':t from rigid mass production to 

flexible manufacturing that responds quickly and cost-effectively to 

rapidly changing market demands, A top priority is coord:.nation of 

the public/private partnership to produce a low-poll:Jtion vehicle 

that can recapture world market share for the American auto industry. 


The agencies participating in the HPCC Initiative intend to partner 

with industl;"Y to "network the nntl0n," ensuring that each sector of 

the econc.'my has <lCCeES to state-of-the-art computing nnd 

cOIrzlunications eq:;ipment:. 'this type of access will mean that 

students in Idaho can participate in lab e~periments in New York, 


http://www.pub.whitchousc.gov/uri-rcs!12R.?um:pdi:/loma.eop.gov.us/1993/4l22l9 .text. 1 8123/2000 

http://www.pub.whitchousc.gov/uri-rcs!12R.?um:pdi:/loma.eop.gov.us/1993/4l22l9
http:developr..er
http:scie:.ce
http:f~)tL:.re


·, 
I Page 2 on• 

that the med~cal records 0: accident victims are available in distant 
States, that businesses can form regional alliances to develop and 
fuarket new products, and that scientists modeling global change have 
ready discourse with their colleagues around the globe, 

The O.S. Global Cha:tge Research Program Initia::ive seeks to ,reduce 
the ,mcertainties about the rate and consequences of global change by 
ra:obing current atmospheric conditions and the historlcal record. 
Th~ inLonnation generated by the basic research progrnm loS analyzed 
to develop policy options for response strategies -- mitigation and 
adaptation -- that provide cost-effacti ve insursnC0: against 
potentially severe effects of environmentsl change, 

Th~ Advanced Materials and Processing lAMP) Initiative will help 
establish the United States as the leader in advanced materials and 
processing. In FY '94, AMP participants will direct resources toward 
projects such as: improving the function and lowerinq the cost ot 
superconducting materi.;ls for ~se in pewer lines; developinq new 
cefr~gerants to rep~ace ozone-depleti~g ere's; an~ develop~r.g 
materia:"s to e:lhance tOle suitability snd d-.Jrabili~y of biomedical 
Hlp':"<lLtS, sue:' as ar;:iEcial :oi:lts a:ld organs, 

The Biotec~nolcgy In~tia:;ive aims ::0 sus,=ain a:)d extend U.S, 
leadershlp if'. t:.:.otecr.:1o::'ogy ccse;;l:t:ct., enha:"\:;:e the q:.la:J.ty of life for 
all ronen.cans, ar,d spu:t;' 1,;r.e growth of the U.S, eCouQIf,Y. Advances in 
".ea:'t:h-rela;;:ed biotechnology C3n nelp contain spiralling health care 
COStS t:.hrouqh new diagnostic, prevention, and treatment techniques. 
Gene therapy offers hope for treating cystic fibrosis, cancer, AIDS, 
and other diseases. The Federal research program spurs much of the 
commercialization effort for biotechnology. 

In support of the President's efforts to improve mathematics and 
science educ;ation, the Science, Mathematics, Engineering, and 
Technology 1~duC::3tion Initiative will help to ensure U,S. world 
l'~ildersh.lp .Ln bilsic scienc~, mathematics, eng.l.n1llering, and 
technology, build a highly tr.::ti.ned work force, and increase public 
u:.dc.t:standing of science. It w.i 11 address elementary and secondary 
system reform oy fostering standards-based systemic 
reform, s·J?port curriculwn :::6vi5ion5, provide pre- and post-doctoral 
student sU;Jpart, foster improvements in technical educatior., and 
<Js.s~st technology transfer, particularly by helping transfer military 
exp€rtise in education and training to the civilian sector. 

Sixteen Cab:'r.et Departments and independent age::.cies that are .:-,em!:;ers 
oE FceSET 2:ce partic.l.patir.g in one or more of: the FY 3.994 
Init.:.atives. Seven :reeSET m0:;tbers are particip&t':r.g in a1::" six 
Init..:.atives: Depart:nents of Co!'!\!Uerce, Defense, Energy, and 2ealth 
fmel HUI!l3r: $<."rvices, ail ",ell as the National Aerontluti::::s ana Space 
I-<.oministrati.O:1, Znviro;-;:-::er:tal Protection Agency, and National Scieace 
foundation. 

FeeSET plays a crit~cal role in planning, budgeting, and coordinating 
government-wide R&D initiatives, It helps ensure efficient use of 
Federal R&D resou~ces, In close cooperation with the Office of 
Management and Budget, FCCSBT strives to achieve consensus on how to 
use R&D progr~ms to reach national 90a1s and to guide the actions of 
p~rticip~ting agencies, 
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THE WHITE HOUSE 

WASHINGTON 

To: Bo Cutter 

From: Tom Kalil '11K 

Re: Technology policy priorities for 1994 and beyond 

Date: July 23, 1994 

In my view, the Administration'. technology policy has two goals: 

1. 	 Maximize the contribution that research, development.and4echno)ogy 
can make to national goals such as increased productivity, job 
creation, national security, sustainable development, more efficient 
delivery of government services. expansion of fundamental knowledge, 
and a more productive education and training system; and 

2. 	 Ensure thnt the United States is the best place in the world to 
porform high value-added economic activity by seeking changes in 
tax, trade, regulatory. procurementt and other microeconomic policies. 

The progress that we make on technology policy also has a significant 
impact on our relationship with the business community. In 1992, it was harder 
for then-President Bush to attack our economic program when leading high tech 
CEOs were praising Clinton's commitment to Ii government-industry partnership. 
Because many elements of our technology policy will take many years to bear 
fruit, reporters and other analysts will use the attitudes of industry leaders as 
proxies for the success or failure of the Administration's policy. 

Below are a list of significant technblogy policy issues that I would like to 
spend time on. (I will write a separate memo on the NIIIGH agenda). 

1. 	 R&D tax credit/other tax incentives: 

Because we were unable to get support for a permanent R&D tax credit, it 
is due to expire in mid-1995. This will be on the most important high-tech issues 
in 1995. If there i. a broader review of tax expenditures, we should determine 
which expenditures are actually creating incentives for investment in R&D, plant 
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and equipment, and business formation. You indicated at one point. that you were 
interested in considering a broader range of ·business incentives. 

2. Administration's relationship with other industries: 

Our periodic meetings with the CEO. of the top 13 computer companies 
have been very helpful in identifying areas where we can cooperate. Bob has' 
asked me to think about extending this model to other industries. 

1 think that other possibilities are (1) the life sciences cluster - ­
pharmaceuticals, medical devices, and biotech; (2) aerospace; and (3) other parts of 
the electronics industry. 

One-an-one meetings with key industry leaders (e.g. Andy Grove of Intel), 
either in person or using video conference technology, would also be very helpfuL 

3, Sectorallnitiatlves: 

The Administration has launched a number of high-profile sector-specific 
technology initiatives, such as the Clean Car and the fiat-panel display initiative. 

I.will be involved in the National Electronics Manufacturing Initiative 
(NEMI), which is an industry-led effort to define the generic technologies 
necessary to produce the next generation of "information appliances: In addition 
to establishing an R&D agenda in areas such as photonics, packaging, RF 
technology, manufacturing information and management systems, etc., NEMI will 
also be examining II wide range of palicy options, 

I will also continue to be involved in nat panels, and will organize a meeting 
following awards under the TRP program. 

4. R&D budget: 

I continue to be involved in the budget preparation and 
authorization/appropriations process for key technology initiatives, particularly for 
programs at NIST, ARPA, and the National Science Foundation. 

I believe that the FY96 Department of Energy budget will be highly 
contentious, The national security community (e.g, DOD, NSC) will be pushing for 
a substantial increase in nuclear weapons R&D; which would cut funding for a 
number of the technology initiatives. 
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5. Participation in NSTC process; 

The NSTC has 9 committees. I have been active in the Committee on 
Industrial Technology and the Committee on Information and Communications. 

6. Export controls; 

With the exception of encryption policy, I have no responsibilities in this 
area, but believe that making progress on export control liberalization is essential. 
A number of the commitments the President made in September 1993 have not 
been implemented. 

7. International s&T issue.; 

My involvement in international S&T issues has been limited to supporting 
the technology acres. and technology cooperation discussions occurring under the 
Framework. _. 

B. SBffi; 

Funds for the SBm program are increasing from 1.25 to 2.5 perwnt of the 
budgets of the major R&D agencies. Currently, there is little strategic allocation 
of these funds. I plan to work with OSTP to see if we can reorient some SBm 
resources to Presidential priorities. 

Other potential projeet. 

There are a number of other potential projects that I think are important, 
but that I have currently have little time for. The Commerce Department's 
Technology Administration will probably get a substantial increase in its budget 
for FY95, which might allow us to task some of TA's analysts with these projects. 

The Competitiveness Policy Council (currently chaired by Fred Bergsten) is 
another, largely untapped resource. Currently, no one in the Administration is 
paying attention to the output of their studies or asking them for input on spccific 
policY questions. 

1. AnalytIc capability; 

How can we improve the ability of the U.S. Government to monitor industry 
and sector trends, and benchmark U.s. performance against rest-oC-world? In 
many cases, 1 do not think government should be conducting the analysis, but it 
does need a mechanism for acquiring the best analysis. 
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I also believe that there is a lot of room for improvement in the way that we 
collect, exploit and disseminate "open source" economic intelligence. 

2. Proeurement: 

Our discussion on procurement has primarily focused on making the 
government behave more like a commercial customer (e.g. eliminating cost 
accounting and milspees). 

We have IlIl.t really discussed the power of government procurement to help 
create new markets for leading-edge products and services. At one of the 
meetings we held with the National Academy, several· executives noted that 
procurement often had a bigger impact on their investment decisions than R&D 
grants. 

