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TECHNGCLOGY: THE ENGINE OF ECONOMIC GRQW'IX

America can conipete and win, but only if we heave 2 positive vision guiding ocur
economic policies. Our economis future depends on our capacity not only to invent and master
the new technoiogies of e future, but 1 ensure that these ideas move rapidly to market to spur
growth, creste new jobs for our people and strengthen our industrial performance.

. In Putting Peopie Firet, Bill Clinton, ansounced his support for a revenus-neutral
ransfer from unnecsssary defense R&D w civilian and dual-use R&D. On September §, 1992,
Governor Clinton announcad how the dewstls of his new civilian technology inidative would
explicitly strengthen our manufacturing sase. Today, Governor Clinton detmils further how his
strategy will strengthen the abillty of American firma to commercialize new wehnologies.

Ametica's competitivenssy rests ultimataly with the private sector. U.5. firms must
expend empioyee involvement and participatian, continuously improve thelr product and process
ichnology, increase their investmena in R&D, plant and equipment, worker training, forge

bener relationships with their suppliers and cusiomers, and shorten the Gme required to bring

products 10 mazket,

Yo, it is imperative that we recognize that governmen: has & role in encmzmamg pre-
competitive tachnology development, encoursging dual-use tﬁ:hnoiogm supportng industry-ied
censortia, and making the most of wehnological advances.

Al Gore has been 2 leader for more than ten years in high technology and
telecommunication policy. As Vice-President, Al Gore will head efforts 1o implement the
Clinton/Qore national technology strateyy.

In particular, we must move foraard with the following reforms:

0 Bulld Inforrontion Superbighways: 12 develop an sdvanced communications nerwork, which
will help companies collabomts 0a recearch and design for advanced manufactuzing, allow

doctors acrow the couatry 10 COmMMunicste, put immense resoyrces at the fingertips of American
wachers and siudents sad much more.

0 Reform federa! R&D programs to focus on eritical technologles: The funding will be
focused 10 that more resources are devoted 1o critical technologies, such aa advenced materials,
information tachnology and new manuficturing processes.
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o Reform our Nutional Labs: Federsl labs will have ten (o twenty pereent of their existing -
budget assigned to establish joiat venturas with industry.

o Create a world-class business enviroument for private sector lnvestment and innovatioa:
Changes in America’s wx, unde and regulatory policies are also needed 1o heip restore
America’s industrial and technological icadership.

0 Invest in technology programs that empower America’s smmll businesses, The Clinton/Gore
economic plan will create 170 market driven manufacturing extension centers over four years.

¢ Establish education sud {ralning programs for 2 bigh-skill workforce: The U.S. educadon
and training yystem muyt make surs that American workers have the reguisite sidlls for a
technology intensive workforce.
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SUMMARY

Lasgt June, | introducsd a Nationel Economic Strategy calisd Putting Peopla
First. 1t will create § milllon new jobs and a higher stendard of living for the
Amaericen people and for our children. My Technology Policy I8 part of the ongoing
sftort 1o furthar define that vision and dasaribe how we will implamant it,

| havg evary configance that Amarica has the snergy snd the talent to regain
its iIndustria! and technological leadyrship. Unfortunataly, the Bush-Quayle
Agminigtration has done nothing while wages have ategnated and our scenomic
lsadgrship haa sroded. Deapite the growing congensus on what needs 10 ba done,
they refuss to act, ragycling the tirad and faiied policles of the past. Amerlcs gan
compste snd win, but only If wa heve a positive vision guiding eur sconomic
policies. Leadership in devaloping and commercializing new technologies is critical
1o regaining industrial leadership, cieating nigh-wage jobs, and ensuring our jong-
term prosperity. (nvestments in ressarch and deveispmant arg Important not only
10 high-tech industriag such as serospace and sfectronics, but to basic
manufseturing indusiries, snd to small busineasaes which must be innovative t©
survive,

Althaugh the govearnmant han 8 rola to plsy In regtoring Amaerica’s
compsetitivenass, mose responsibility rests with the private sector. U.S, flrms must
axpand ampioyss involvemant and participation, continuously imprové their
product end process technology, increase thelr investments in resesrch,
developmant and technology, plent snd squipment, and worker training, shorten
the time requirad to bring products o market, and forge batter relationships with
thalr suppliars and cuslOMers.

Government can snd must support thase eMorts. Qur most successiyl
sompatitors heip their busingsses -- isrge and small - 10 compets more effectively.
We must go beyond support for batic research and a rellence on *spin-ofts” from
deterse RED., My technology policy consiste of six broad initietives simed at
helping Amsricans deavelop and guickly utiilze new technoiogles:

1. investing In & 218t cantury infragtructurs;

2. Establishing educstion ind training programs for 8 high.skilig
workforce;

3.  investing In technoiogy programs that empower America’s small -
buainessss;

4, Ratocusing federal R&D programs on critical technoiogiss thet
= snhance Industris! parformance;

5.  Leversging tha nations! R&D investment; and
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&, Craating & world-cisss business environment for private sector
Investmant and Innovetion,

I wiill glvs our Vice Pragldant Al Gors the responsibility snd authority
coordinate the Administeation’s vision for tachnology and lead all government
sgencles, ingluding reasarch groupe, in aligning with that vigion. This is & rae! job
for & gistinguished national ieader whaose expariance, enargy and Intwiiect sre &
perfect metch for the challenge.

This technrgiogy policy outlinsa the king of strong action | will take 1o bring
Amaerics back to 8 leadership rols in the world sconomy. Pleass join us In this
history-making endeavor, | vsgaicomz& your support and icess,

Bl Clinton



A TECHNOLOGY POLICY FOR AMERICA’S ECONOMIC FUTURE

Amorica’s aconomic parformance and Internations! intluence rest, In lerge
part, on its technology bass. Techrclogy has accounted for the bulk of U.8,
productivity gaing during the past Faif-century, spawned antire new Industries,
- grested milllons of jobs, and besn a8 primary source of America’s abllity 1o maintsin
8 high standsrd of living for ita citlzana. We are the worid (eaders In bictechnology,
information tachnology, asroapsce technology and many othar fleids on the
frontiers of scisnce sppliad 10 human life. As & rasult of intgnse international
competition, however, the U.S. technology edye has ¢roded in some of our
prominant industriags,

Unfortunately, by losing the lsad in the commaercisiization of many American
Invented technologles we are losing contrel of our own economic growth and
prosperity. It U.S. produetivity growth had grown at the same rate in the 1870°'s
and 1980°s that It did in the 1880's and 1960°s, the standard of living of the
Amaerican family would be 40 parcent higher, Instead of struggling to gat by, -
working man ang women would be batter 8ble 10 buy & homa, pay their heaith care
¢osts, and send their kids t0 collagn. The Unitad States must act now 10 establish
& jachnology policy that wiif help U.S. companies to succeed in world markets and
help Amarican citizens ssrn 8 good living in tha globsi sconomy.

I NEEDED: A TECHNOLOGY POLICY TO COMPLEMENT OUR SCIENCE
POLICY -

At the snd of World Wer I, Vannevar Bugh defined the framewark for U.8.
aciance policy in his report, Sglgnee.Tha Bndisas Frantiar, This palicy has pald
tremendous dividends to tha nation, [t made the United Statas & warid lesdar in
sciancs; made Amorica’s univarsity education and research gystam the bast In the
world; aliowed us to supply oursalyas and other netiong with skilied scientists andg
enginaers; and made it possible 10 provide technology t0 academis, ingustry and
the gavarnment on 2 scals that nd singls company or laboratory could have
secomplishad alone,

For aaveral decades sfter the war, we did not perceive ths need for a
technology policy to compiemant this science policy. After all, the U.8, sconomy
enjoyed significant spillover dividends from dafense R&D expenditures, and ths
largsly seif-sufficiant U.S. privata sector was ahead of other countrias in its
capability to invest in technpliogy and captura the aconomic bsnsfits of basic
ragearch,

Today, the United States faces & naw snviranment:



. Natural resourcas, what wae dig out of the ground, are being replaced
by knowledgs and tecnciogy, what we dig out of our minds, as the
source of national ¢conomic campeatitivensss,

. Lagding-adge technologies often find their first application in tha
civillan ssctor and only mugh iater in defense, if at all. For example,
the 8088 intel microprocessor used In the Patriot missgile, which
symbaolized U.S. high-tach defanse systems in the Gulf war, le thres
ganerations oid and i not even used in 10day’s personal computers.

L The resources needad to davelop tachnoiogy ars increasing
drsmatically and, In many cases, are far graster than any Ingividusl
company can atford. it can cost 81 blilion to bring 10 market 8 new
it engine for commaercial sirlinars. On dverags, it takes about 12
years and ovar $200 mililon for a pharmacsutics! tirm to develop &
naw drug.

* increasad interndtional compatition has lad 1o shorter product eycles,
putting even more stress on resources. The product lite for many
siactronic components today i jess than ons year, which, puts
ingredible prassure on firma 10 constantly Upgrads existing products
and devaiop new ones.

. Some forsign competitors have succseded by axpioiting & new
innovation systam thet links R&D tightly to market needs. in 1875,
the Japaness aute industry held only 10% of the U.S. market; todsy,
It hag about 30% of the U S, market. it did 50, not by devoting
magslve resourtes 1o Lasic reanarch, but by stressing incramentai
improvemeants in existing technology, rigorous quallty control, rapid
timosto-market, and tght Inventory controis.

¢ R&D resuits flow quickly around the world, but production know-how
does not. As a rasult, many foreign compatitors are abis 1o rapidly
abaorb tha resuits of Amarica’s reaserch, whila U.8. firms must often
wark for yesrs 10 master the production systams that give industry in
Other countries an adge. For axampls, tha research braakthrough in
supsrconductors that vias achiaved in an IBM lab in Switzerland was
so0n confirmed In Japin and Ching, and within weeks sxtendad by
resuerchers in the Unitad Statss. By contrest, it has taken years 1or
Amarican companiss 1o beagin to maater the lean production ty:tam
thet the Japanese avtomobile Industry developsd.

Science policy slons does not addraas thess Issuss. in asgsncs, scisnce
poiicy s & suppiy-push polley in which the government suppons agience sducstion,
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basic research and some aspplled RAD that reiotes 1o apecific nationgl missions.
During the Cold Wer, this policy worked wail becauge U.S. Industry gominated
worid markals and massive U.S. defense spending for high-tach weapons systems
provided & big damend for laading edge technology. Todey, however, U.S. industry
faces intonas internationsal compatiton, and the giobal sivillar market, not the
Depariment of Defanss, is the testing ground for most of the new technoipgles.

Technology policy picks up where scisnce policy lesvea off. it is not limited
1o juat reagerch 8nd developmant, it also focuses on the rapid spplication of new
idess. The sbsence of 8 coharent technology policy I8 One of the key reasons why
Armerica is trelling some of 1t major compstitors in tranaiating 1ts strength in basi¢
rasesrch intg commarcial success, and why Amaerica is loaing its leed in
technology. Bven In the tachnologlus whers we still load, we face the challengs of
translating the world’s bast resesrch into the world’s best jobs for American
workars,

.  THE CHALLENGES TO AMERICA'S INDUSTRIAL AND ?ecu&ewesmt.
LEADERSHIP

The grivate-sectar Councli on Competitivaness put the problem bluntly In its

raport, Gaining Naw Ground: Technolpgy Prigrities for Amarica’s Futura:

"The U.S. posgition in many ¢-itical technologias ls siipping 8ng, in
some c8se8, has baen lost alitogether. Future trands arg not

ansouraging.”