3. Securities litigation reform: 

For many high tech companies, curbing "frivolous" 10 (b)(5) suits is a top 
public policY priority. Some law firms have "stables" of shareholders that allow 
them to sue virtually any company that experiences a sizable drop in their stock 
price. Since the discovery process can tie up senior management, many companies 
are forced to settle out of court even if the case is mantless. 

4. Who Is Us? 

Jaw Stowsky from CEA has the lead on this issue, We need to come to 
closure on this at some point. 

5. Nature of the U.S. R&D enterprise: 

You have often asked whether the end of the Cold War, the increase in 
international competition, and the end of long-term R&D funded by oligopolistic 
profits at companies like IBM and AT&T is having a fundamental impact on the 
U.S. R&D enterprise. 

The Council on Competitiveness is trying to coUe<:t some real data on this, 
which may provide some foe<! for thought. 

6. Technology financing 

Some members of Congress continue argue that there are "gaps" in capital 
markets (e.g. for seed capital) that should be filled with government guarantees to 
leverage private sector investment, 
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Although there has not been a great deal of support for this option, we have 
never looked at the issue of "patient capital", or the interplay between technology 
companies, our financial system, and corporate governance. 

7. Personnel: 

We won't execute technology programs successfully without the ability to 
attract first-rate people at the policy level, ofTice director level, and program 
manager level. 

8. Communications: 

There is still very little coverage of the Administration's initiatives in this 
area. Even industry is often unaware of how much is going on. Agency public 
affairs people trumpet their own programs, but not the technology initiative as a 
whole. 

9. Evaluation: 

Curnmtly, NIST is doing the best joh of attempting to evaluate their 
programs. Other agency efforts are spottier. 
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THE WHITE HOUSE 

WASH INGYON 

September 13, 1995 

MEMORANDUM FOR MEMBERS OF CONGRESS. 

FROM: 	 DR. LAURA D'ANDREA TYSON 
National Economic Adviser 

DR. JACK GIBBONS 
Science, and Technology Adviser 

SUBJECT: 	 Investing in Science and Technology 

For the past 50 years~ Americans have demonstrated an unwavering, bipanisan commitment to 
U,S. leadership in science and technology_ From basic research to product development) pubUc 
and private investments in science and technology have generated new knowledge, spawned new 
industries, created new jobs, ensured sustained economic and national security 1 and increased 
living standards for the American people, Research and technology by both government and 
private industry has led to the invention of the computer, lasers, satellites, microwave ovens, and 
medical devices and drugs that have changed the way we work, live l and play. Indeed, since 
World War II,· innovation has been responsible for at least a quarter ~~ and possibly as much as 
half ~~ of the Nation's economic growth. 

According to the American Association for the Advancement of Science (AAAS). Congressional 
Majority action would slow federal R&D spending on civilian technology by a third over the 
next seven years. Moreover, as the AAAS also reports House Appropriations action to date 
would slash flmding for key technology programs, When it was: released last week; the AAAS 
interim report (interim Report on Appropriations R&D, FY 1996) attracted substantial comment 
from Americans who fear that the de~fundjng of science & technology threatens OUf nation's 
future. That is why we have included for your infonnation a collection of news articles that 
reported on the MAS report: 

., 	 IISacrificing the Future to Balance the Budget," San Francisco Chronicle editorial, 
September I, 1995. 

• 	 "Budget Cuts Seen by Science Group as Very Harmful for U.S. Research," article 
by Malcolm W. Bro"ne, The New York Times, August 29, 1995. 

• 	 "25 Nobelists Join to Save Institution/' article by Malcolm W, Brown, The New 
York Times, September 12, 1995. 

Reduction in technology investments could not come at worse time. Japan currently invests 35 
percent more than the United States on a per capita basis in civilian technology; and Germany 
invests 30 percent more, Japan plans to double the country's R&D spending by 2000, 
MeanwhiJe~ prl~mier U.S. high tech finns continue to reduce long-term R&D investments, instead 
focusing on shorHenn product commercialization, 



Some in the Congress believe that if the govenuncnt cuts back on R&D, the private sector will 
fill the gap. But independent analysis sho\\'''S that ever the past 30 years a decrease in federally 
funding of R&D on average has been followed by • decrease in industry ,upport of R&D, And, 
in a world of relentless foreign competition. American businesses cannot be expected to devote 
sufficient resources to long~terrn, high-risk R&D whose benefits are difficult for anyone finn to 
capture. Instead, American business and the goverrunent must work together to leverage their 
resources and ensure adequate investment in the technologies that will fuel and sustain economic 
gfO'wth and job creation. 

That is why President CHnton's balanced-budget maintains investments in SCience and 
technology, including industry-led tedmology progrruns that are working to ensure America's 
technological leadership. It is these in1festments coupled with a balanced-budget that wiII help 
to ensure future economic growth and prosperity for the American people. We hope that in the 
current debatt: over how to balance the budget, you wit) carefully consider the relationship of 
public and private investments in research and development to the nation's future, 

Attachments 
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~ht~t\tJUork~imtfl , that "If the.currtm Congress ha: 

~udget Cuts Seen 

By Science Group 

ls Very Harmful 

'. 	 . 

For U.S. Research 

," .,. By MALCOLM W, BROWNE 

~."'.-.-.---~------------------------­...., 

F
EDERAL finandng of nonmiUtary sdentillc re­
search tn the United States Will decline by IXle­

. third Withln seven year$, \be Anm1c:an Assoc;t.a.
. - " uo.n for ~e ~ M Scleoce-says bI . ­

report 10 be releasP.d today. It wams that '"the Jong-term 
dtects of dismamllng a o:lherent sc.tentttk tmW'pft$t' 
could be very hartutul.'· 

The stUdy projecu financing t.reMs lhrwgh the year 
2002. based on the budget ~I!tion passed by Congress 
on Jane 19 and on sub$equent tl.ctioos by the H04Ist and 
senatl! In crafting appropnadoris bills tor the fiscal year 
18.Deep projected ~tiOns in the $UppI)rtof reseateb 
and development. In scmte cases 100 pereent. repreent 
.. the most sJ,gnificant a~ funding cut$ to the 
reselU(:b.and4evet~ em:erptise in me po$1-Wotld
Wa.r n era,... the authors of the ~ wrote. 

:: The AAA5., a PlVfessiOna1 $Od(:ty with more than 
14.0,000 individual members, is the largt$tsaentlfic feder· 
atlon in the warld and tracts the tinanclng of Amerlean 
sdtaee every year. Dr. Alben H. Ti:1dl. who directs the 
BftDCIaticrn's division of SCIence and policy ptOgfatllS. 
~ In an intervieW that "What we're trying to do Is call 
people'S attention to the Imptications of present trends," 

_ The current drtw In Congress toward deficit r«Iuc· 
fioa and a balanced bu4get by lOO2 is atrongly supported 
by MW nwmben ,01 Congress whose election pl3tfonns 
caJled fw sweeping cutbadts in Government s:pencUng. 

The budget Qlt$ will affect sdente unevenly. MOM}' 
lIpproprlated tor tM- National Sctew;e Foundation may 

. tJedtne only a few percent in 1900, and the Natkmal' 
!nstIlutes 01 Hea!th may actuaUy gel an mettase at mort: 
(.han 6; peteenL aut $Orne major programs of NASA.·~ 
United Slates Geological Survey tm(t the NaUonal Insti­
tute at Standards and Technology face utinetion, and the 
overall trend in Fed!:ra! suppoi1llf SCience alarms many 
scient.1.$U. , 	 ­

Scientific groups are wot'f'ied that the era of genertlU$ 
treatment (rom COn,Q:ress may be waning_ "for many 
years," Dr. Teich saJ~, "wt had • pn:nective umb".ua of 

members ot t;Ql'lgress woo 1lnder· 
stood scien~ were sympathctk to­
waN It and were :associal~ With n. 
But now we have an awful lot of new 
JIl"OPle tn Conr.ress whO don" have 
any connection with scienOf!. It's up 
to the scientific -community (0 uy to 
rt.!Kb tlrern." 
. Many 'SclimuslS and researeh ad· 

mmlstrators ack.nowledge that Fed· 
eral belt-tightening has made {Ul$ln 
,research SUPPCir1. inl'!vitab4e, 8t1l they 
bdi.eve that CO",I:'US has ~ mov­
'i:ng too hastily aM with;w.t adequate 
,consultation wIth expert!. 

When the cold war 
. !Was under way, 

lsciencehad friends 

lin Government.
, 

I

: 
~utIeal situaUoo in wbJch political­
~ power was stmDg!y associ­

_,"~:ated ,WItb-a nlltlrnn"s1lCieat!fie. atJd, 
'~ ptoWe$$."'WUb a de­
!cHne in the perceived Deed to main· 
:tam that prowe$$. be Wd. WeJ;Ial 

,	.w ID$'( poUCleahupport. 
; Al'tt<lngthe fidds in which the us,o., 
:clatJon ~ the 5I"W'pest redllC­
ttklns art! research 00 environmental
;mut'lS, f-US101HIDef'gf development. 
;atlllOsph:et1C and geo!og1eal prob­
,.~ unmanned space .programs­
'!and researth ~ to ~ustry,
-,For Jm. ruearch funds for federal 
tagende$.l)ther than the Defen;e De­
:partment, have been reduced in Con· 
~~ss!onal appropriation; bUIs by 
'more than 5 percent. Thll NatiOnal 
~lnsUtutes of ileaith was the only 
;major Fb:SetlJ ~ey granted a 
>budget inc~. of 6.2 percent, but it:was Included In & bill that Pres!(lent 
:<:linton might veto for othet tetl$Ol1S. 
• SottHl Federal departments Md 
~the research they SUJiPOO may not 
{mirvtve the nut few yeat'$. The Com­
:merce Department ba$ been made a 
;target for,elimltltttion by many Con­
;gremnen. leading to uncertainty 
;aboUt the future of twa of its major 
:re::sellrch' agencies, the Natkmal 
:Ocearuc and Atmospheric Adml.ni$.­
1raUQn and the NatfMallnst!ltne of 
;Standards and Tedtnalogy. 
, NOAA Investtgata dtanges tn;gIobaI cUi-nate, lUte thI! possible 
.grrenhou:se warming 01 the planet
:caused by juoous emtssioos of 00' 
:man industry and Uie so-called OU»1e 
:hole. a thinning nt the atm~'s 
:prot«tive oumt' layer belleVtd w 
have been caused by the t'1!:lease ot 
ehkIrofluorocarbon Cl)m~' 
NOAA faces a probab~ mutuon in 
19% of 14.1 peTe1!nt in money for its 
operauons, researctl and facilities, 
the sctence- assocIatiOn says. 