This conclusion Is based on U8, Industry’s assegsmant of the svidence,
sccumulatsd by detalled studies of nine major sectors of tha economy and @
raview of ovar 80 differant critical technoliogiss. it Is supported dy the experisnces
of many ditferent industrias.

» Savers! blillon doliars and more than a decade ars raquirad 1o bring 8
new commercial slroraft 10 market. While .8, militery R&D |s
providing fewsr and fewer spillovers to Amarica’s commercisl sireraft
industry, Europe’s Airb & induatry has received 825 biilion In direct
government subsidies since its founding. Buoyed by thase subsidies,
Alrbus hae displaced McRonnell Douglas as the world‘s second iargest
slreraft manufacturgr end is beginning 1o take significant orders away
from the Industry lesder, Bosing. It thess market joasss continug, they
will sariously arnde Boeing’a ability to Invest in the next genaretion of
sircrelt wehnology and put hundreds of U.S, high tachnoiogy
contrsctors &t risk.
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As n sciance-basad bosiness, the chemical industry has henefitted
fram America’s strong ressarch base. But over hsif of the chemical
Industry’s products ara soid 1o othar manufacturing Industriss, and the
growing weaaknass in segmesnts of the U.S. manutacturing base has
ssrious repercusaions for ths futurg heaith of the U.8. chemicals
industry,

The U.B. slactronic somponents industry developed s significent
gmount of the bagic technelagies used by the Industry today and has
lod It the formation of new elgctronic compsanies, Nonatheisss, its
inabllity to cross-subsijize businagsas, ita ioss of volume markets, ita
manufacturing probiems, and the high refative cost of capitel inthe
United States over tha pent dscads have sliowed foreign sompetitors
1o dominate many market sagmants. U.8. Industry is weak in
actustors, optosisctronic componsnts and hardeopy technology, and it
ls losing bedly In mamary chips. electronic packaging and
intarconnections; and displgy tachnologies,

The U.8. maching too! industry 8 in troubis, The U.S. share of world
produgtion has declined from gbout B0% in 1858 to about 15%
today, and Imports account for haif of tha U.8, domesstic markst. Tha
U.8. maching too! Industry (s mage up mostly of smsli compenies that
4o not have the reaourcan 10 susStRin the nadesssry investments in
new Wohnology or systematically upgrade the manufacturing skills of
their smployees,

Por many pacple, the L1.8, computer industry symbolizes U8,
techinologicsl presminence. Agvances in computars end software have
drivan major changaes in virtually avary other sector of the sconomy
and aro alac gritical to nationsl defanse. U.5. computer systams firms
are stiil the dominant producers In world squipment and software
markata, but their leadarship Is under assauit. The U.S. balance of
teade in computers has deteriorated substantially in the last decade,
The warld market shars of U.S. computer companies feil fram 81% in
1983 to 81% in 1988, and tha U8, Industry is increasingly
depandent ont forsign components for its products.

The growing prodiems of U.S. technology-Intansive industries are backed up
by sconamic indlcators:

4

The U.8, high-tech trace balance posted a daflelt for the first time In

1888, It has since swung back into slight surplus, but remains

negative in semicanductors snd |s approaching 8 2aro balance in
computers, o
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In 8 racent high school carear interggt gurvey, tha top five caraer
cheices of American students wore lawyer, musician, psychologist,
fsahion dosigner and photagrapher. The dottom fiva wers computer
enginegr, mechanics! engineer, chamisy, civil enginesr and physicist.
As 8 reault, not enough U.S. students are pursuing tralning In
technica! fleids. Ovaer haif of the doctoral dagress from U.8,
universities in engingering, 40 percent of those in math gnd 8 third of
those In physica go 1o foraign students who ars Incrassingly choosing
to raturn home after they graduste.

Faraign companiss are coliacting simost helf of all new V.S, patsnts
ang boosting their share svery yeer. In 1880 the top four racipients of
U.8. patents ware Hitechl, Toghiba, Canon snd Mitsubishi.

The Unitsd States lavests only 1,9% of ita GNP in non-defense R&D,
whils Germany invasts 2.8% snd Jepan invests 3.0%.

In 19871 U.8. investment in pismt and aguipment hit 8 14 year low of
10.7% of GDP, down from 11.4% In 1880. Even more slarming is
the fact that the United States investad & smallgr share of GOP in
plant and equipmant Jest yesr than any other Summit 7 country. Tha
U.5. investmant levse! is haif Japan’s rote of 22% and bsiow -
Coarmany’s rate of 14.8%.

Using current exchangs rates, the United States invested

$EED blliion In plant ard aquipmant in 1981 and Japan Invested $882
billlsn, despits the fact that Japan's aconomy s only 80% the size of
ths U.8. sgonomy,

America cannot atford to ignore these warning signals. if we are to

ssfaguard tha standard of living of Amarican citizens and improva the sbility of
U.8. industry to compete in werid markats, we must develop & coherent

tachnology policy.

.

A NEW FRAMEWORNX FOR U.8. TECHNOLOQY POLICY

in order 1o implamant an sffective U. 8. tachnology policy. | will dacisrs that
L. 8. technological isedership Is & netional priority and orgsnize the
governmant for rasults.

The Prasident along has the authority 10 focus the nationsl will and gealvanize
the necesstry rgaources. Whon slectad, | will do just that,

-



Firat and foramogt, 8 Clinton-Gore Administretion will emphasize the nesd 1o
ranew Our civilian technology base. America cannct continus to raly on trickle
down tachnalogy from the milltary to maintaln compstitivenass of its high-tech and
manutscturing industrigs, Civillan Industry, not the milltary, is the driving force
behind stvenced technology today. Cnly by strangthening our civillan technolagy
base 0an we soive the twin probleris of nations! security and sconomic
competitivenass. '

Ths Vice President will take on the tesk of organizing ali facets of
government 10 develop eng implemsnt my Administration’s technoiogy policy. As &
first wiep, ha will gstabiish p cantrs! focus for thg coordination of govarnment
activities relstad 10 civilian tachnoiogy and ¢reste 8 forum for systsmatic private
geclor input into U.S, governmant deliberstions sbout technplogy policy and
compuetitivenass.

At preaent, three obatacias prevent close government Industry interaction,
First, the diffused nature of government tachnoiogy pragrams, which apan many
dspartmants and agencies, makes tham hard to coordinets and manags. The
Federal Coordinating Councii for 8¢ 'ence, Enginasring and Technology (FCCSET)
langs itsalf to planning these progrems, but not 1o managing them, Sscond, some
provisions of the Feders! Advisary Committoe Ast (FACA) and the Freadom of
information Act prompt premature disclosure of Information thet is essentiel 10
U.§. long-tarm competitiveness by 'orcing open meetings and giving forsign
compatitors immediata access 1o sensitive material. Third, confiiot of interest
reguistions, that were put in piace for vaild raasons, neverthelass inhibit the
participation of knowiedgesble privaite sactor individusis in governmant discussions
shout how to strangthan Amsrica’s competitivensss position In ceucial
tochnologles. Thaasa issuss must bu 8ddrassed 0 Mmake sure that governmant
technoiogy programs 8re responalve (0 privete sector nesds.

Within the Administration, ths QHfice of Scisnce and Technology Pelicy
(QETP) and FCCSET play an Imnportant role in coordinating policy and enhancing
sooparstion between the private and public sectors. Wa will significantly
strengthen both of these orpanizations. For axampia, the U.§. naads (o strangthen
its sbility 10 monitor the position of the U.S. in critical technoicgles snd Industrias,
and to Increass the cotiection and dissamingtion of forglgn sclentific and technical
Information. We rérely know what osur market share i3 in 8 given industry, what
our foreign compatitors are doing to target the industries of the future, and what
stepa are neaded to restore LS. compatitivensss. '

A Clintan-Gore Administratior: will work with Congrasa 10 review the way it
handies tha budget procsas. The federal R&D tudget is surrently considerad
" placemes! by numarous Congressionsai authorizstion and sppropriations
committens, which makes it nserly Impossible 10 eet priorities among competing

g
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programs ar make trade-offs among raiated activitias, Furthermors, sithough
Congress muist exsrcias oversight over technology programs, micro-manegement
and pork-barrel politics will deatroy tha effectivensss of thesa programs. | wili

push for & ling-item veto, and will eggressively use the Prasidential rescission
authority to 8t0p thess practices,
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A TECHNOLUGY POLICY FOR AMERICA
Six Broad initiatives

Tha Clinton-Gore technology policy consista of six braad initiatives that
together will rastors America’s technological ipadership: 1} investing in a 21et
cantury infrastructure, 2) astabiishing education and tralning programa for & high-
skill worktorce, 3} investing In technoiagy programs that empower America’s small
businesses, 4} refosusing faders! RRD progrems on critical technslogies that
anhance Industrial parformancae, B) leveraging the national R&D investment, eng 6)
cresting 8 world-class business anvirpnrment for private sector Investment and
innovation,

1. Bullding = 21xt Cantury Technology Infrastructure. Infrastructure has
traditionaily beern the rasponsibllity of fadara! and atate govarnments, investing in
infrastructure means mors than rspairing bridges, harbors and highwayes. Todey,
tha Unlted Stetea faces a new serles of communications, transportation and
envirgnmaentsl nesds for the 218t ¢cantury. The crestion of & 218¢ contury
infragtructyre program wouid sarve as & critical technoiogy ¢river for the nation, It
would stimuiste major new national R&D efforts; create large, predictabls marksts
that would prompt significant privase sector investmaents; and creats millions of
new [obs.

A Z1st coantury infrastructurs would addrass many practical problems. For
example, the governmant ¢an serva as a catsiyat for the devalopment of an
sdvancad national communications network, which wauld help companies
collaborats on resanrch and design Tor advanced manutseturing; aliow doclors
&cross the country 0 access ineding msdical expartiss; put Immanse educationsl
reagurces at the fingertips of Amerizan teachars and students: open New avenyess
for disabled peopls 10 do things thay can’t do today; provids tschnicai Information
1o small businesses; snd maks telscommuting much sasier, Such a network could
do for the proguctivity of individuala st thelr piaces of work and lsarning whiat the
intarstate highway of the 1880s dic for the productivity of the nation’s trave! ang
gistribution system.

Egch yeer, | plan to devote 8 significent portion of my four yaar, $80 blilion
Rebulld Amarica fund to laying the groundwork for tha nation’s Infrestructure
neads in tha 21st century. Feders! funding for the National Ressarch and
Educetion Natwork is ong example of how the faderal govarnment can s8rve ss 8
catalyat for private sector infrastructure investment, We will siso provide
sdditionsl funding to network our achools, hospltals and librarles.

An part of the effort 1o sssess U6, nseds and deveiop approprists

programs, tha fedaral government must monitor, or "benchmark®, what foreign
governments sra doing. For axampis, the Japanese government hos committed to

10
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invast over $120 billion by 1885 t0 deveiop a digital brosdband communisation
infrastrusture callad the information Netwark System, and plansg 1o invest another
$180 tililon to establish mods! programs for business and residential users.

A comprehansive Infrastructure program must slso Include effective
standards and regulations. By establishing reasonable standards and &
constructive regulatory environmant, the governmant ¢an send cisar signais 1o
industry about important, emaerging marketa gnd spur private ssctor investmant.
For example, the dightal standard trat the Fedsral Communications Commisaion
(FCCL in cooperation with industry, established for high resciution television
providas sn excellsnt indication of the future technical direction of the industry and
will do much 10 facilitdte privats sactor R&D,

A 218t coamtury Infrastructure praogram shouid consist of the foliowing five
glgmerts:

. Funding the astablishment of key natworks and demonastration
projects;

* Banchmarking U.8. programs againat thoss of other major industrial
nations;

® Establishing standards and @ reguiatory climate that fosters private
80ty inveatmant;

® involving the fadoral isbs, companlss, snd universitiss in conducting
R&D on key tachnics! issuas; and

» Providing training for users of networks and detabases.

2.  Establishing Education sand Training Programa far o High-Skill
Warkfarce. The workpiace pisce of the future will be tschnology Intansive. The
U.8, sducsation system must make sure that American workers have the requisite
skilla. The focus should De not only nn the top American studsnts who massure
up 1o world-class standarde, but aiso on sverags and disadvantaged students. it
muet also taka into account the Need 10 upgrade workers’ skilla ang haip people
make the difficult transition from rapetitive, low-akill jobs 10 the demands of
flsxibis, high-skill workglace. Unlike Germany, ths United States does not have »
sophisticated vocational education arogram, and unlike Japan, U.8. firms do not
have a swrong incentive 10 Invest In the training and ratraining of their workers, We
nead more of both, gearsd to meet tha naasds of the moblie U5, workforce,

11
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| will implamant the following programs 10 strengthan the skiils of Amaerica’s
workior:s: .

» Establish tough standerds snd & nstionsl axamination syatem in core
subjscts iike writing, communication, math and acisnce; level the
pinying fleld for disadvantaged students; reduce class sizes; and give
parants tha right to chose the public schools their child attends.

L Eutablish » national appranticaship program that offers non-college
hound students tralning in & marketsbio skill,

. Give avery American the right to borrow money for coliaga by
establishing & National Sarvice Trust Fund. Students can rgpey thelr
borrowing aa & percent of thalr earnings over tima, or by serving their
sommunities for ong o7 Two years doing work thair country nesds,

L Stimutety Industry 10 provide continuing, Migh akitis 1raining 1o e
frantling workers.

Busiveanaa.

A hagithy and growing smali-business sector s esgantial 1o America’s
economic wall-being. America’s 20 milllon small husinesses account for 40
percent of cur GNP, naif of sll employmant, end more than haif of the job crastion,
My technology poficy will racognize the importence of small and madium-sized
bugingsn 10 America’s sconomic growth by 1] creating 8 natiana! wschnology
sxtension servica, and 2) expanding the highly successtul Small Business
Innovation Resesrch {(SBIR} program.

A national technoiogy extension program will put the best tools in the hands
of those companias that sro cresting the neve joba on which the Amaerican
sconomy dependa. In order o anhance U.S, Industrial competitiveness, public
polisy must promote the diffusion snd absorption of technclogy across the U.S.
industriai base. Soma state snd local governments are aiready involved in
tachnclogy diffusion. They are helling small businaases improve the productivity
of thelr existing machinery arnd squipmant, sdopt computer-integrated or flaxible
manufecturing techniques, and identity training needs.

The federe! governmen is bejinning ta follow thair lsad. The Commerce
Departmant has five Manufaoturing Technglogy Gentars asross the country and
has plans for two more. Unfortunately, thess stforts are only a drop in the bucket
comparsd to thosa of our major competitera. Germany has ovar 44 contract R&AD
contars {(Fraunhofer Gessilschaf®t] ard & broad network ¢f industry sasosiations and
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resasrch cooperatves that effectivaly ditfuss tachnology across industry, In

Japan, majer government-sponsored resenrch projecis, 170 kohgetsushi

tachnology support camters for small businesses, and tight linka betwaen

companias and their suppliors serve much the game function. Thees is no
gomparable systam in the Unltad States.

A Clinton-Gore Administration will bulld on the szarta of stats and locel
governmanty 10 cramte & national technology extension program, designed to meet
the neads of the miliiona of smail businssass that have difficuity tracking new
technoiogy and adapting it 10 their needs.

The involvarmant of workerg is critical 10 developing snd axecuting
successiul Industrial extengion programs. In tachnology, 88 In other area, we must
put peopie first, New production tschnology should be worker-csntersd and skill-
based, not skill-sliminating. In the high-performance workpliacs, works:s have
mors conrol ovar production and viorker reaponsibility is increased. Soms
comparnias that have invested billions in new capital aquipment have found that
genuing smplovees invoivement and good labor-managamaent ralations are uitimatsiy
more mportant.

The tederal governmant shauld view the adoption of total guality
managemant — as ploneered by W. Edwards Deming - 88 part of this extension
systom. Tha Baldridge Quality Award stands out 88 & symboi of America’s effort
10 Improve the quslity of its products and services. Althougn the winners of this
awerd ate meking & dadiceted sffort (o shars thelr sxpertiss, they do not have
naarly snough resources to satisfy “he nations) need, The Baldrigge award should
be complamantad by a ssrious govarnment affort 10 make it possibie for theas
winners to introducs total quality rranagemsnt axpertiae to sompanies of all sizas,
10 universities, 10 hospitais ang to other crganizations,

in additlon 1o cregting & naticnal technglogy axtension sarvice for small and
madium-sizred businasses, | will siso axpand ths Smaii Buaineas Innovation
Research Program, By requiring that fedaers! agenciss sst-aside 1.25 percant of
their R&D pudget 16r small husineesss, this program hes helped croste billions of
dollars of naw commrclal agtivity while improving the rasesrch progeams of the
faderal government. Given this track record, the SBIR program should be doubled,
to accelorata the developmant of new products by innovativa small businessess.

4.

. We will visw the auww of genéric inéustrla! tscbncteaioo ] a
priority misaian. Tha govarnment airaady spends ¢76 billlon annually on R&D.
Thia funding ahould be refocussd 30 that mors resources are devotsd 1o oritloal
tschnologies, such a8 sdvancsd matsrials, information technology and new
manufacturing procasses, that boost industrial performancs.
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At preasnt, 60% of the fade-al R&AD budget is devotad to datanss programs
and 40% percant 1o non-defonse pragrams, This level of support for defanse RAD
is & noldovar from the mass/ve arms bulid-up of the 1880s. At ths very least, in
the next three yeers the federal govarnment shouid ahift the baiance between
defanse and non-defenge programs back to # 50.80 balance, which would free-up
gver ¢7 billlon for non-defense R&D. Msaving achiaved this baiance, the
governmant should axeming whethar nations! security considerstions and gconemic
conditions wearrant further ghifts.

Wa wiil greote g civilisn rezsarch and developmant program 1o support
research In the tachnologins that will launch naw growth industries and revitalize
traditionsl ones. This civillan technology program wiil:

» Haip companies develep innovative tachnoliogies and bring new
products to markel;

L Toke the lead in coordinating tha R&D Investmaents of foders!
sgeancias; and .

. Cooperste and conault with Induatry, acadamia and laber It the
formulation and Implamentation of tachnology policy and R&D
programs.

camnrﬁz shcuié be carefuiiy avaluam to sagure that it has o maximum iImpsct on
Industria! psrformange. Furtharmors, cooperation betwean universities and
industry should be encoureged.

Amarica’s 726 faderal isbora-ories collectively have a budget of 423 billion,
but thair missions and funding reflact the priorities thet guided the United States
duting the Cold War., Approximetely one-helf of their budgst is directsd towsrd
military R&D, By contract, the budiet for the Nations! inatitute for Standards and
Technology (NIST} - tha only fadersl agancy whoss principal mission is to aseist
industry - secounts Tor leas than ong parcant of the total fedsral ladb budget.
Dsapite savers! vaars of lagisiative reform end many new directivas, the isbs still
do ot have the sutonomy or funding to pursue joint vantures snd Indystry
gpgreasively,

These labs and other private non-profit resesrch centers ars national
{ressures bacause they house large, muiti<lisciplinary taams of ressarchers who
have honed the skille of balancing besic and applled research for lang-term,
rission-orianted projects. It would take years to match these special capsbliities
sisswharg, Today, the iabs and ind sstry cooperste on defense neads; ws nesd 10
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change reguletions and arlentation to get this cooperation on technology
devaiopment for commercisi usags.

To remedy thase probiems. | propage the foliowing:

. The budgst of the Nationa! institute of Standards and Tachnoisgy
should be doubied,

& Faders) labs which car make 8 significant cantribution to U.S.
compatitiveness should have ten to twanty percent of their existing
budget ssgigned to astablish joint vemures with industry.

. Private corporations #F ould compete for this funding through reviaw
by pansis managed by the lsbs and meds up of corporats and
scademic experts, lab directors should heve full authority 10 sign,
fund and implement ccoperetive R&D agreemants with industry,
Same 1abs, such sa NIBT, alrsady have this authority, but others do
not. -

. industry ond the labs should jointly deveiop mesaures 10 determing
how waell the technolagy transfer process 18 working and raview
prograss after 3 years, [f these goals have not been met, industry and
the iabs ahould resvaiuata their invoivement, and funds shauid be
redirscied to consortia, universities and othar organizations that cen
work mara etfectively ‘with industry for results.

University raasarch accounts 1ot o large part of the fadersl basic research
budget. Funding for besic unilversity research should continue to be provided for a
broad range of disciplines, since it Is impossible 10 predict whare the next
breakihrough may coms. Whils maintaining Amarica’s eaderahip in basic resssrch,
govarnmant, universities and industy must all work togethar 10 take advaniags of
thess naw hraakthroughs 10 enhance U.§, compsatitivenasa.

Caooperative R&L programs regresant another opportunity, Consortia can
haip firms share risks, pool rascurces, avoid dupiicstion, and maka investmeants
that they would not undertake individusily. By requiring that firms match federal
gontributiona on ot least & 50:50 basis, the government can leversge s
investmants and snsure that they are market-grignted. Many Indusirios ers
demonsgtrating & new found willingness to coopersta 1o meet the challenge of
international competition:

. SEMATECH has prover o Ds an important inveaatmant for the industry

ang the Netion. it has helpsd improve U.§. semiconductor
manufacturing technolcgy, helped revarssd tha decline in world.wide
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market share of U. 8, 1emiconductor m’anuiacturinq équ!;:mem
gompenias, and Improved communications batwsen uasers and

suppliers,

# U.8. sutomakers have reaantly formad the United States Councli for
Automotive Research 0 deveiop battaries for elsctric cars, reduce
emissions, Improve sa’ety, and enhance computer-asided design.

¢  The Michigan-bused National Center 1or Manufecturing Scisnces,
which now has 130 membars, 18 heiping 1o daveiop and depioy the
technologiss necanssary for world-class manufacturing.

» Tha Microalectronics Computer Technoiogy Corporation IMEC] ia
developing an information infrestructurs which will onsbis businesses
1¢ doveiop, menufacture, dalivar and support products and services
with superior spaad, Haxlbility, and quality.

. \.S. stael-makars are cooperating 1o develop manufacturing processas
which would usa l9ss ansrgy, creste fewsr pollutents, any siash the
tims requirad 1o turn iron ore and caal Into stael.

A Clinton-Gore Administration will work to build & productive partnership
betwean govarnment, research (abs, universities, and business,

8.  Cranting a Wardd-Ciane Bualnass Envitopmantfor Privata Sactar
inveastmant and Innovatian, '

Changes in Amarica’s tax, trade end regulatory policias #ra slso needed to
heip restore America’s Industrial and technological laadarship. |n a globai sconomy
in which capital and technology are increasingly mobile, we must maks sure that
the United States has the baat business anvironment for private secror investment,
Tax incentives can spur investmsnt in plant end squipment, R&D and new
businssaes. Trade policy can engure that (.5, firms have the aame access to
forsign markets that our competitors snjoy in the U.S. market. Antitrust reform
will snable U.S, firms to share risks and pool rasources. And an ovarhautl of
sumberacma defenss procurement regulations will strangthen both our ¢lvillen and
defsnge industrial besas.