Ai lhe Nallon,al Institute ot Stand· 
;atds and Teclmology (fu,-nwrly the 
National Burea!.! of Standami, (;Qn~ 

; gress has lJJ'eady eliminated the Ad­
1vanced Tec:b.nokJgy Program, II 
:~66.S millIOn UrtdetUklng to ~ 
#prlvate indU$try in ~ develOpment 
: Of technology. . .• 
~' tn a ~t speedt, nt, Atatl Pta\). 
: hwr, the In$lltute'$ dlttttt)r. saki, 

way, It 'will wm the clock bact 
yurs and. put tedmo1oglcal inn! 
Uon en the Shelr." -

RejlubUean leadt'rs in COngr 
however, bave argued thIn Fed' 
subsidies for researdl con-duete< 
benefit pt1vate industry are tlnne. 

· pry, Md that lrldustry should 

for its own reseatth. 


The biggest ~ dollar rer 
tlon in 1996 Federal suppon for 
ence tS the $116.5 million that 
House has \l()ted to pare h 
NASA's $9.5 billion budget. A m; 

, share of that reduction 'WOUld Ct 
(rom Misslon' to Platiet £ant. 
~ 'tor using pteUltf!.$ to tr 
changes in the earth's ccos:ystea 

An«her research ca$Uafty or 
1996.but1get wiD be the Interior 

·pa.rtmCs:n·i:.·~ .:01 Mtneti. 
'··""'cb~'·ri."'''''''''''':Z 'fnoney'at"aU: n.:·~'whlctl . 
~ar is spendLng $1112 mUlion. $tUj 
mine safety and ImpetVises the t 
um-conservat/Orl program ur: 
which ~of thlS trreplaceable I 
s,epanrted from w rutturAl gas f 
willell it is tIltXed.. is stored In tulI 

ground C4vet'DS.. , . '. / ' 
Faced with so-eatre<I resdssl( 

OJ' Cuts It! moatY pt'tVCousJy 81'1 
prtat:ed by Congre$$ for (he pres 

'year. as wen as the fw"ther ( 
expected for 1996. many F""ederal 
search groups have begun d.lsm 
mg sderu.isu and other ~mplCY~ 

For e.ample. the Uruted Stt 
Goologtcal Survey, foutlded in 1&71 
pan of the Interior ~ : 
been forced to truncate one I'lt 
three main' programs, Its geol 
program, ",Web was created, to 
plan: and mnp the nation's geo}, 
cal resoutces. 

"We have reached the POint." ! 
Doru:wan B: Kelly, spokesman for 
ag€ncy. "at which tbete Is no 10."1 
enough mooey· after fiJ~(1' expcr 
are paid to support field rescaro 
geology, We therefot"t b~ to m 
dffp euu, Natkmwide. about 500, 
p\oyees of the program will be Si 
rated by mld-October, ant!'anot 
200 will be downgraded or tn 
ierred to other jobs.. It's t'ftlly tl 

• doing this, when yoo IaIow the nat 
~ fOtCeS- gf the'p!.'i)pie JeaVln{ 
people woo were highly tral~ tj 

· Anticipating cuts. 
some Federal . 
agencies are already 
dismissing workers 

special jobs on behalf of the nat 
and wbo are now betng cast off." 

Mr. Kelly saki be hoped the leo' 
ieal surveY's mte'mational ea 



quake network woukt be preserved. 
The network Unks seismographic In_ 
struments operBled by _bout 120 
countries with the survey', network, 
giving participating nations timely 
information about all earthquakes' 
and greatly broadening the data base 
on whicll seismological research de-­-.High-energy physics research sut. 
fered u devastatinc: blow last year 
when Congress.. charging misman, 
agemem, C\lt off tunds for the $10 
bUHan supercoAductir;g superool. 
tider,.a proton a(:(:eicrator Ulat WQuld 
have made ~ Umted States the 
world's leader in the 'itld Itntll ""eU 
into the next century, LuUl'$hlp ts 
now expected to pass: to Europe ,after 
Ute tum of the 1;entuty. as .a OOfl.OOr­
tium of Mtkms completes the Large 
Hadnm Collkter near Geoeva. Many 
American pD:Y1iids:ts hope to find 
work there, -

AnotheT branch of physics, whleh 
holds out the tmpe of developing hy­
drogen fusion as a chtap. oonpo!!Ut. 
mg. renewable Sl)Un:e of energy, is 

. ~ed to ruffer a serious reduc­
tiOn of financing in 1596, House action 
calls 10r a redu(:tion t>t 36A percent In 

the budget for ~amtirn!:ment 
fusion. wbooe main benefidary ts the 
experimental To).:amak; reactor 8t 
Ute Princeton Plasma PhyMCS Lab. 
oratory in New Jersey. 

Dr, Ronald C. Davidson, director 
of the laboratOry, said in lUI mter· 
view that U onlY S1t9 million of the 
requested $36& million budgl!t for the 
laboratory was granted, as Qlngres-­
slonal app1'O?fiations Qlmmluees 
have dene, It would: be impoSSible to 
buUd a new.generation experimental 
reactor; the Tokamak. Physics Ex· 
perlrntnl. . 

Another MajOr lus-lol'I experiment, 
ttl whl-th mlcrns:coplc pellets filled 
with bydl"Dgtn Isotopes are bom· 
barded by i1Itl!l1St lasers, Is In 
progress 8t the Lawrence UverMore 
NatiOnal I..aboratory in Calil(lmla. 
whk:h is operate<! by the Ulliwrslty 
(Ii California for the Depanment of 
Energy. But this, too, faces an UDCl!T' 

tatn futUre. 
Many of UV(!rmore's projects. In­

dudlng the iJeveiopment or nuC:lear 
. weapons,. are directed and paid fDr 

by the Defense Department. which 
provides the laboratory With a tmi· 
tlQMlly reliable flnanctng pipeline, 

~ense Depanment research is not 
indUded In the overall resean:h CUts 
thac Congress has been making, and 
the House Appropriations Commtt. 
tee bas set a t.2 percent increase in 
military researth aml development 
for 1996. bringing fin~....l __ W """ 
~DWa -~~ ~. 

OIricials Of ~ A.A.A.S. said the 
association's gfoomynew report was 
not a prediction, merety a proj~ 

"Between now and 2002 a lot ot, 
things could happen." Dr. Telch sa«! 
"We coold get.another Pres:ldem.and 
a different Congress. or Wf eould 
have a war. or iii receSSton, 1..Qts of 
things could Change, But what wor­
ries $crentlsts is the CorIgnm1Onal 
~lution enacted in JIme, which t$ tI 
broad statement at When! Congress 
wams us to be in 2002. ft's not a 
vlsion that bodes wet! fot the health 
of American science," 
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25 Nobelists Join to Save Institute 

By MALCOLM W. BROWNE 

W 
ITH the Natwnal1nstl­
(Ute of Slandards and 
Technology facing pos­
sible exnrn:uon at the 

hands of a budget-cutting Congress. 
25 American WInners of the N1lbe1 
PriW in Physics and the presidents 

:nf 18 :,,:aentlfl,: SOCieties joined yes­
, terday in an nth·hour plea to save 
the institute. - ,. 
- Representattva: of the group said 
they knew of no instance in whk:b so 
many prominent American physi~ 
ems- had shown such unity. 

The National Institute of Stand­
ards and Technology, or NIST, is a 
researCh SUbsidiary of the DePart­
ment of Commerce. which would be 
dismantled under hills pendIng In 
both the House and Senate.. Congress 
1$ expected to take final action on 
these bills in the next few weeks. 
Both versions would sell off the insti­
tute's laboratories to $<lmc private 
enterprise, if ooe C<luk'l be found 
within IS months; otherwise, its 
property would be sokl for whatever 
prIce it might command, 

President Cllnt(ltl may vew any 
bill that completely closes me De­
panment of Commerce, but under 
another bill, the 1996' appropriation 
fot scientific and technical research 
at the institute would be reduced by 
about $48 million from the Adminis­
tration's request to mJ milllon. A 

'refiuet1on this large would drastical­
ly bamstrmg resCardt pr(Jgrams. 
Suppol'1ers of the institute say. 

The House Commerce appropria­
tions bill would specifically etiminate 
the ,AdVanced Technamgy Program, 
a major operation of the institute 
that was supported by me President 
but denounced by many noose Re­
publicans as "corporate weICare." 
Beyond that:,. Ole instiulte is implicit­
ly threatened by the potential oomiSe 
of the Department of Commerce, 

The institute. which untlll9S9 was 
called the NmooaJ Bureau of Stand· 
ards, operates iaborawries near 
Gaithersburg, Md., as well as timet­
keepmg laboratories:, at Boulder, 
Colo. Since the agency was founded 
in 1901, it has not only tefmed the 
units of measurement on which SCt. 
entifiC rcseatdI is based, but has 
made many important diseove:ties. 