Parmanont incentives for private sector investment:
Too many faderal incentivas mesnt to apur innovation 8re on-again-off-agsin
programas that industry views as unsilabie. As & rasult, they have not raailized

thalr dill Impect. 8Several parmansnt tax maasures shoyid bs put in place
Immedistely 1o stimulste commargiei activity, They include the foliowing:
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& Make the R&D tax credit permanant to provide incentives for U.S.
companies that invest in develaping naw technology.

# Place a permanent moratorium on Treasury Raguistion 1.881-8 1o
ancoursge U.S. companias o perfsem more R&D in the United States.

& Provide 8 t8rgeted Investmsnt tax credit 1o gncoursge Investmaent in the
naw agulpment that we need 10 compate in the giodbeal sconomy, snd ensure
that depreciation achedulies reflect the rapid rate of technological
cbsolescence of today’s high-tach aguipment.

® Halp small busirigssas and entraprensurs by offering 8 50% tax sxclusion
to those who take risks by making long-term investmants in new businesses.

An atfastive trade policy
The Bush-Queyls Administration has failed to stand up for V.S, workers and

firma. We nsed e President who will open forgign markats and respend forcefully
1o unfsir trade practices, 1 wiili

-

Enact a strongat, sharpar Supar 301 to ansure thet U. 8. companies
snjoy tha semae sccess to foreign markets that forsign companiss
gnjoy 10 our markes,

Succesafully compiste the Uruguay Round. This will halp U.8.

manufacturars and high-tech companias by raducing foreign teritfs,
putting an end to the rampant theft of U.S. intellgctual property, end
maintining strong discipiines against unfair srade practices,

Insist on resuits from cur trade agreements. Aithough the U.8. has
nagotisted many trsde sgreements, perticularly with Japan, results
heve been dlsappointing. | wili ensure thet ail trade sgreemants sre
fived up 10, Including agresments 1 sectors such ss
talecommunications, computors and semiconductors. Countriss that
tail to comply with trade agreements will 1ace sanctions,

Antitrust Raformy:

Ingreasingly, the sscalating cost of state-of-the-art manufecturing facilities
will raquire firms to share conts and pool risks. T9 permit this cooperation, the
Unitsd States should extend the Nationa! Cooperative Rasearch Act of 18984 to
gover joint production venturss.
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Clvil-military Integration:

Depertmant of Defenss proc remant regulations are 80 cumberaome that
thay have reauited in an unnscassary and wastsful sagregation of gur civilien and
defsnse industriel bases. Tha milltary gpecificetion for gugar cookies is 10 pages
long. Governmant procuremsnt is so different from private sector practices that
companias naw 26t up separate diviglona and manufacturing facilities (0 avold
digtorting the comymaercial part of thelr business. The U.S. must review and
sliminata barriers 10 the intggration of our defenae and civillen induatrial base,
Thess barriars Includa ¢ost and price accounting, unnacessary military
specifications, progurement regulations, inflexibility on technical date rights, and a
faliure 10 davsiop tachnologies in & dusi-uss context.

[ E XX XXX

Taken together, the six Initlatives discussed above comprise 8 technology
peolicy that will restors sconomic growth 8t homa, help U.8, firma succesd in world
markets, and heip Amearican workers earn 8 good standard of living in the
internatinnal sconomy,
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BUSH AND TECHENOLOGY: A FACT SHEET

BUSH DOES NOT INVEST.IN CIVILIAN R&D:

¢

L 4

¢

4

Since 1980, only 25% of new Federal R&D has been spent on civilian research, C;vilzan

R&nincwmébyanly 1% in real termy since 1980, while defense-relatad R&D grew
by 71%,

Civilian R&D represents only 1.9% of GNP in the U.5. ~ behind Germany's 2.8% and
Japan's 1.0%. [(Democratic Study Group, 2/23/92; House Budget Comminee, 2/92]

BUSH PROPOSED CUTTING SEMATECH IN RIS JANUARY BUDGET SUBMISSION:

Bush proposed cunting SEMATECH « a public/private consortum (0 boost U.S.

wgzimnducwr manufacturing tachnologies ~ by 0% (320 million), Defense MNews
2/34492] . '

BUSH HAS OPPOSED THE ADVANCED TECHNOLOGY PROGRAM (ATP):

Bush requestsd ro funds for ATP in his first budget and proposed freezing the ATP
budget in his next rwo budgets, ATP s the government-industry program o halp U S,

industry devslop mmﬁaawmmmmmmoww Elacteonis

lm] ! =

COMMERCE DEPARTMENT CONCLUDES U.5. LOSING GROUND ON HIGH TECH

The U.S. Deparument of Commerce issued 2 "tepory card” declaring that, in 17 areas of

emesging technology, the U.S. is loxing badly 1o Japan in & technologies, lodng in 6.

zmzainmz mdgnin.ln;inm {U.S. Dept. of Comm., Emecging Tachnologias: A
- Esonomic Cuperuzities, 1990]
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MEMORANDUM

To: Laura Tyson, Bob LaRussa

From; Tom Kalil

Re: FCCSET initiatives, NIST and ATP programs
Date: December 3, 1992

This memo describes the FCCSET process and three of the ongoing FCCSET initiatives.
Although the FCCSET process is in need of reform, 1t is a worthwhile effort o set priorities and
coordinate R&D., T believe we should recommend budget increases for these initiatives, and
build on the High Performance Computer and Communications Initiative, as proposed by Senator
Gore's Information Infrastructure 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:
o 10 percent increase per year for advanced materials, from a base of $1.8 billion;

» 20 percent ingrease per year for advanced manufacturing, from 4 base of §1.1
billion; and

» Eull funding for the Information Infrastructure and Technakngy Act - $1.1 billion
over five years.

FCCSET INITIATIVES

Description: OSTP Dirgctor Allan Bromley has attempted o revitalize the Federal Coordinating
Council for Science, Engineering, and Technology. In recent years, the FOCUSET, acting
through a sericg of ingr-agency commitiees, has attempled to improve the effectiveness of
federal R&D programs. The process has generally worked as follows:

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

2. A framework for the initiative is developed -- describing goals, objectives,
priorities, and program components.
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As part of the budget process, individual agencies submit requests to OMB for
increased funding in a given technology. In some cases, certaln agencies are
given the "lead” in a given technical area.

FCCSET 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 science education (FY 92), and advanced manufacturing (FY

94),

Benefits of FCCSET process:

i

Inter-agency 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.

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

Reformis necded in FCCSET process

While acknowledging that the FCCSET process has led to some improvements, critics
point to the followtng shortcomings:

i.

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

it has been too labor-intensive. Part of this has been OMPB’s fault - because
OMB has refused to make commitments on funding levels up front,

Industry complains that they do not have enough input into FCCSET decision-
making, The Federal Advisory Commitiee Act is a barrler -~ bul it is not
insurmouniable.  Ooe suggestion is for the government w hold workshops and
dissenyinate informal workshops before the budget process beging in earnest,

The FCCSET process has generally influeaced incremental spending in an area
as opposed 1o the base.

As an inter-agency committee —~ FCCSET has an inherently difficeit 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 OMB official suggested that: (1) National Program Officers be assigned
to OSTP to play a coordinating role; and (2) evaluation and independert
assessment is very important.

ADVANCED MANUFACTURING INITIATIVE

Deseription: In June 1992, the FCCSET approved the Advanced Manufacturing Inttiative as
a budget "cross-cut.” Manufactaring was chosen because of its importance to the economy, and
because "a dramatic shift in leading-edge manufacturing fechnologies and concepts is underway.”
The FCCSET concluded that increased international competition would result in highly adaptive
enterprises capable of producing a greater variety of products, fasier "time 1o market®, shorter
production life cycles, and increased efficiency in the integration of information, machinery,
materials and human resources,

The FCCSET has proposed thrusis in three areas:

® Intelligent Manufacturing Cells: Development of manufacturing cells capable
of major improvements in manufacturing cost, quality, throughput and flexibility -
using technologies suck as intelligent sensors and advanced conirol technigues.

- Integrated Tools for Product, Process and Enterprise Design: Software and
hardware tools for concurrent engineering, process madelling, 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 $1.1 billion for “advanced
manufacturing R&D" in its FY 93 budget. Ao industry association position paper on the
initiative concluded that (1) more than a [0-percent incremental funding increase is needed; and
{Z) "much of the current agency-driven manufacturing R&D s ot useful to industry.®

Industry recommendations: Indusiry groups are in the process of developing more concrele
recommendations, but initial recommendations include:

s 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 io facililale
intelligent equipment.

. Esablish a federal advisory committee 10 involve industry in the Advanced
Manufacturing Initiative, and emphasize funding modes such as direct grants,

ADVANCED MATERIALS AND PROCESSING 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, 2 ten percent increase from the FY 92 level.

The components of the program are (1) synthesis and processing; (2) theory, modeling
and simulaton; () matenals characierization; (4) education and human resources; and (35)
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 apencies
provided 79 percent of the funding: DOE (36 percent), DOD (27 percent), and NSF (16
percent).  Materials are being conducted in biomaterials, ceramics, compaosites, electronic
materials, magnetic materials, metals, optical/photonics, polymers, and superconducting
matenals,

The initiative describes “breakthrough opportunities” in: energy (more efficient
' photovoliaic cells, superconducting electric power lines), environment (CFC substitutes,
biodegradable plastics), information and communications (semiconductors), and infrastructure
(new steel alloys), ete.

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 "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 Performance Computing Systems:  Development of prototype systems,
with a goal of "teraop" systems by the mid-1980"s, Also addressing mass storage
and operating systems. {$178.4 million)

. Advanced Software Technology and Algorithms: Generic software technology,
new algorithms, and prototype applications sofiware. Oriented towards solving
"grand challenges,” (3346 miilion)

L National Research and Education Network: Ong goal of the NREN is to



"revolutionize the ability of U.S. regearchers to carry out collaborative R&D.”
In the shortderm, the focus is on upgrading the Intemnet. 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)

L Basic Resoorces and Homan 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 a2 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 Directions;

Senator Gore recently introduced the Information Infrastructure and Technology Act of
1992,  The bill is designed to ensure that high-performance computing and networking
technology is applied in K-12 education, libraries, health care, and manufactyring,

The bill calls for $1.15 billion in new investments over five vears, with $300 million for
digital libraries, $300 million for education, 3230 million for manufacturing, and $300 million
for health care:

FY93 FY%4 FY95 FY96 FY97
$50 $160 $230 $300 3370



Advanced Techaology Program

Description: The Advanced Technelogy Program {ATP) at the National Institute of Standards
and Technology (NIST) provides matching funds for technology development proposals from (1)
individual businesses; and (2} industry-led joint R&D ventures. The purpose of the program is
o "assist United States businesses to carry out resgarch and development on pre-competitive
generic technologies,” Criteria for selection include sclentific and technical merit, broad-based
benefits (o the 113, economy and technology base, technology 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
FYS0 to $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, ete.
To date, the ATP has committed $137 million, matched by $158 million from the private sector,

Proposed funding levels: The FY 1994 NIST Authorization bill would have authorized $1.4
biilion over 5 years:

FY 93 FY 94 FY 535 FY 96 FY 97
$68 $200 $300 $400 $500

NIST's private sector advisory conunitiee believes that the ATP program is capable of
expanding at 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 31 to $1.9 billion,

Benefits of substantially increasing funding of the AT

f. Priorities are set by industry, which addresses the "picking winners and losers”
argument,

2. The program funds a broad range of technologies, as opposed 1o the limited
number of technologies funded by mission-oriented agency R&D.