At a WashingtOn news confetence 
sponsored yesterday by the Ameri. 
can Physical Society, Or. Norman F, 
Ramsey, winner of a Nobel PI"I%e in 

j PhYsi.cs in 1989. presented lin open 
; letter signed by hlnuielf and z.t other 

of the standards institute. 
"As recIpients of the Nobel Prize 

in Physics," they said, "we are writ­
mg to emphasize the essenuat role to 
the nation of the NIST iaboratones 
and urge. that Federal funding of 
these facilities be maintailWd in the 
process Of downsWng or reorganiz· 
ing. the Department of Commerce." 

The lette-r c.a11ed the mstitute's 
contributions in measuring time. 
power and materials. as weU as its 
measuring expertiSe: in healtb and 
rned.k::ine,. 1'itaJ to me nat:tcn. "It is 
unthinkable that. a'·' t:rlOdem natkm 
could -expect to remain competitive 
witbout these services," It said. '"!'he 
physicists urged Congress to "make 
every possible effort to preserve- this 

. uatiana.l. trea.sure," 
The presidents and directors of 

American sdentltl<: societies repre­
senting more than one mtuion ex­
perts in engineenng and the mathe-

Budget cutters see fat 
where scientists see a 
national treasure. 

matlcat, phYSIcal and mooical sci· 
ences submItted. an open letter 01 
their own. Among the signers were 
Richard O'Eustachio, president 01 
the American Dental Associatkm; 
Dr, RiChard Herman. chairman of 
the Joint poll.cy Board for Mathe­
matics, Dr. Cathleen s.. Mora~u. 
president of the American Mathe­
matical SQclety; Or. Kumar Patel. 
president of the American Physical 
Soeiely. and Gcri Marutlo;ex.ecuuve 
dtrector Of the Amt:rican Nurses As­
sociation. 

"We recogniz.e that-yOur effort to 
balance the budget is forcing tough 
Choices tegarding the Department of 
Commerce." the letter said, '"HQw.. 
ever. the laboratones operated. by 
NIST and funded by the Department 
of Commerce ure • vttal SCientific 
resource for the nation and should be 

. preserved In the pl'tJC:eSS ohiownslZ* 
lng the Federal Government." 

White the keeping of standards of 
measurement once involved the star­
age of platinUm bars marked with 
scratehes defining units of length, 
measurement today must be accu­
rate ewn at subatomic dlStances, 
aM im-pruvements in, accurucy are 
oonstantly SODght. 
ThedeVe~tentO!- ultra~cura~ 

standards, for example, was vital to 
redefining the length of the meter as 
the distance that light travels IJl a 
vacuum during one 299,792,458th ot a: 
second Arcane though SUCh meas­
urements may seem., they are the 
bases of many practical applica* 
lions. including the satellites sup: 
porting the new Global POSitil:ming 
System (G,P.S.), by Which anyone on 
earth with a receiver costing a few 
hundred dollars can navigate Witb 
Utlc.anny ao::uracy., ,~.·,_.,t;''''~lI>, 

.TQ;imprtwe tbe ac:curacy ot!,UI: 
atomic docks still tu.nher required 
chilling components to Within a few 
trillionths Of a deS-tee above abso.lute 
::ero, ami teaching such low· tem~ 
peratures in itself has productd sig. 
nificant dlscovenes. Last July. Dr. 
Eric A. ComeU ot the Institute. in. a 
joInt pnlje<:t with Dr. Can E. Wle-­
man Of the University of Colorndo, 
e:qlktited ultra-iow temperatures to 
create a new at:omfc state calltd a 
Bose-Einstein condensate. This c0n­
densate is likely to help answer some 
profound scientific questions, art4 the 
standards Institute played a crucial 
role in disc.overing It 

The Institute has pIOneered tech· 
. piques tor making solid-state e;ee.. 

tmolcs. secure computer codes, tire­
prootmg and new matenals, and it 
maintains vast stores ot special-pur­
pose standards used, by American 
SCtentiSts and tec.tmical speClalts;ts 
jor comparison purposes. 

"N:iST is n reSource the nation 
can't attorn to lose," Dr, Ramsey 
Said. 

Dr. J. Robert Schrietfer, a winner 
of the Nobel Prize in Physics. said: 
'Some Congressmen have suggested 
that the Commerce Department and 
NIS! COUld be broken up and par* 
celed out among other agencies. But 
we have: already seen how thls klnd 
of division l1ils rOOUCcd basiC re­
search. at AT&T Bell l.aboratories 
and other industrial laboratories 
that have broken up their reseat'dl 
arms,". 

Nobellnureates who jruned .In the 
pin, besides Dr, Ramsey and Or> 
Schneffer. were Philip'W, Andem:m. 
Hans: A. Bethe. Nicolaas Btoember­
gen, James W, Cronin, Hans: Deb· 
mclt,. Jerome I. Friedman. Val L. 
Fitch., Sheldon lee Glashow. Jvar 
GlaeVer. Russell A. Hulse. Henry W, 
Kendall. Leon M. Lederman. Amo A. 
Penztas. .edward M. Purcell, Burton 
Richter, Arthur W. SChawiOw, , CUI­
font G. Shull. Joseph H. Taylor, 
Charles H. Townes. Steven WeIn· 
berg. Kenneth G, WlIson. Raben R: 
....,_" ___ u~ ... v~..~ 
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THE: WHITE HOUSE 

November 8, 1995 

The Honorable Laura Df A."1drea Tyson 
The Honorable Joh.."l Gibbons 
The White House 
Washington. D.C. 20500 

Dear Laura and Jack: 

The White paper we are releasing today makes clear how 
'investments in technology drive economic growth, generate new 
knowledge, create ,new jobs, build new industries, ensure sustained 
economic and national ,security. and improve cur quality of life~ 

'Indeed, over the past SO years, innovation has been re,sponsible 
for as much as half of the nation's.economic growth. 

As you well know, spurring public ,and private investment 
in technology has been a key element of my economic strategy. 
Through deficit reduction, extension of the R&E tax ~redit, 
liberalization of export controls, investment~ in educational 
technologies, increased support for basic research, continued 
commitment to m!saion research and development (R&D}, and expansion 
of industry-led technology partnerships, this Administration has 
enhanced our nation's economic and security interests. 

Our country is now on the move. Our economic strategy is 
working, and our economy is the strongest in the world. We are 
seeing continued strong economic growth with very low inflation. 
The budget deficit has been cut nearly in half since I became 
President and dropped three years in a row for the first time since 
the Truman Administration. The American people should be proud of 
their accomplishment. 

Now is the time to finish the job and balance the budget. 

But we need to do so in a way that reflects our core national 

values and lays 'a foundation for strong private sector growth. 

That is why my balanced-budget plan maintains vital investments 

in science and technology. ' 


In contrast, under the guise of balancing the budget, 

Republicans have vowed to cut federal spending on non-defense 

research and development. includi.ng both basic and applied 
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research, by a third over the next seven years (as calculated by 
the America~ Associatio~ for the Advancement of Science) and to 
gut or eliminate critical cechnology programs that are enhancing 
America's ability to compete and win in the global marketplace. 

These actions run counter to the purpose of balancing 
the budget: ensuring the foundation of economic growth and 
prosperity. A pro-growth. balanced budget should never sacrifice 
U.S. leadership in science and technology. It is a foolish choice 
that does not have to be made but that, if made. would have adverse 
consequences for years to come. 

For more than 200 years, partnerships among the public 
and private sectors have kept this nation at the forefront of 
technological and industrial success. The results - - lasers'. 
personal computers, the Internet, microwave ovens, ·software, 
modems, jet aircraft, and satellites, just to name a few - ­
play an important part in our daily lives and our economy~ 

In the global economy, innovation means jobs, economic growth, 
and increased living standards~ It means opportunity -- and the 
opportunity for families to prosper,> That is wny I will fight to 
promote innovation and why my plan both balances the budget and 
secures our fU,ture. This ip the common ground on, which American 
economic progress and quality of life depend. 

Sinc~rely .. 



, " 
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Technology and Economic Growth: 
Producing Real Results for the American People 

The White House 

November 8, 1995 




TltCIINOLOGY ClOCATES ,lOllS 

Congressionn! Rep1l91icans are proposing unprecedented, cuts in critical rcsenrch that the nation 
needs for future economic gro'Nth and job creation, better heahh, environment, llnd mllional 
secu:"ity. These cuts would mean ,lost jobs, lower wages, and a poorer quality of life for all 
Americans. 

Since World War H, America bas demonstrated an unwavering. bipartisan commitment to U.S. 
leadership in technology. This commitment has'paid rich dividends to the American people, 
from the dev~lopnH:nt Qf.computing: technologies, like the Intemet and personal computers, that 
are changing the w~y we work; learn, and play; to satellites that are helping us communicate and . 
stay informed; to the discovery ?fDNA and innovative, technologies, like MRI, that are helping 
us live longer. healthier lives. 

• 	 Over the past 50 year~ innovation has been responsible for as much as half of the n?tion~s 
.... economic growth. Economic growth means more jobs and improved'living standards., 

'.' 	 . 
, 	 Americans hold minions ofjobs in' industries that have grown as a" result of wise public . 	 . 

and private investment in R&D, These include (as of 1992): Biotechnology (79,000 
jobs), Computers (479,000 jobs), Communications (366,000 jobs), Software (450,000 
jobs), Aerospace (895,000 jobs), Semiconductors (317,000 jobs). 

, [n 1992;average pay fol." workers in these and other high-technology industries was 60 
percent higher th~ the av~rage for aU A.nierican·workers, . 

The Republicans budget resolution would, as estimated by the American Association for the 
Advancement of Science, cut by 30-percent in real dollars the federal investment in non-defense 
R&D. . 	 ., 

• 	 Under the guis,e ofbalancing the budget, Congressional Republicans would gut or 
eliminate public-private partnerships like the Department of Commerce's Advanced 
Technolo'gy Program, the Department 9fEnergy's energy efficiency and renewable 
cnergy R&D programs. and EPA's Environrnen{31 Technologies tnitintivc. 

• 	 These cuts could not come at a worse time: Japan will surpass the United States in total 
government d-ollars spent on non-defense R&D by 1997. if the Congressional budget cuts 
proceed us noted above and the Japanese government implements Its pian to double R&D 
by 2000. 

investments in technology create htghwpaying American jobs. To gut or eliminate these 
investmcnts j's tnntamount to unilateral disrtrmamcnt in the hattie for glolml economic 
·competitiveness. The longstanding R&D partnership between the government, Industry, and 
academiu must not be dismantled: America's budge~ must be balanced in a way that prote<.:ts and < 

enhances our future. That is woy [he President and Congressional DCIl10crats will light to 
preserve investments in tcchnology and America's technological f~Hnc. 
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Technology and Economic Growth: 
Producing Real Results Jar the American People 

"Investing itl (eclttto~ogy is laveJ,'/in;:: in Americtt '5 fUiure: a growing eC(JnOlny wi/It more 
high-skill, Jtig1t~waJ:c jobs for America;r workers, a cleaner CnviroJttnen{ wiure en~rcy 
efficiency btcreases profits and reduces pollution; a stronger, mO!'e compeJilivc private 
sedQr ahle (0 maintain U.S, leadership in critical world marketi; all cduCJ1tiolt system 
wltere (!Vcty student is dtailengedl and an iNSpired scientific attd lec/mofogical research 
community /Qcused on ensuring n()t just cur Ita/iema security, but 0f4£ VC'J'Y quality of life." 

President Bill Clinton and Vice President Al Gore 
Technology for America's Economic Growth. February 22, 1993 

DRIVING ECONOMIC GROWTH AND IMPROVING QUALITY OF LIFE 

Science and technology are powerful drivers of economic growth and improvements in 
the quality of life 1£1 America. Advances in technology have treated millions of good new 
jobs:, better health and longer lives, new opportunities for individuals, and enrichment of our 
liveS in ways we would not have'been able to imagine half acentury ago. Superio'r 
technology is the cornerstone of U.S. national security, just as 'U.S. economic security 
dependS as never before on our ability to master new technology in areas like infunnation. 
biotechnology, and advanced materials. 

Because these investments have paid such rich dividends to the nation. sustaining U,S. 
leadership in science and techno~ogy is a cornerStone of President Clinton's economic and 
national security strategy. Put simply, investments in science and technology produC(l real 
results for the American people. As much as half the nation's economic growth since World 
War II can be traced directly to advances in science and technology. 

,Today. however, America's technological leadership ~~ and its long history of 
bipartisan support for science and technology ~~ is under assault, Congressional Republicans 
propose to cut federal civilian research arid development by one~third over the ~ext seven 
years ~~ research cuts unmatched in the history of America. These cuts are not necessary to 
balance the budget, and will in fact undermine tbe economic prosperity that a balanced budget 
is designed to ensure. ' 

The Clinton Administration has vigorously supported a diverse portfolio of investments 
in ·science and technology in pursuit of many national objectives 'D~ defense. environmental 
protection, IHm.lth, and education among them, lllis issues paper focuses on one of severa! 
areas that would be disproportionately affected by planned Congressional cuts; kmg-tcrm 
R&O inv.:stmcnts in the development and application of new technologies that are enhancing 
America's ability to compete and Win in the global marke:placc" 
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INVESTMJ<:I'lT IN TECHNOLOGY PAYS OFF 

Investmerlts iii research and development are amohg Ow highest-payback investments a 
l'."ation c::ut make. A recent report by the Councilor economic Advisers notes, for example, 
that over the past 50 )'ea.rs technologIcal innovation has been responsible half or more of the 
natiort'S grOv.1h In productivity,! 

We see the fruits of this innovation every day. Many of the products and services we 
have come to depend on for our way of life in America -- lasers; computers, magnetic 
resonance imaging (MlU). teflon and other advanced materials and oomPcsit~. 
communications satellites. jet aircraft, microwave ovens, ro5nr-eiectric cells. modems, 
semiconductors, storm windows, human insulin, and others -" are the product Qf federal 
sci~ce and technology investments made oveethe past 50 years. 

These innovations ruso mean jobs and economic prosperity for America. It is no 
accident that our <:cuntly's most productive and competitive industries are ~hose that benefited 
from sustained feder&l investments in R&D: 

Computcl'$ and Communications: Defense-related R&D to provide for 
comrnWlications in the event of war led to what has become today's Internet. the backbone of 
So global electronic communication system. Federal investments in computing research have 
driven t11e,evolution of a $590 biUion domestic telecommunications and information 
technology industry. which supports more than 3.6 million American jobs. In just the past to 
years, American employment in the computer and software industries has almost tripled.: 

Semitonducton: The U.S. semicnnductor industry developed as a direct result of 
federal R&D investments and' procurement activities. 'During the 1980s~ however, U.S. 
companies lost their lead in semiconductor manufacturing, resulting by some estimates in the 
loss of S2 billion in earning's and 27,000 American jobs between [9&0 and 1986. Today. 
Al1)erican semiconductor manuf~urers are bade on top supplying 46 percent of the world's 
market for ~icl'oehip$ while the Japanese supply 41 percent. Industry experts eredit much of 
this resurgence to Sematech. a joint industry-government research ronsonium. 

Biotechnology: Feder:tlly funded discoveries in biology, food science, agriculture. 
genetics, and drugs upon which the private se<;:tor has been able to build and eXpand a worid­
class industry today support $7 billion in annual sates and more than lOO,OOO American jobs. 

1"$UPPOfling Research and Development to Promote Economic Growth: The Feder:lJ 
(fj)Vcrnmcl\t's Rnic," The Council of Econorlllc Advis~rs. Ocjoblzr 1995. 

J 



Acr"ospn<:e: The federaJ government traditionally has funded the lion's share of 

aerospace R&D, and this suppOrt has made U.S. aerospace companies the world's most 

adVatlCed. Aerospa{;c"leads all other industry sect-ors in nc( exports. In t994, the U. S. 

aerospace industry shipped nearly $40 billion worth of oo'mmercial aircraft and employed 

1l1Ofe lhan, 800,000 people. . 


Enviroltmental Technologies: The federal government provides nearly $2 billion a 

year in support of R&D related to environmental technologies. Almost unheard of 10 years 


. ago, more than 30,000 environmental technology and services businesses today employ 1 
million Americans in high-growth, higii-wnge jobs. The environmental technology industry 
has annual sales approaching SlJ4 bil110n in the United States alone. a numbel' that is . 
expe<::ted to grow significantly by the year 2000, 

Energy Ef£idency~ Today. energy efficiency is a S2--billion industry ·Ied by 

entrepreneurial private~sector firms and utiHties. but many of the products soJd and installed 

by thls industry are the product of partnerships between the federal govemme~t and private 

industty, These pruinership efforts ·produ~d energy-saving light bulbs and other lighting 

products, which alone generate $200. million in annual sales and have saved American 

consumers $400 million in energy costs. New designs and materials for windows have saved 

consumers: another .$760 million in energy costs, These savings also decrease U.S. 

dependence on foreign oil, ' 


These are not iso(ated examples: U.S, industrial strength in medical devices, 

agricuttur~ manufacturing. transportation, and other industries -can be traced directly to 

sustained federal support for R&D. From satellites, to.software. to sllperoonductivity. the 

government has supported •• and must continue to support - exploratory research, 

experimentation and innovation that would be impossible for individual companies or even' 

whole industries to afford. 


These partnerships in pursuit of innovation enable the private sector to generate new "1 

knowledge and adopt novel technologies that ultimately lead to commercial success, increased 

jobs. and healthier and more productive lives for aU Americans, 


'I 



Tedmolol:Y: Changing the Way We Live 

The results of public and private investments in science and technology are deeply 
embedded in our daily lives and our eoonomy. Here are just a few examples: 

Lasers. Discovered riot quite 40 years ~go and refined through government. 
industry, and university research, today the laser is one of the most powerful. versatil~. 
and pel'VllSive technologies in our lives. Each day lasers are used by minions of 
Americans for high quality reproduction of music recorded on compact discs and for fast. 
efficient checkout in grocery and retail stores. Laser systems carry simultaneously up to 
1.5 million transatlantic phone conversations. Lasers are also used for guidance and 
navigation. to print documents, for precision' measurements. for manufacturing, and 
throughout industJy to perfonn intricate tasks quickly and accurately" Lasers have 
became a powerful tool for eye surgery; especially for the one percent of Americans wh:> 
are diabetic and for whom laser surgery has decreased blindness by 60 percent. 

Computers: Today, more than 70 million personal computers are installed in 
the United States: and between one-fifth and one-third of U.S. households have one, 
Industries as diverse as. entertainment. education. communications. medicine. government. 
and finance rely on computers to provide the goods and services that enhance our lives. 
These industries use computers for applications from Automated Telfer Machines. to 
airline reservations. 'to the design and operation of airplanes and automobiles, to medica! 