3. The requirement of matching funds {on average, ATP recipients 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 projects
funded are joint ventures, Many of them bring together manufacturers, suppliers,
end users, universities, and National Labs.



5. An ATP grant often help a company or consortia attract additional capital because
of the "halo” effect.

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

Examples of projects:

I.

The National Storage Industry Consortinm: The NSIC is a consortium of Hewlett-
Packard, IBM, Applied Magnetics, Digital Equipment, Maxoptix, Eastman Kodak, DEC,
Storage Technology, and a number of universities. It has been awarded 2 ATP grants
totalling $10.9 million -- matched by $15.4 million from industry participants. The
consortium has become a focal point of national efforts to develop ultra-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
mition,

Auto Body Comsortium: This consortium was formed 0 improve measurement
technology and process control for part fabrication and motor vehicle assembly systems -
~ 0 achieve improved fit and finish of the basic body paris and subassemblies.
Participants inclide General Motors, Chrysler, ASC Inc,, CDI-Modern Engineering,
Classic Design, Detroit Center Tool Inc., University of Michigan.

Rapid Response Manofacturing Joint Venture; led by the National Center for
Manufacturing Sciences, this joint venture is designed to shorien the time from product
design to production through computer-integrated manufacturing. The project uses the
production hines of consortium members as test-beds for evaluation of automated design
and production systems. Members include Ford, GM, Texas Instruments, United
Technologies, CAD Inc., and Oak Ridge National Labs,



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 miilion in FY93 --
to be appropriated between FY 93 and FY 97.

FY93 FY94 FY95 FY96 FY97 FY%98 FY99 2000
$13 $13 $190 $80 $80 $80 $80 34
Current expenditure schedule:

FY93 FY%4 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.

L 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.



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.



From:

Date:

MEMORANDUM
Bo Cutter
Torm Kalil
Technology Agenda

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
1ssues 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 commititee, we
need to make decisions on issues such as:

Name: {(E.g. Technology and Innovation, Technéle._'gy 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 {eg
Treasury on tax issues, Labor on technology and high-performance work
organizations, HHS on biotechnology, EPA on green technology.)

Level of representation: [ assume that this would initially be a
Deputies Commities 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 of the Clinton-Gore

technology policy, including definition of the roles and responsibilities
of key agencies.

Subcommitiee or working group structure:
Becretariat:
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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Invest in technology programs that empower small businesses:

*

Expand SBIR (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 "best practices” on worker participation.

Increasse 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 g 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.]

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.

Leverage existing federal investment in technology to maximize iis
contribution to industrial performance:

*

Double the NIST budget.

Set aside 10 to 20 percent of federal lab budgets for joint ventures
with industiry, 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 Bector
Investment and Innovaiion
* 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; Aveid unilateral
controls and controls on technology widely available in world
markets, streamline current decision-making process.



Why include technology in FY92 stimulus?

* Clinton ran as a "new Democrat” —~ arguing that both public and private
investment are necessary for America o remain competitive, A small
investment in technology programs would demonstrate a commitment to
mmvestment-led growth.

Technology is a top Clinton~Gore priority. During the Economic Conference
in Little Rock, President Clinton called his September 1992 position paper
an 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 Technology Pregram, we can announce competitions and possibly
gome awards in FY93. The 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 FY83 funding.

Questions

*

Does full funding of [STEA fully outlay by this summer -~ or is it more
important that there be "signs of activity” by the summer?



THE WHITE HOUSE
WASHINGTON

February 2, 1993

MEMORANDUM FOR VICE PRESIDENT AL GORE, SCIENCE ADVISER JOHN

GIBBONS

FROM:

SUBJECT:

1.

THOMAS KALIL TAK

CAMPAIGN COMMITMENTS ON TECHNOLOGY AND
MANUFACTURING

Based on the September 1992 campaign position papers on technology and
manufacturing, [ have summarized the major campaign commitments made on
these issues. | am sure there are others, but this should serve as a starting point.

Decision-making:

-

*

W

Lead role for the Vice President in technology policy

Increase private sector input by reforming Federal Advisory
Commitiee 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
technologes and industries

Work with Congress to reform budget process and stop earmarking

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 datiabases; involve companies, labs and
universities in R&D on Key technical issues; benchmark U.S.
programs against those of sther major industrial nations.

Other?
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Invest in technology programs that empower small businesses:

*

#*

Expand SBIR (This has been done).

Establish network of 170 manufacturing extension centers, with at
least 25 in regione hard-hit by defense cutbacks. Link to worker
training and dissemination of "best practices™ on worker participation.

Increase dramatically the percentage of fadﬁral R&D for critical
technologies:

*

Qver 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)

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.

Leverage existing federal investment in technology to maximize its
contribution to industrial performance:

*

Double the NIST budget

Set aside 10 to 20 percent of federal lab budgets for joint ventures
with industry, and increase authonity of lab directors {o sign and
implement CRADAs with industry

While maintaining America's leadership in basic research, encourage
university-industry cooperation o enhance U.5. competitiveness

Provide matching funds for industry-led R&D consortia



G
6. Create a World-Class Business Environnment for Private Bector
Investment and Innovation
* Investment incentives
- Permanent R&D tax credit
- Permanent moratorium on 861.8
- ’{‘érgezeé investment tax

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

Effective trade policy

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

* Antitrust reform

- Extend National Cooperative Research Act of 1884 to cover
Jjoint production ventures

Civil-military integration:

- Eliminate barriers to ¢ivil-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 1.8, embassies, matching
funds for trade associations to establish overseas offices

Streamline export controls
- Further hiberalize East-West export controls; Aveid unilateral

controls and controls on technology widely available in world
markets, streamline current decision-making process.

3
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For lmmediate Releass
April 19, 1393

For more information, contact:
Ralph Bresciz 202-456-621%

ZIX MAJOR R&D IRITIATIVE
INCLUDED I® PRESIOENTS FY' 84 BUDGET

President Clinton's £Y'94 budget includes funding for six major
rasaarch and development initiatives that will be implemented through
coosrdinated efforegs of a number of agsncles. Thase six initiastives
reflect the Administration’s commilmeni L& invest in America's futurs
Ly iavasting In science and technology.

Jack Gibbons, Assistant teo the Fresident for Belence and Technology,
says "These initiatives are essential to the President's economic
vrogram., They are an integral part of the President's overall
strategy te use science and technolagy o achieve natlonal goals. &
strong economy and high quality of life depend on inltiatives lLike
these.,”

Specificaliy, the President has proposed 51.4 biillion for Advanced
Manufacturing Technalogy: 51 billion for High Performance Computing
and Communications (HPCCY; $1.5 billion for Global Change Research)
over $2 billion for Advanced Materials and Processing; $4.3 bllilion
for Biotechnology Research; and $2.3 billion for Science, .
Mathematics, Engineering, and Technology Education. In addition, $%6
million is proposed for Information Infrastructure Technology and
Applications, a component of the HPCC Initiative. (See attached Table
for Department and agency budget reguests.)

The initiatives were dsvelopad through the Federal Cosrdinating
Council for Science, Enginesring, and Technology (FOCSET), chalred by
Gibbons, who is also Director of the Qffice of Sclence and Technology
Poiicy. "Thase FCUBET iniriatives demonstrate that government can
work cchesively to improve the efficiency in all our science and
technology investments,' Gibbonsg szavys.

The six FCCSBET initiatives are summarized in & repory supplementing
the Prasident®s FY 19%4 Budget entitled "FOCSET Initistives in the FY
1824 Budeei,” now available from the Dffice of Scignce and Technology
Policy.

Gibbons adds, "In the current, wery constrainsd budget olimate, the
suppoers £or the POUSET Indtiatives reflects the determination by the
Pregident and the Vice President to make rasearch and development
essentinl elements ¢f economic growth.”

the Advenced Manufacturing Teshnology {(AMT] Inmitiative will help
industyy harness technology o lmprove Che Hation's soonomic
strength., Iv will fozter the shify from rigid mass production 1o
lexiple maaufacturing that respondes guickly and cost-effectively Lo
rapidly changing market demands. A bop priority is cosrdinstion of
the public/private paritnership 1o produce a low-pollution vehicle
that can recapture world market share for the Anerican aubo industzy.

The agenciss partigipating in the HPCO Inlcisrive intend U0 parinsr
with ipdustry £o “pefwerk ths nation, Y ensuring that sach sector of
the agonmy has aooess Lo state~of-the-ard gomputing and
communications eguipment.  This Uype of ageesss will mesn that
students in Idahe ¢san participats in lab experimenis in New York,

hitpfwww pub. whitchouse. gov/uri-res/I2R Zurmepdizomacop.gov.us/ 1 993/4722/9 textd
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that the medical records pf agcideng vigrims are available in distant
States, that businesses can form regional alllances to develop and
market new products, and that scisntists modaling global changs have
ready discourse with their oolicagues azeund the globe.

The 1.8, Global Change Ressarch Program Initiative seeks to reduce
the untertainties about the rate and coaseguences of global changs by
probing current atmospheric conditions and the historigal record,

Tha informabion genersted by the basio resesroh program is anslyzed
Lo develop policy options for response styvategiss -~ mitigation and
adaptation -- thal provide gost-effsctive insurance agalnst
potentially severe effects of enviremmenial changse.

The Advanced Materials and Processing (AMP) Inltiasive will help
establish the United States as the leadesr in advanced materials and
processing. In FY *G4, AMP participants will direct rasources towsrd
proiects such as: dmproviog the function and lowerisg bthe cost of
sugarconducting meteriasls for use in power lines; developlng new
refrigerants to rveplace ozone-deplebting LFC's; and developing
matarials to enhance the suiltabiliity sngd durabilicy of bplomedical
implants, sach as artificial deolints and organs,

The Biotechnolcegy Initiative azims Lo susvtaln and sxtend UL,
leadership in hictechnoleogy resesxch, enhangs the guality of life for
all Americans, and spur the growth of the U.5. economy. Advances in
health-related bilotechnelogy can help contain spiralling health care
costs through new diagnostic, preventicn, and {reatment techniques.
Gene therapy offers hope for (reating oystic fibrosis, cancer, ALDS,
and other diseases. The Federal resesrch program spurs mueh of the
commercialization effort for biotechnoloygy.

In suppert of the President's efforts to improve mathematics and
sclence edugation, the Scienge, Mathematics, Engineering, and
Technology Education Initiative will help to snsure U.53. world
leadership in basig scienge, mathematics, engineering, and
technology, build a highly trained work foroe, and increass public
understanding of science. It will address elementary and secondary
system reform by fostering standards-based systemig

reform, sugport ourriculum revisiony, provide pre- and post-dectoral
student suppost, foster inmprovements in technical sducation, and
assizt technology trangfey, particularily by helping transfer military
expertise in educarion and training to the clivilian gector.

Sixteen Cabinet Departmenhs and independent agensies that dre members
ef PCCSET are participating in one ovr more of the FY 1594
Inpitiatives. BSeven FCCSET members ave perticipating in 81l six
Initiatives: Departments of Commerce, Defense, Energy, and Health
and Human Services. as well as the Hational Aeronautics and Spacs
Adminisgration, Environmental Protection Agency, and Rational Science
Foundation.