. diagnostic equipment, just 10 name a few, 

Magnetic Resonance Ift!aging (MRI): The development of this important 
medical too! depended on basic research and technological applications.. Nuc1ear 
physicists and chemists worked out the fundamental technique of using radio beams and 
magnetic fields to analyze the chemical structure of biological and orner IT).aterials. The 
technique ini1iatly was too slow for medical use, but modem electronics and 
superconducting magnets developed with federal support helped craft the scanners in use 
today. MRJ is a remarkable diagnostic tool that allows us to see into the brain. diagnose 
diseases, and test drugs for control of the immune system without resorting to surgery or 
other Invasive medical procedures. " 
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A FEDERAL ROLE IN ADVANCING TECHNOLOGY 

Private bu~inesses are the principal actors Ill. converting technology to proftts and jobs, 
and support much of the research needed to develop new products, processes and 
technologies. But government has an indispensable .fole to play in advancing new technology 
development -:- by ensuring a strong base of fundamentnl science, by providing a business 
environment that encourages innovation and investment, and in investing in research that is 
critical to the economy and social needs of the nation, but that cannot attract adequate private 
support. 

lnvestments in R&D have high-rates of return, but as much as half tl\e return on an 
. individual firm's R&D investment goes to other companies and competitors -- not to the . 

investing company. This )pilloYer" effect means that private industry cannot and will not 
commit the Ilwel of resources to R&D that is best for socl~ty. As a consequence. government 

'support for R&D has been a critical element of federal policy for more than 200 years, and it 
has kept our nation at the forefront of technological and industrial success. 

Joint public. and private cooperation in research and development dates back. to the 
birth of the Republic. It led to the invention of the American system of manufacturing ­
interch81lgeable parts and the machine tool::; to make 'diem - by 'the government's Connecticut' 
River and Harpers Ferry armories and civtlian inventors: like Eli Whitney, Half a century 
later. in 1863, it was a pubUc~private partnership that guided the federal establishment of 
land~grant universities to Improve the practice of agriculture and engineering. and supported 
further investments after the tum of the century in agricultural ex~sion servi-ces and 
cooperative research, These government investments have made it possible for American 
farmers to incre4Se productivlty a·. dozen times .over, feeding the United StateS - and much of 
the rest of the world - well and profitably. 

As we move into a new information~age economy. the federal role in advancing 
, technology" \Y'ill be increasingly critical. The accelerating pace of technological advance.. 
shorter product cycles, and rapid worldwide diffusion of technologies mean that many 
companies are finding it harder to invest in [ong·tetm R&D than in the past. Moreover. 
many in industry are undertaking a critical review of their R&D programs and are scaling 
back R&D growth (chart I. below), Since 1992, even premier companies like AT&T. 
General Electric. IBM. Kodak. Texaco, and Xerox ~~ world renowned for their investment in 
long·term. R&D -- have dramatically reduced their R&D spending. 

G 
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CHART 1 

Real Annual Growth ,in R&:D Performed by 

U.S. Industry 1980-1995 
",---- ­

Supporters of a reduced federal role in supporting R&D maintain that if the 
government cuts back on R&D support. the private sector will fill the resulting gap. Recent 
independent empirical analysis, however~ shows that over the past 30 years a decrease in' 
federal funding for R&D has been followed on average by a decrease in industry support for 
R&D. The author concludes: 

"... there is little in the recent historical reoord to suggest that industry wiU pick up 
the slack if government cuts back on R&D spending. Only It radical change in the 
betief1> and_ b~a,:,iors of industry would yield that result. rn view of the ­
contemporary sharp reductions in R&D funding by maoy leading American 
corporations. such an outcome seemS unlikely. ,,2 

Tha.t is why American,businesses and the government must work together to leverage 
their resources and ensure adequate investment in the technologies thot will fuel and sustain 
economic growth and job creation. The Administration is committed to these programs, 

l "Private Funds Are Unlikely to Replace Cuts in Public Fuods for R&D in the U,S.," 
Christopher Hill, Professor of Public r'o!icy and Technology at George M:lSQfl Univefsity. 
lUlle i:i, 1995, 

'I 



Key federal partnership programs in technology include: 

The Tcchnol,ogy l~cinvestmeut l'l:Ojcct is designed to inc,ease Department of 
Defense access to affordable, ~eading-edgc technology by leve(aging commercia! 
know-how. investments and markets for military usc. For example, the Global 
Positioning System that guided American troops during Desert $lOl'm took advMtage 
of commercial advances in GPS technology. 

• 	 The Advan(;cd Technology Program rums at developing high-risk, high-payoff 
enabling technologies that otherwise would not be pursued. Government supplies the 
catalyst. Industry conceives and executes' each project: ATP is accelerating 
development of electronics, new materials, advanced manufacturing processes, 
information technology. and other areas critical to future U.S. economic 
competitiveness, 

The Manufacturing Extension Program helps the n~tion's 3&1,000 smaller 
manufacturers battle foreign competition by adopting modem technologies and 
production techniques. Survey data of companies served by the MEP indicate an 
8·to.. J payoff on federal investment in tenus of increased productivity, better paying 
jobs, and enhanced competitiveness, 

The Partnership for a New Generation of Vehicles is an aUiance between 
automobile manufacturers and the government to design and build a v~icle that will 
be more fuel efficient and better for the environment Manufacturers are 
experimenting with alternative 'engines, new aerodynamic designs, aJternati,(e fuels and 
new materials to build a cleaner 'and safer car of the future. . , 

• 	 The Environmental Technology Initiative (ETI), a multi-agency program. stimulates 
private sector investment in innovative envimnmentai technologies that reduce 
pollution and clean up the environment. Streamlining activities alone from ETr can 
reduce regulatory compliance costs by $700 million or more throughout the economy, 

• 	 EducMlon Technology prograI1)S include creative p¥tnerships such as the 
Technology Learning Challenge Grant (TLe) program and the Star Schools program, 
both at the Department of Education. which stimulate R&D aimed at helping 
Americans acquire the skills and technological proficiency they need to work and 
prosper in the 21st century. For example. one TLC grant in Baltimore to a 
consortium of business and academia will employ electronic ~etworks to li!\k high~ 
school studenL'i with employers in real work environments to strengthen the school-to­
work transition in an enterprise zonc. 

Telecommunications Infot'm;lIion Infl'as(ructul'e Assistance Program (f[lAP) is 
working (0 leverage private sector investments in innovative.telecommunications 
applications that demonstrating early. concrete benefits in the areas of health, 
education, and community development 
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l.EADERSHIP UNDER CHALLENGE 

Since World War II, each Prt!sidcn: aad every Cone res:; has maintained an 
unwavcrl;lg. bipartisan commitment to U,S. h::adership in SCience and tcdmology. This 
commitment has helped to stock the nation's storehouse of innovative idens, to create 
economic opportunities for the American people, and to ensure that the United States remains 
the largest. most vibrant and. advan~ed economy in the world. 

Today, the United. States is undisputed as the leader in the emerging global 
marketplace. but our lead is neither comfortabie nor certain, 

. A recent report by the Office of Science and Technoiogy Policy) points out that, ­
while we lead the world in 25 of 27 technOlogies critical to economic and national security, 
our lead in virtually eve!}' one is stagnant or slipping.' By rontrast. the growtt; curve in"these 
same technologies is rising sharply io many other COlf!\tries. 

Meanwhile, foreign competitors are increasing federal support for R&D. As a 
percentage of Gross Domestic Product, Japan and Germany consistently out invest the United 
States in non...<f'efel1se research and development (chart 4- below).. Tho 1apanese government 
recently announced plans to double ,its R&D spending by the year 2000. Recent analysis by 
the Council (if Economic' Advisers suggests that. the effect of the Congress' plan to cut 
research funding and the lapanese plan WQuld be that by 1997, Japan wiU overtake the United 
States in government support of non-defense R&D - to total dollars. not just as a share of 
Gross Domestic Product {chart 2, below}. 

;National CritIcal Technoluglc!': Report" OffiCi; of Science and T..::cbnolQgy Pollcy, March.. 

!995" 

,,9 



, 1 .' 

CIIART 2 

Estimated Federal Expenditures on Non­

Defen'se R&D for Japan and u.s. 

Legend I 
m United Gtate.: 

Japan is not alone. Traditional economic powers such as Ger£!lany. and emerging 
economies such as China. India. Taiwan. Singapore, and South Korea are aggressively 
promoting investment in R&D and deployment oftechnology (chart 3, below). Earlier this 
year, China announced that it will increase publicly supported R&D by nearly I percent of 
GDP by the year 2000, 

10 It) 



The Congressional response to these aggressive moves by ather countries has been to 
flropose cutting U.S. investment!; in non-defense R&D by a third over the next seven years 
nnd gutting or t!luninaring technology programs (hat enhance America's ability to compete and 
win in the global marketplace. Rather than suppor~ a historically successful teChnology 
policy with clear beneftt$ to the American people, the l04th Congress has targeted R&D for 
immediate elimination or crippling cuts. as seen in the table below: 

Table 1: 

R&D Approprl.UoRs Action in lUudntiv4 TcclU1410gy Programs 
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These proposed Congressional cuts could not come at a worse time for America.. They 
jeopardize our economic and national security. and threaten to' undo the work of generations 
that nas kept America strong and prosperous. 

II .. 
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CHART 3 

Real Growth in R&D (1980-90) Selected 

Asian Countries Compared to the U.S. 
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Source; National Science Foundation/SRS . 
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CHAItT 4 

Non-Defense R&D as Percentage 

ofGDP by Country (l985,1990, 1993) 
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BUILDING PAKI'NERSHIPS FOR THE FUTURE 

'me investments this country has made 
in education, science, and technology have 

"I've given the Congress a benefitted all Americans. regardless of political
balanced budget that cuts ail kinds of stripe, and continue to bear a rich harvest of 
spending~ it eliminates hundreds of goods and services' that keep our economy
programs:, But it increases our 

growing, Continuing the. ..e investments is part 
investment in ,education. in technology. of the President's overnll strategy for bringing
in research," this country into the 21st centUry, a strategy

President Bill Clinton that includes a strong education for America's 
October 23, 1995 children; a cleaner environment where'energy 

'efficiency increases profits and reduces 
ponution; a robust, more competitive private 

sector freed from unnecessary regulatory burdens; and an inspired scientific and tedmologicai 
·research community, 

This strategy is working - in 1995, the economy IS growing.' inflatiQn is low. 
employment is high. New business starts are at an aU-rime high. More than 7 million new 
jobs have been added to the U.S. economy since this Administration came into office -~ many 
of them in the high ..skiU, high-technology industries. 