FOUSET playa & critical role in planning, budgeting, and ooordinating
government~wide R&D iniziatlives. It helps snsure sfficient use of
Fedgral R&D resourdes., In ¢loge cooperation with the Office of
Management and Budget, FUCSET syrives to aschieve consensus on how to
uge RLD programs o rgach national goals and to gulde the actions of
participaring agencies, :

kup:/fwww.pub.whitehouse, goviuri-res/iZR 2urm:pdi: foma.cop . gov.us/ 1993/4/22/0 text. |
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To: Bo Cutter y i
‘ ey e
From: Tom Kalil ~ } K 4 )
; T o
Re: Technology policy priorities for 1994 and beyond Z »}{C Fﬂfl
Date: July 23, 1994 Z
In my view, the Administration's technology policy has two goals:
L. Maximize the contribution that research, development.and-bechnology

can make to national poals such as increased productivity, job
creation, national security, sustainable development, more efficient
delivery of government services, expansion of fundamental knowledge,
and a more preductive education and training system; and

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

The progress that we make on technalogy 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

CEQOs were praising Clinton's commitment to & government~industry partnership.

Because many elements of our fechnelogy policy will take many years to bear

fruit, reporters and other analysts will use the atiitudes of industry leaders as

proxies for the success or failure of the Administration’s policy.

Below are a list of significant technology pelicy issues that 1 would like to
spend time on. (I will write a separate memo on the NII/GII agendal.

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

Because we were unable to get support for a permanent R&D tax credit, it
is due to expire in mid—-1895. This will be on the most important high~tech issues
in 1995, If there is a broader review of {ax expenditures, we should determine
which expenditures are actually creating incentives for investment in R&D, plant



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 CEOs of the top 18 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) aercvspace; and (3) other parts of
the electronies industry.

One-on-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. Rectoral initiatives; L

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

I will be involved in the National Electronics Manufacturing Initiative
(NEXMI), 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&I agenda in areas such as photfonics, packaging, R¥
technology, manufacturing information and management systems, etc., NEMT will
also be examining a wide range of policy options.

I will also continue to be involved in flat 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 substantie]l increase in nuclear weapons R&D, which would cut funding for a
number of the technology initiatives.



5. Participation in NSTC process:

The NSTC has 9 committees. 1 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 issues:

My involvement in international S&T issues has been himited to supporting
the technology access and technology cooperation discussions occurring under the
Framework. v e

B, SBIR:

Funds for the SBIR program are increasing from 1.25 to 2.5 percent 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 SBIR
resources to Presidential priorities.

Other potential projects

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 specific
policy questions,

i. Analytic capability:

How can we improve the ability of the U.S. Government o monitor industry
and sector trends, and benchmark U.S. performance against rest-of-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.



I also believe that there is a Iot of room for improvement in the way that we
collect, exploit and disseminate "open source” economic intelligence.

2. Procurement:

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

We have not 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 rnany high tech companies, curbing "frivolous” 10 (b}(5) suits is a top
public policy privrity. 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 meritless.

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.8. 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&I) funded by oligopolistic
profits at companies like IBM and AT&T is having a fundamental impact on the
U.S8. R&D enterprise.

The Council on Competitiveness is trying to collect some real data on this,
which may provide some foed 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, office director level, and program
manager level,

8. Communications:

There is still very little coverage of the Administration's initiatives in this
area. Fven 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,

© AT

g Evaluation:

Currently, NIST is doing the best job of attempting to evaluate their
programs. Other agency efforts are spotiier.



THE WHITE HOUSE
WASHMINGYON

September 13, 1995

MEMORANDUM FOR MEMBERS OF CONGRESS |

FROM: DR. LAURA DPANDREA TYSON
National Economic Adviser

DR. JACK GIBBONS
Science and Technology Adviser

SUBJECT: Investing in Science and Technology

For the past 30 years, Americans have demonstrated an unwavering, biparisan commitment o
U.S. leadership in science and technology.  From basic research 1o product development, public
and private investments in science and technology have generated new knowledge, spawned new
industries, created new jobs, ensured sustained economic and national security, and increased
iving standards for the American people. Research and technology by both government and
privaie 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, lve, and play. Indeed, since
World War I, 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 techniology by a third over the
next seven years. Moreover, as the AAAS also reports House Appropriations action to date
would slash funding 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-funding of science & technology threatens our nation’s
future. That is why we have inchuded for your information a collection of news articles that
reported on the AAAS report:

* "Sacrificing the Future o Balance the Budget," Sun Francisco Chronicle editorial,
September 1, 1995, '

. "Budget Cuts Seen iéy Science Group as Very Harmful for U.S. Research," article
by Malcolm W. Browne, 7he New York Times, August 29, 1993,

¢ "Z8 Nobelists Join to Save Institution,” article by Malcolm W, Brown, The Aew
York Times, September 12, 19935,

Reduction in tschnology 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.
Meanwhile, premier 118 high tech firms continue to reduce long-term R&D investments, instead
focusing on short-term product commercialization,



Some in the Congress believe that if the govermment cuts back on R&D, the private sector will
fill the gap. But independent analysis shows that over the past 30 vears a decrease in federally
funding of R&D on average has been followed by a decrease in industry support of R&D. And,
in a world of relentless foreign competition, American businesses cannot be expected to devote
sufficient resources to long-term, high-risk R&D whose benefits are difficult for any one firm to
capture. Instead, American business and the government must work together (o leverage their
resources and ensure adequate investment in the technologies that will fuel and sustain econemic
growth and job creation.

That is why President Clinton’s balanced-budget maintains investments in science and
technology, including industry-led “technology programs that are working to ensure America’s
technological leadership. It is these investments coupled with a balanced-budget that will help
to ensure future economic growth and prosperity for the American people. 'We hope that in the
current debate over how to balance the budget, vou will carefully consider the relationship of
public and private investiments in research and development 1o the nation’s future.

Attachments
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| HEADLINE: Sacrificing the Puture To Balance ‘the Budgst

POLY - ; ’

IN IT5 ideological antipachy te government and its single-minded purseit of
& balanced budget withix seven years. Congrmss is about Co sacxifirce many of the
prograns chat have helped to meke Americs the modt productive natien on BEaxth.
The clear and presest Aangeyr in next month's f£isal round of congressional hudget
delibarasions is that s=he nation will bs put on two contradictory trajestories:
a fapt- tyack roure to A balanced frzderal Budget and a slighcly alower tzack no
naticoal bankvuptey in the racinologicsl. scienvific and quality-of-life
maasires by which Bmerican wealth is best agsessed, -

Mowhere in the curwent goramble ovar nhe budget are those trends clearsy chnn
3 the appropriations te dnte an federal research and development -- Chae

ouilding blocks of tomorrow's national strength. One stunning pais of statistice
says 12 all: Whils appropriations fovr milftayy RLD at the Department of lefense
is scheduled to increase by 4.2 psrcanc o $ 35.8 hillien {ow $ 1.6 nillion mare
Than the Fentagon reguested}). funds foy nommilivaxy RLD are siated for the
steepest acrugs-the-board cuts since ¥orld War IT: a reduction of & full 33
pereant hy 2003, vhen the budgec precusably will ba balanced.

As Richard Nicholsen, hesad of the American Asseciation for the Advancement of
Science. whose members incliude most of the nakion‘sr scientists, zxid in an "
interview with The Chronicle: ''The reasen for balancing the budget is so that
wa don't screw ocur children and our childres's children. If, in the process of
doing that, we radooss the lavel of seduntifis raRearch, we may ha mzking their
tunuru mush worga than anything dene by debt, **

Recording to a da:ailed budger analysiz by ARAS, the nearly 6 porcen: eur in
overall noamilitary K& hecween this yéar snd next masks dsvastating reductioms
-= frot & third co virzual elimipacion -- for scorss of werthy programs in such .
diverse areas ax alternative snergies, gichal warming, species preservation,
building of new telescopes snd development af new matarials fox slecrronics. The

only msior RAD oatsgory to escape unseathed is health sciences, which will'
LRCKRiIvVe & modarate incxgaaQ.

Amnng significant prngrama going under the knifs i &# figeal 1936: NASA‘s
qlahal warming menitoring {(down 22 percent), mass transis (down 36 paxccnt}.
ey guality (3% pepgent). hazardous waste disposal (24 percent}. toxic

-ubstances (30 percesnt), auclesar nonproliferstion (2§ percant). new matsriasls
TASQAYCN {100 parcent). oo . .

President Clincon's p:omi:a’cé vets AT least sight of the 11 apprepriacions
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ils may result % & co-callsd budget train weack on Ogtober 3. We tnink “hat x
~tryly prefersble to latting Congress put the nation on a gertain course oo
sciencilic and technological baokrupccy in the next decade,
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overafl trend in Federat
scientists, :
Seieniific groups sre warried that the era of generpus
treatment {rom Congress suny be waning. “For many
years,” Dr. Teich said, "we had a pratective nmbrefis of

EDERAL financing of noumilitary sclentific re-
search in tbe tnited States wili deciine by one-
. third within seven years, the Americes Associa-
< W gen {or the Advatieement of Sclence-says i a-
report 16 be releasad today. It warns that “the Jang-ter -
effects of dismaniling & ooberent scientific enterprise
fxnald be very harmifyl”
© The study projects financing trends tirough the year
2002, based on the budget rescletion passed by Congress
on June 29 and on subsequent teniens by the House and
Sénatz in grafting sppropriations bills for the fisca) year
1996 Dwep projecied reductions In the support of tesearch
andt develtpment, in some cases [00 percent, represent
“1he most signilicant acrtssShe-board funding Cuts o the
research-and-dovelopment enterprise in the posv-Workd
War I] era,” the authors of the report wrote,
2 The A.AAS8., o professional sociely with mofe then
140,006 Brdividual members, is the nrgest scientfic feder-
atian in the warlkd snd tracks the Hsancing of American
scienge every year, Dr. Albert H, Teigh, who directs the
gEmaCiation’s division of science and policy programs,
suid o an interview that “what we're trying to do is call
peopiets attention 1o the mplications of present trends.*
. The zurrent drive in Congress lowand deticlt reduc-
tian and & balanced badget by 2002 IS strenpgly supported
by new members of Congress whase clection platforms
cailed for sweeping cutbacks in Government spending.
The budger cuts will affect solente unevenly. Money
appropriates for the National Scieace Foundaticn may
Oteline suly 2 few peroent jn 1856, and the Natignsgi
Institutes of Headth may actoally get 20 increase of wmore
than 6 percent. Bui some major programs of NASA the
United States Genlopicn! Survey and e Nationsl Insti-
wte of Standards and Technology {ace extisction, and the
support af science alarms many

- membars of Conpgress who wnder
004 seience, were sympathetic
ward il and were asseciated with i,
Pux now we Have an awlo] lot of sew
people in Conpress who dan't have
ary connection with sciencs. 1U's up
to The scientific communily W IFY 10
reach them.”

" Many scientists and research nd-
punisirators acknowledge that Fedr
eral beltaightening has made £uis in
research support inpvitable, But tiey
batisve that Congress has been mov-
“ing 100 hastily afst without adequate
.consuitation with £xperts,

— — &he News Hlork Bimes
‘Budget Cuts Seen
By Science Group
' As Very Harmful

ForU.S.Research

By MALCOLM W, BROWNE

L7 AR important [actor in the tend,
Besides the need to out Federal
‘spending across the board, has been
Ahe conciusion of the cold war, which,
Dr. Teich said, Aad “provided & geo-

“‘When the cold war

vas under way,

[ - M !
gscwzzce had friends
iin Government.

. ——

- zmuw shuation in which political.