Continued gains will require balancing the budget And we've m3:de great strides: for 
the fil'St time'since the Truman Presidency, we've cut the federal deficit fur three yean; in a 
row. The annual deficit is about half what it was in 1992, 

But cutting investments in R&D is not the way to balance the budget. such cuts not 
. only run counter to our national history, they undermine the true purpose of balancing the 

budget in the first p~ace ... ~ namely, ensuring the foundation of economic grov..1h and 
prosperity, 

The Clinton Administration has ~nitiated or expanded industry-led partnerships tn order 
to spur private~sector investment in innovations with broad economic impact that nre 
necessary to our narion's future. Together these partne~ships ate a small fraction of our 
overall federal R&D spending. But they provide a crucial link between the $70 billion 
federally funded technology base .:l.fId industry'S OWJ1 investments in technology. 

With eareful.choice and firm management, these modest investments will yield new 
medicines. new forms of transportation, better educations. a strong national defense. and oth.er 
benefits. It is partnerships like these that enable the private sector to pursue novel ideas Of 

adopt novel technologies that ultimately lend to commercia! success. more jons and a better 
quality or life for all Amcricans. 
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THE ADVANCED TECHNOLOGY PROGRAM 
The Department of Commcrce 

National Institute of Standards ::md Technology 

The goal of the ATP is to benefit the U.S. economy by cost-shadng researcb with 
industry to foster high-risk. enabling technologies that' create opportunities for new, 
world-class products. services, and industrial processes. The ATP invests in long-term, 
risky, challenging technologies that. have the potential for a big pay-off for the nation~s 
economy. By reducing the early-stage technical risks for individual companies, the ATP 
enabies industry to pu~e promising technologies that otherwise would be ignored or 
dev~loped too slowly to cornpe~ in rapidly cha.nging world markets. 

A competitive. cost~shared program. the ATP is providing a mechanism for extending 
U.S. industry's technological reach and pUShing Ute envelope of what can be accomplished in 
today's fiercely competitive global marketplace. Because Utis program i. only a few years 
old. its fuII economic impact has not yet been realized. Already I however. there is 
encouraging evidence that the ATP i. fostering research effons with the potential to deliver a 
sizable'rerum on the federal investmen( For example. AT? is 

• 	 Fostering and accelerating the developmf>nt of technologies in electronics. materials, 
. manufacturing, biotechnology, information technology. and other areas critical to our 
nation's future economic competitiveness; 

• 	 Promoting industrial alHances, including joint ventures and unprecedented industrial 
collaborations; 

• 	 Creating opportunities fur companies of .11 sizes, wiUt roughly half Ute awards going 
to small companies or joint-Ventures led by &mall companies; and 

• 	 Opening the way for job creation. with more than 90 percent of awardees surveyed 
expecting to add new employees within five yean as. result of the ATP technologies. 

For example: . At several automobile assembly plants, Chrysler and General Motors workers 
nave already implemented new technologies (0 help them control variations in the fit of 
automobile body par", to 2 millimeters - about Ute thickness if. nickel - or I"", The . 
"2mm Progrnm' partnership of d,e Auto Body Consortium, a group of eight small 
automobile technology suppliers, together with Chrysler, GM, and twO universities, produced 
new manufacturing technologies. practices,. and training techniques. The ABC tecitnologies 
are not only effective. they are "agile" - readily adaptable to new models. The plants that 
have implemented the 2mm Program have been rewarded with significant improvements in 
customer satisfaction, More importll1uty. 'they have been aqle to meet the challenge of 
foreign competitors. especially in.lapan. that also have aChieved variatio~ control at 2mm or 
beuer. International competitiveness is a life~or~demh issue in (he auto industry, which 
affects one in every seven jobs in lhc United St.'ltes, 

FY 1995 FY 1995 I'Y 1996 FV 1996 FY 1996 
enacted Request House t\ppr Senate Appr Conference 

Advan. Tech Prog. $341 million $491 SO $25 tbd 



THE MANUFACrURING EXTENSION PARTNERSHIP 
The Department of CommCl'cc 

N:ttionnl Institute. of Standants and Technology 

Begun in 1989 with the est'lblishment of thr~ extension centers, Commerce's Manuf8.<itIJring 
Extension Partnership (MEP) is now making the transition from a modest pilot program to a·nationwide 
network leveraged to achieve sustainable impact. By September 1995, more than 40 ME? centers were 
operating and sending engineers and other specialists with manufacturing Of: bustness experience into the 
field [0 work with firms. Another 18 centers have juSt been establisheil, ex.tending MEP direct services to 
manufacturers in 42 states and Puerto RJco. ' 

. When completed. the national network will put hard-ta-find technical assistance within reach of the 
nation', 381,000 small and medium-sized manufacturing establishments. Cost-shared by federal, state 
and loe:aI Qrganizations. aU MEP centers are established through a rigorous merit~based competition. The 
MEl' builds on the foundation of existing state and local industrial extension servi1:i:.,. It focuses on . 
needed services that the private-sector either does not provide or cal1nQt deliver ~non'tically to maHer 
manufacturers. Emphasis is on grassroots delivery of service, facilitated by • smali NIS1' staff of fewer 
than 60 people. 

Early evaluations suggest th~t ~y making technical assistance accessible to smaller manufactUrers in aU 
regions of the ""untry, the MBP will deliver sizable benefits, reaped on scales ranging from individual 
factories to the national economy. Already, the MEl' is making a real difference: 

• 	 Benefits anticipated by the 610 finns responding to tbe MEl' centers' surveys totnled $167 
,million, the cumulative result of sales increases and cost savings attributed to actions undertaken with 
technical assistance from MEP centers. 

• 	 Anticipated benefits translated into a conservatively estimated economIc benefi{of $8 'ou each $1 
that the f~deral government invested in the MEP. 

Applied Solar Energy Corp., a leading producer of space solar arrays and power subassemblies used 
. in satellites, provides an excellent example. This California company is's.aving $3 miUion annuaUy from 
improvements made after working with MEp1 s California Manufacturing Tecnnology ~nter. The 
improvements helped Applied Solar Energy to reduce breakage of the fragile solar cells and increase 
production process yields. With CMTC's recommendations, toe company achieved double digit 
improvements in yield and double digit reduction in breakage within one year after improvements were 
pu!: in place, The,~mpany. with a workforce of250 employees and now exporting its products: 
worldwide, was able to hire an additional 56 employees. The $3 million annual savings achieved by the 
company eq~als the total provided to the CMTC through the ME? each yea~. 

PY 1995 FY 1996 FY 1996 FY 1996 FY 1996 
Enacted Reques( House Appr Senate Appr Conference 

MEl' $74 million "$147 $81 $76 rbd 



. 
" 

" . 	 '" 

TECIINOl~OGY REINVESTMENT PROJECf (TRI') 
Department of Defense 

Ad\-'lmccd Research ~rojccts Agency . 

Adv.~ced rechnology remains the linchpin of U.S. mllltary superiority. The mission 
of the Technology Reinvestment Project (TRP) is to increase Department of Defense (000) 
access to leading...edge, affordable technology by leveraging commercial know-how f 
investments and markets for miliUlry use. . 

The technological environment for defense is changing in fundamental ways. 
Increasingly. commerciai industry is the source of the new technologies essential to 
maintaining our military edge; currently. DoD access to. these technologies is limited. 
Moreover. commercial manufacturing practices are key to ensuring the affordability, as well 
as the performan~ •. of modem weapon systems. 

The TRP is a reSponse to this new reality. With an i;westment of $440 million a 
year. the TIlP has successfully leveraged billions of dollars of industry R&D to meet defense ' 
needs. TRP-supported projects are developing promising "dual-use" technologies in a range 
of_: ' 

• 	 Low-cost night vision: U.S. troops wiH be ab1e to "own the night, II through 
widespread use of infrared sensors made 10 times cheaper by leveraging new 
commercial technology. 

• 	 High-density data stornge: Vast increases in portable, low-cost data storage'will 
. give our front·line sol~iers immediate access'to ·the best infonnation and intelligence. 

• 	 Battlefield cnsualty treatment! New sensors.and information systems will greatly 
improve the ability to find and diagnose inju'red combatants during the critical first 
hour they are down in the field. 

Congress proposes to slash TRP funding by 60 percent or more. But the TRP has 
been and continues to be a critical program to me Deparonent of Defense, helping to provide, 
advanced, affordable technology for dIe 21st cenrury', ' 

FYI995 FYI996 House Senate Conference 
Enacted Request Appr Appr Appr 

TRP $443 million .$500 $0 $238 $195 



THE ENVIRONMENTAL TECHNOLOGY INITIATIVE (ETI) 
The En vironmental Protectiou Ageucy 

Begun as a.Presidcntiallnitiative in 1993, the goal of the Administration's Environmental 
Technology Initiative is to increase environmental protection and improve public health by 
accelerating the development and use of innovative environmental technologies. The Initiative 
will also enhance the competitiveness of the U .S. environme~tal technology industry. More than 
1 mUlion Americans are presently employed by more than 30,000 businesses in this high-wage, 

high-skilled industry. Our key trade competitors, Gennany and Japan, recognize environmental 


. technology as a key industry and are positjaning themselves to compete aggressively in the .$400 

billion global mllrket for environmental goods and services. 

The Environmental Technotogy initiative encourages the development and use of 
innovative and more efficient technologies by: (1) reducing barriers in federal and state 
environmental policies and regulations which discourage capital investments in innovation and 
inhibit the development and commercialization of new environmental technologies. (2) 
overcoming baITiers to demonstrating new technologies, and, (3) helping disseminate information 
on new environmental technologies and successful applications to U.S. businesses. 

Even without counting the cost savings that come from the use of more efficient 
technologies, the permitting and process streamlining activities under the Environmental 
Technology Initiative can reduce regulatory complkmce costs by $700 millkm or more 
througlwu, the economy, making the Initiative an example ofa 'win-win" for both the regulated 
community and technology entrepreneurs. 

In fiscal year 1994, the lITi funded 78 projects. In FY 1995 more that 1500 publie­

private partnerships sought funding for en~ronmental technology innovations. 


Examples of lITl Funded Projec1.'l 

ETi funded MPI Label Systems, an Illinois label maker with seven plants who wanted to 
eliminate employee exposure to liquid/gaseous solvents. As a result of the project, MPI now 
uses a harmless water-based ink and saved $16,500 annually in one plant. If applied industry­
wide, a 150,000,000 pounds per year reduction in toxic solvent emissions wouid result. 

tTl is funding Vlork with the Arizona Department of Water Quality and the City of Phoenix to 
facilitate the use of constructed wetlands as an alternative wastewater treatment and water reuse 
technology. This alternative can rc~uce city spending to meet water quality standards by $300 ~ 
$500 million am! enhance recre;ltionai, educational. and wildlife values throughout the 
watershed, 

FY 1995 FY 1996 FY 196G FY 1996 FY 1996 
Enacted Request House Appr Senate Appr Conference 

ETI $68 million $126 $0 $20 tbd 
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T£CHNOLOGY LEARNING CHALLENGE· 

Department of gducation 


The quality of (Ilis nation's educational system is crucial for a prosperous economy and 
to C05ure that all American's benefit from economic growth. 'nvestments in educ...ltion have 
been central (0 this administration's prio.rities. 

• 	 New computer tecbnology. the information su~rhighway, and multimedia technology 
have the power to transform the way Americans learn. 

• 	 Today information can already be tailored to.the needs of individual learners 

and to encourage experimentation and creativity impossible with conventional 

ins.tructional tools. New technologies allow teachers to spend more time 

focusing on individuals, allowing them to create challenges specialized for the 

capabilities and interests of individual students. 


• 	 Information networks can tic even the most remote schools'into the vast 

information resources avaiiable over the Internet and improve communications 

between schools, homes, and other parts of the" community. 


The Technology Learning Challenge, a Presidential initiative in the Department of 
Education, is designed to cballenge teams in oommunities around the country to work 
togelher to apply new teChnologies and new learning tools to local education needs. 
Technology L",ming ChlIlienge (TLC) Grants were recently awarded to 19 innovative 
Ct:lmmunities. The winning consortia included schools in 23 states, 120 private sector firms, 
34 universities and colleges. to museums. and 5 libraries. The total value of the matching 
commitments to the $10 million in federal funds will be over $10 million in 1996. The 

-projects will support the use of new technologies in reading, writing, science, mathematics, 
the arts, and other disciplines: aid professional deveiopment for teachers; and promote 
greater parent and community involvement in education. 

PY 1995 FY1996 House Senate Conference 
Tech. Learning Enacted Request Appr Appr Appr 
Challenge $9.5 million $70 $25 $25 tbd 



PARTNERSHIP FOR A NEW GENERATION OF VEHICLES (PNGV) 

The Partnership for a New Generation or Vehicles (PNGV) is ;!:. innovative prograrn that 
brings together eight agencies of the federal government and Chrysler. General Motors and Ford 
all working toward the common goal of developing a new generation of fuel efficient cars. 

_ Traditional autO suppliers. high technology industries, inventors, and universities are aU 
contributing. 

PNGV will lead to automobiles (hat will have triple the fuel efficiency of today's cars. 
wilhout sacrificing affordability, performance or safety_ Imagine driving a car with the ultimate 
in aerodynamic styling, constructed of light weight materials tltat are just as strong as steel, with 
an engine that is a dra.rnatic departure from the traditional internal combustion engine and has a 

, fuel efficiency that is three times that of today's cars. These are just some of the ideas that are 
being pursued as part of the PNOV research efforts. 

The lI:Chnologies that will be U,e product of the PNOV program will serve both the auto 
industry and the Nation. The PNG:V is a win-win proposition for all partners: . 

• 	 One out of seven AmeriCan jobs is: coqnected with the auto industry. Keeping this. industry 
globally 'competitive is directly reflected in the standard of Hving of Americans. 

• 	 By increasing fuel efficiency, we are decreasing our dependence on foreign oil, which 

enhances both our national and economic security. 


• 	 Increasing fuel efficiency d~reases the.adverse effects that cars have on the environment. 

Early PNOV successes are already evident. For example, a PNGV Cooperative Research and 
Development Agreement between General Motor's Delphi Steering Systems and the Department 
of Energy's Sandia National Laboratory has just resulted in a new technology process to make the 
shafts used in Saturn drive trains. The hardening process for the drive trains are computer 
controlled which improves the energy efficiency of the process and results in higher quality 
shafts, Widespread application of this technique in the auto industry is expected. ' 

There are many other promising areas of research in the program. Applications of 
lightweight materials·will be critical to achieve"improved fuel efficiency, from aluminum to new 
composite materials to high strengtll steel. Several differen~ alternatives to the internal 
combustion engine are showing promise, including fuel cells and fly wheels. In partnership with 
government, what noW seems like science fiction will become areality, 

For example, the PNGV Budget for the Department of Energy: 

1"(1995 FYI996 House Senate Conference 
Enactcd Requcst Appr Appr Appr 

PNGV $188 million $251 $123 $178 (bd 
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IHGH PERFORMANCE COMl'UTER AND COMMUNICATlONS (HPCC) 
PROGRAM . 

The Federal High Performance Computer and Communications (HPCC) Program is a 
triumph of collaboration between t.he l2 Federal organizations that participate in HPCC research 
and development. HPCC research has changed the way we think about information.access and 
delivery and has only begun to transform our lives. The impacts of the HPCC Program span 
almost every aspect of our tives including national security. educational systems, health caret the 
way we work and the way we are entertained. 

The HPCC Program was formulated with the insight that information technologies were not 
only critical, but would require long term investments to fuUy develop. The long-time horizon for 
the development of information technologies prevent anyone company from bearing the burden" 'of 
supporting the necessary research and development. The federal government has invested wisely 
in these technologiest and these years of investment are now paying dividends. 

Some e~dting new capabilities brought about by the HPCC Program include: . 	 . 

• 	 Using modern techniques requiring high performance ~mputing, NOAA developed a hurriCane 
prediction system that can more accurately predict the path of a hurricane. provide earlier" 
warning. and in turn. save lives. . ' 

• 	 In the medlcal field, application of telemedicine is bringing the physician instantly in contact 
with patients in remote locations using advanced computer network~: ' 

• 	 Digital models of human anatomy are being developed to provide a new education tool for 
researchers. health care providers, students, and the general public. 

• 	 The spectacular images transmitted around the world of the recent collision of comet fragments 
with the planet Jupiter illustrate' the power of HPCC technologies. A once~in-a·lifetime 
observation of an astronomy event ~as captured for the worM to see. 

,. 	 The aeronautics industry has improved engineering productivity by cutting design time in half 
for jet engine compressors used in the Boeing m. The new,design also -reduces fuel 
consumption ~ saving billions of doIIars in fuel cost over the life of the fleet while also 
reducing harmful environmental irnpacts_ 

• 	 The National and Global Information Infrastructures· are hased on emerging technologies 
flom HPCC r6Search. 'nlC ultimate impacts of these networks are limited only by the 
imagination of those engaged in the research and the budget cuts proposed by Coo gress_ 

FY 1995 FY 1996 I·rouse Serlate Conference 
Enacted Request Approp Appro!, ApproI' 

HPCC $1084 mill. $1143 $1034 $1074 tbd 
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TELECOMMUNICATIONS AND INFORMATION INFRASTRUCTURE 

ASSISTANCE PROGRAM (TllAI') 


The Department of Commerce 

Natiomll ielccotlununications and lnformation Administration 


The National Telecolluuunicarions and Information Administration, an agency of the U.S, 
Department of Commerce. administers Ute Telec~mmunications and [nformation 
Infrastructure Assistance Program (TUAP). TIIAP is a matching grants program which 
provides seed funding foc innovative projects that demonstrate the benefits of 
telecommunications and information technology in education, health care', community 
development, and other serVices, TIIAP 'is a oomponent of the Administrat,ion"'s National 
Information Infrastructure initiative. ' 

10 the firs! year of the program (1994), T!lAP atlracted more than 1,000 funding 
applications from alt SO states. The program awarded $24.4 miIlion in grants -(0 92 projects. 
and generated more th~ $40 million in non-federal matching funds. . 

I~ the second year (1995), applications i~creased by 80 percent (to 1,811), and funding 
requests totalled $680 millio,," The program made 117 awards totalling $35.7 million, and 
'generated more than $6Q million in non-federal matching' flmds. 

Examl!'CS orT~IAP Funded Pro!ects 

• 	 Youth services organ.izations in New Haven. Connecticut and East Palo Alto, 
California are linkil.1g by computer at-risk teenagers in the two cities for education and . 
training for future job opportunities. 

• 	 A Kentucky non~profit economic development group win develop an infonnation 
'network providing comprehensive worker tmining as weI! as support for 
entrepreneurs, small and new businesses and the expansion of the region's existing 
industries. 

• 	 Reducing health care costs, rural Oklahoma hospitals and clinics arc using an 

advanced telecommunications system to assist doctors with complex diagnoses and' 

examine x-rays without transporting patients tong distances. 


Colleges and universities in 15 western states used distanr..e learning technologies to 
prepare residents for new careers in natura! resource management and he..1lth Cafe. 

THAI' 	 FY 1995 FY 1996 FY 1996 FY 1996 FY 1996 
Enacted Request House Appr Senate Appr Conference 
$64 million $100 $40 $19 !bd . 
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