Imititery power waS surangly Assoct-
Lo %ated with-a pation's sedertific. and

prowess.” With & de-

x:mwm
weHoe i the perceived peed to maln.

uain that prowess, he said, sclence

" has lnsg potitical support.

1 Amongthe fields in which the 8550
‘clation expects the sharpest e
ftions are research on pavironmental
Sasues, fusion-snergy development,
istmospheric and peological prod-

. siems, unmanred spsce Programs.
iand research sssistanse to tndustry,

‘{For 1396, research funds for Federal
tagencies, other than the Delense De.
rpariment, have been reduced in Con.
lgressional appropriations bifls by
smoTe than 5 percent. The Naiimnal
Ynstitotes of Health was the only
‘miajor Fadersl sgency granied 3
"budget increase. of £.2 percent, but it
swas included In & bill that President
CHnton might velto for ather reasons.
! Some Federal depanments and
dhe researcl they Support may not
Isurvive the next few years. The Com-
'merce Depariment hag been made a
starget for eltmination by many Ton-
iEressmen, issding to untertzinly
iabout the future of two of it5 major
Jesearch * agenvies, the Nationsl
‘Oeeanic and Aimospheric Adminis
Arstion and the National lostitme of
-Standards and Techniogy.

| NOAA investigates thanges In
globat citmare, like the possible
gTeerhouse warming of the planet
‘caused by gaseous emissions of hos
‘man industry and the so-calied n2one
‘hole, o thinning of the atmosphare'y

protective cuape fayer believed to -

frave been caused bry the release of

chlarofluorocarhan eompounds”

MOAM laces a probable reductien in

1956 of 141 percent in money for s

operations, research and facilities,

e stience assnciation says.

. Al the National Institute of Stand.
sards and Technology (formeriy the
Nationas Bureau of Standards}, Lan-
F gress has aiready eliminatest the Ad-
lvanced Techaolopy Program, z
*$466.5 million daderiaking to Rssist
-private industry in the development
1 of technnlogy. " .
£t 4 vecent speech, Dr. Aratl Prab.
| haker, the institute’s givevtor, said

f;‘d

¢faq qu "

mvr—

*that I the corrent Congress ha:

way, it will tern the clock bacs
years and put technalogical lnm
tion on the shelt” ’
Republivan leaders in Congr
however, have argued that Fed
subsidies for research cotucie
benefis private industry are uang.

- gary, ARG thar tedustry should

for its own ressarch,

The bigpest expected dollar rec
tion In 1996 Federsl swoport for
ence 1B the $7185 million that
House has voted o pare 0
NASA's 39.5 hitlion budget, A nu

+ share of that recuction would o

&

frosn Mission o Planer Sarg
systeso for using satellites ¢t e
changes in e oarth's ecosysten

Another ressarch camuphty of

1996, budget will be fbe Interior

"6 Buress of Mines,

. PATLment $; SUIvAL - W

mony at ol The dureau, which
year i5 spending §193 million, st
mine safety and supervises the |
um-consarvation pProgyam U
which somie of this irreplaceabie
separated fnom the nature} gas ¥
which it i mbieed, Is stoved in uni
ground coverse 7, S

* Faced with so-called reseissk
ar cots i mapey previously ap}
priated by Congress 1oy the pres

‘year, as well g5 the Jarther

expected for 1995, many Féderal
seareh groups have begun dlsm
ing scisntists and other empiove

For example, the United 3z

Y Geolopicsl Survey, founded in 187

part of the Inierior Depariment,
been forced t5 truncate cne ol
three main - prograws, ts geot
program, which wias created to
plore and map the pation's geol:
£al TEsources,

=9 have reached the poiat,” &
Donoean B Kelly, spokesman lor
agency. “at which there s sa lon
endugh money after fixed expur
are paid te suppart lield rescarc
geology. We therefore have o m
deep culs. Nationwide, about 500«
ployees of the program will be &
rated by mig-Ociober, and anot
300 will be downgraded or tr
ferved 10 other jobs it's really h

- doing this, when you know the nat

and faces of the-peopie jeaving
pespie who were highly trained u

Anticipating cuts,

some Federal
agencies are already
dismissing workers.

speciad jobs an behall of the nat
and who are now being cast off”

Mr. Kelly szid bie hoped the geo’
jcal Survey't internaiional ea
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quake network woul! be preserved,
The network links seismographic in.
struments operated by about 120
countries with the survey's neiwork,
giving participating nations timely

information about all earthquakes -

and greatly broadening the data base
on which szismological research de-
pends.

High-energy physics research sule
fered p devastating blow Jagt year
when Congress, charging misman.
sgement, cut off lunds for the $i¢
biliton  superconducting  supercol-

tider, s proten accelerator that would .

heve matde the United Simies the
worlid's leader in the field wntil weil
into the next centery. Leadership s
ROw expested to pass 1o Eurape afwr
e wrn of the century, 85 & congor-
Uam of nations compietes the Large
Hadvon Collider near Geneva, Many
Amsericen physicists hope o fing
WOTK there.

Ancther branch of physics, which
hoids sut the hope of deveiaping hy.
drugen fusion as a Theap, ranpoiing
Ing, renewadle source of enerpy, is

-expected (o suffer » serigus redug.
tion of Hnancing in 1596, House action
calls for a reduction vf 354 poreant in

mm Ammm:« mmwmdm

the budget for rmagnetic conlinement
fagion, whose mais beneficiary in the
sxpovimental Tokamak reacior at
e Princelon Plasma Physies Lab-
oratory in New Jersey.

Dr, Ranald C. Davidson, director
of the inboratory. sakl in an ter-
view that i coky $228 million of the
reguested $366 million budget tor the
laburatory was granted, a5 Congres-
sional appropriations commitiees
have done, it would be impossible o
bulld a new-generation experimental
reactor; the Tokamak Physt::s Ex-
perimnent.

Another major fusion experiment,
in which microscopic pellets {illed
with hydrogens lsolopes are bom-
barded by intense lasers, Is in
propress st the Lawrence Livermore
Mationa! Laboratory in Calilornia,
which is operated by the University
of CaBlornia for the Depariment of
Energy. Sot this, (oo, Iaces an uncer-
mirz future.

Many of Livermare's projests, in-
chiding the developmert of tuclear

. weapous, are divected and pald for

by the Defense Department, whith
provides the aboratory with 2 tradi-
tionally reliable Hmanstng pipeline.
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Defense Desmmem researeh

incluadad in the gverall m&amiscgg
that Congress hag been making, g
the House Appropriatiens Commit.

Z{:IIZ 199, bringing i faam*ing w4357
OHficials of the A AA%, said the
assaciation’s glodmy pew report wag
ot 8 prediction, merety & projection.
“Between now and 2007 5 ot of.
‘!‘hings cauld kappen ** Dr, Teick smid,
We could get auasther President ang
a different Corgress, or we ooukd
have & war, or & recession, Laots ot
Hes ciontst e, B what wor
S the
resalution enacted in ngffg ‘r;?:hw:;a:
broad staternent pf where Congress
Wanis us 1 be In W03 H's not a
vision that bodes wel! for me health
of American scienee »
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25 Nobelists ]om to Save Institute

By MALCOLM W, BROWNE

_ YTH the National insy-
tire af Standards and
Technology facing poge
sible extinctinn at the

hands of a budget-cutting Congress,
43 American winners of the Nabel
Priza in Physics and the pragidents
af 18 scientific societies joined yes.
terday in an ith htm‘ gﬁea 1 Save
2he institute, .

Represematives of the gwup said
they kaew of ro instonce i1 which @
many prominent Americas physi-
21818 had shown such unity.

The National Ingtitate of Stand-
ards and Techmology, or NIST, is a
research subsidiary of the Depart-
ment of Commeree, which would be
dismantled onader hilis pending In
both the House and Senate. Congress
is expected to take final action on
those bills in the next few weeks.
Both versions wouid seli off the insti-
ine’s izhoratsries 10 some private
enterprige, i one o0uid be found
within 12 months; otherwise, its
property would be said for whatever
price it might command,

Presidenz Clnwsn may vers any
bifl that completety closes the De.
partment of Commerte, but under
ancthar bili, the 1988 appropristion
for scientéfic and technicy research
al the institute would be rediced by
about 348 million frum the Adminis-
iration’s request 1o $I63 million. A
reduction this farge would drastical-
ly hamsiring research programs,
supporters of the institete say.

The Hasuse Commerce appropria.
tions Giif would specifically eliminse
the advaseed Technslogy Program,
a major operation of the nstitute
that was supported by the President
gt denounced by many House Re-
publicans as “corporate wellare.”
Beyond that, the institue s impliciz.
Iy threatened by the potential demise
of the Department of Commerce,

The institute, which uniit 1989 was
cailed the National Bureda of Stand.
ards, operates Jaboratories near
Galthersburg, Md, as wel as time.
keeping  laboratories . at Boulder,
{Colo. Since the ageney was founded
in 1901, it has not enly refined the
units of measurement &5 which s
entific research i based, but has
made many impartiuit dscoveries.

Al & Washington news tonference
sponsored veswerday by the Ameri
can Physteal Society, Dr. Norman F,
Ramsey, winner of a Nobel Prize in
i Physics in 1389, presented an open
Hetter signed by himsal! and 24 other

of the standards institute.

“AS recipients of the Nobel Frize
in Physics,” they said, “we are writ-
ing o emphiagize the essential role o
the nation of the NIST ladoratories
and urge. that Federsl funding of
these faciiities be maintained in the
provess of dewnsizing or reorganiz-
ing the Department of Commeree.”

The jetier cadled the institute's
congributions in measuring Hme,
powet and materiais, &3 well a8 its
measuring expertise in heaith and
medicine, vital ta the nation. “R.5
untitnkable that o modern nation
could expect to remaln competitive
without these services," # said, The
physitists urged Congress 10 “make
avery possibie effort 1o pres&we this

. pationai treasure.”

The presidenis and directors of
American scientific socleties repre.
senting more then one million ex-
perts in engineering and the mahe

Budget cutters see fat
where scientists see 5
national treasure.

matical, physical and sedical sci-
ences submitied an cpen letter of
their own. Among the signers were
Richard D'Engtachio, president of
the American Dental Association;
Dr, Richard Hermsas, chairman of
the Joint Policy Baard for Mathe
inatics, Dr. Cathleen 5. Morawstz,
president of the American Mathe.
matical Seciety; Or. Kumar Paigl
president of tw American Physical
Society, and Geri Marulio, executive
dgirector of the Amigrican Nurses As-
so¢iation.

“We recognize that' yaur effort w
balance the hudget is forcing 1ugh
choices regarding the Depariment of
Comstnerce,” the letter said, “How.
ever, the ishoratpries operzisd by
NIST and funded by the Department
of Commerce mre A vita] scientific
ressmree for the nation and should be

- preservind in the proceys of downsiz.

Ing the Federal Governmpat.”

While the keeping of standards of
measurement oncs involved the stor-
age of platinum bars marked with
seratchies deltning uaits of length,
mepsurement today must be agtu-
rate ¢ven at subawimic distances,
and impmvemeu:s in scouracy are
sonstantly sough

mdmiopmet u!tn»accnmta

standards, for example, was vital &
redetining the length of the meter as
the distence that Hght travels in 4
vacim during one 299,792, 458th of »
second, Arcans though such meas.
urgments may seem, they are the
toases of maity practical applica.
tons, including the satellites sup
porting the aew Gighal Posilibning
System {G.P.5.), by which anyone on
earth with & receiver costing 8 few
hundred deflars cas navigate with
URCARNY SECUTBCY. | ¢ oLhodhein

Jm:improve the accuracy ofiitw -
atomic clocks atill further reqguired
chilling components to within a few
trillionths of & degree sbove absaiute
2ern, and reaching such low. teme
peratures in itself hos proguced sig.
nificany discoveries, Last July, Dr.
Eric A. Cornell of the ingtitute, A
foint progect with Dr. Cari £ Wie-
man of the Usiversity of Colorada,
expivited uitra-fow tefaperatures o
greate a gew atornic state called #
Bose-Einsteln condensate. This con
densate is likely to help answer some
profound scientific questions, and the
standards institore playesd a cmc:iaz
rale in discovering L.

The pstitute has pioncersd tecm
piques for making solid-state eigc.
tranics, secere camputer Lodes, firg.
proofing and new materials, and it
midintaing vast stores of gpecial-pur-
pose standards used by American
scientists angd technical spesiaiists
0T COMDATISON PUIPOSES.

“RIST 15 8 resource the nation
ca'y afford to lese,” Dr, Ramsey
said,

Dy, 3. Robers Schrieffer, a winner
#f the Nobel Prize in Physics, said:
‘Some Cangressuien have suggested
thas, the Commerce Deparyment ang
WIST tould be broken up #nd par-
celed pus among ether agencies, But
we have already seen how this king
of division hBas reduced basic re.
search at AT&T Bell Laberatories .
and other  industrial lsboratries
that have broken up their research
arms,”,

Nobel taureates who inined i the
ples, besides Dr. Ramsey and Dr.
Sehrieffer, were Philip W, Anderson,
Hans A, Bathe, Nicolnas Biember-
gen, James W, Cronin, Hans Deh-
mielt, Jorame [ Friedman, Val L.
Fach, Sheldon Les Glashow, lvar
Giasver, Russell A. Hulse, Henry W,
Wendall, Leon M. Lederman, Amo A,
Panzias, BEdward ¥, Purcell, Burton
Richter, Arthur W, Schawiow, , Clif-
ford <. Shull, Josesh H. Tayior,
Charles $1. Townes, Steven Weln.
berg, Kenneth G, Wilson, Robery Ro

--------- LRt B SN
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THE WHITE HOUSE
WA BMINGTOMN
November 8, 138958

The Honoyable Laura D'Andrea Tyson
The Honorable John Gibbons

The White House

Washington, D.C. 20500

Daar Laura and Jack:

The White Paper we are releaging today makes clear how

investmenta in techrnology drive economic growth, generate new

knowledge, create new jobsg, bulld new industries, ensure sustained
econonice and naticnal -security, and improve our guality of life.

‘Indeed, over the past 50 yeaxs, innovation has been responsible

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 econonic strategy.
Thyough deficit reduction, extension ©f the REE tax credit,
liberalization of export controls, invaestments in educational
technologies, increased support for basic research, continued
cosmitmens to missien research and development {(R&D), and expansion
of industry-led technology partnsrships, this Administyation has
enhanced our nation’sg economic and gecurity intevests.

‘Cur country is now on the move. Our economic strategy is
working, and our econowmy 1s the strongest in the world. We are
geeing continued gtrong economic growth with very low inflation.
The budget deficit has been out a&ariy in half since I became
President and dropped three years in a row for the first time since
the Truman Administraticn. The American people should be proud of
their accomplishment. .

Now is the time to f£inish the job and balance the budget.
But we need to do 80 in a way that reflects ocur cove nationai
values and lays a foundation for strong private sector growth.
That is why my balanced- buéget 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-defenge
research and development, including both pasic and applied
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regsaych, by a third over the next seven years {as caloculated hy
the American Association for the Advancement of Sclence) and to
gut or eliminate critical technolegy programs that are enhancing
America’s abiliity to compete and win in the global marketplace.

These actions run counter to the purpose of balancing
the budger: ensuring the foundation of ecoenomic growth and
progperity. A pro-growth, balanced budget should never sacrifice
U.8. leadership in science and technology. It is a foolish choice
that does not have to be made but that, if made, would have adverse
congequences for years to come.

For more than 200 years, partnerships among the public
and private sectors have kept this nation ar the forefront of
technological and industrial success. The results -~ lagers,
personal computexs, the Internet, wmicrowave ovens, -software,
modems, jet aircraft, and gatellites, just te name a few ~-
play an important part in our daily lives and our economy.

in the global sconomy, innovation means jobs, economic growth,
and increased living standards. It means opportunity ~- and the
opportunity for families Lo prosper. That is why I will fight to
promote innovation and why my plan both balances the budget and
secures our future. This ig the common ground on. which American
economic progregs and quality of life depend.

Sincerely,.
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Technology and Economic Growth:
Producing Real Resulls for the American People

The White House
November 8, 1995
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TECHNOLOGY CREATES 1088

Congressional Republicans sre proposing unprecedented cuts in oritical research that the sation
needs for future economic growth and job creation, better heatth, environment, and nalional
security, These cuts would mean-dost jobs, lower wages, and a poorer quality of life for all
Armsericans,

Since World War Il, America has demonstrated an unwavering, bipartisan commitment to U.S,
leadership in technology. This commitment has-paid rich dividends to the American people,
from the development of computing technologies, like the Intemet and personal coraputers, that
are changing the way we work, learn, and play; to satellites that are helping us communicate and -
stay informed; 1o the discovery of DNA and mncvazzvc technologies, like MR, that are helping
us live loager, healthier ives,
. Over the past 50 vears, innovation has heen responsible for as much as half of the nation's
.. economic growth, Economic growth means more jobs and improved living standards..

+ Americans hold millions of jobs 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 {356 000 jobs), Software (4§{} 800
jobs}, &cws;}aw (895 0040 jobs), Semiconductors (3 17,000 jobs).

. In 1992, average pay for workers in these and other high- tcohmieg}r industries was 60

perncm higher than the average for all American wcrkcrs

The Republicans buégci resolution would, 2y estumated by the Amencan Assocnatlon for the
- Advancement of Science, cut by 30-percent in real doliars the federal investment in non-defense

R&D.

» Under the guise of balancing the budget, Congressional Republicans would gut or
" climinate public-private parinerships like the Department of Commerce’s Advanced
'?cz:imology Pragram, the Department of Energy's energy cfficiency and renewable
energy R&D programs, and EPA's Environmental Technologies Initiative.

. These cuts could not come at & worse time: Japan will surpass the United States in total
overament dollars spent on non-defense R&D by 1997, if the Congressional budget cuts

pracesd us noted above Zi?id the Japaness governiment implements its pian (o double R&D
lzy 2000.

Invesunents in technology create high-paying American jobs. To gat or climinate these
invesiments is (antamount to unilateral disarmament in the hattle for global eeanomic

‘competitiveness. The fongstanding R&L partnership between the gévernment, industry, and

academia rust not be dismantled: America's budget must be balanced in a way that protecis and

. entances our fiture. That is why the President and Congressional Democrats will fight o

preserve mvestments in echnology and Amenica’s technelogical futyre,
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Technology and Economic Growth:
Producing Real Resulis for the American People

"Investing in techinology is investing in America’s Jufurer a growing goonemy with more
high-skill, kigh-wage jobs for Americar workers, a cleaner suvironmuent wihere enargy
efficiency increases profits and reduces poliution; a stronger, more compelitive private
xector able (o mainiain U8, lcadership in critical world markets; an education system
where every studeat is challenged, and an hnspired scientific and technological rescarch
community focused on ensuring nof just our national security, but our very quality of life.”

President Bill Clinton and Vice President Al Gore
Technology for Amernica'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 in America. Advances in technology bave created 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 8 century ago, Superior
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 arsas like information,
biotechnology, and advanced mazez‘iais '

Because these investments have paid such rich dividends to the nation, sustaining .S,
leadership in science and technology is a cornerstone of President Clinton's economic and
national secunity strategy.  Put simply, investments in science and technology produce real
results for the American people.  As much as half the nation's sconomic growth since World
War I can be traced directly to advances in science and technology.,

“Today, howaver, Amenica'’s technological leadership - and its long history of -
bipartisan support for science and technology -- is under assault, Congressional Republicans
propose 1o cut federal civilian research and development by one-third over the next seven
years -~ regearch cuts unmautched in the history of America,  These cuts are not necessary to
balance the budget, and will in fact undermine the economic prosperity that a balanced budget
15 designed to ensure.

The Clinton Admingstration has vigorously sepported a diverse poctfolio of wvestments
in science and techaology in pursutt of many nattonaf objectives -~ dafense, environmental
protection, health, and education among them. This issues paper {ocuses on one of several
areas that would be disproportionately affected by planned Congressional culs: long-term
R&D invastments in the development and application of now technologics that are enhancing -
America’s shility to compete and win in the global marketplace,



INVESTMENT IN TECHNOLOGY PAYS OFF

lovestments in reseacch and development are amohg the highest-payback mvesiments a
Nation can make, A recent report by the Council of Economic Advisers notes, for exanple,
that over the past 50 years techealogical innovation has been responsibie half or more of the
pation's growth ia productivity.'

We see the {ruits of this mnovation every day. Many of the products and services we
have come to depend on for our way of hfe in Amerien -- lasers; computers, magnetic
resonance imaging (MRI}, teflon and other advanced materials and composites,
communications satellites, ot aircraft, microwave ovens, solar-electric cells, modems,
semiconductors, storm windows, human insulin, and others — are the product of federal
sciense and technology investments made over the past SO years,

These innovations also mean jobs and economic prosperity for America. It is no
accident that our counfry's most pwéacﬁva and competitive industries are those that bcneﬁted
from sustsined federai investments in R&D

Computers and Communications: Defense-related R&D to pravide for
sommunications in the event of war led to what has become today's Intemet, the backbone of
s global electronic communication system. Federal investmeats in computing research have
driven the gvolution of a $550 billion domestic telecommunications and information
technology industry, which supporis more than 3.6 million American jobs, In just the past 10
years, American employment in the computer and software industries has almost tripled..

Semiconductors: The .S, semiconductor industry developed ss a direct sesult of
foderal 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
logs of $2 billion in earnings and 27,000 American jobs between (980 and 1986, Today,
American semiconductor manufacturers are back on top supplying 46 percent of the world's
market for microchips while the Japanese sunply 41 percent. Industey experts credit much of
this resurgence to Sematech, & joint industry-government research consortium,

Riotechnology: Federally funded discoveries in biclogy, food science, agriculture,
genstics, and drugs upon which the private sector has been able to build and expand a worid-
class mdustry today support $7 billion in annual sales and mors than 100,000 American jobs,

"“Supporting Research and Developmént w Promeote Economic Geowth: The Federal
Oravernments Rale," The Councit of Econosuc Advisers, Qctobaer 1995, '
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Acrespace: The federal government traditionally has funded the lion's share of
acrogpase R&D, and thus support has made 1.8, aerospace companizs the world's most
sdvanced.  Aecospace leads all other industry sectors in pet exports,  In 1994, the UL §,
acrospace Judustry shipped nearly $40 biliion worth of commaersial aircealt and employed
more than, 00,000 people, ‘

Envirenmantal Technologies: The federal govemment provides nearly 32 billion a
year in support of R&D celated to environmental technologies. Almost unheard of 10 years
. age, more than 30,000 sovironmental technology and services businesses today employ 1
million Americans in high-growth, high-wage jobs. The environmentz! technology iadustry
has annual sales spproaching $134 billion in the United States alone, a nambcr that is ‘
expected to grow szgmf'canziy by tha year 2000. . ’

Erergy Efficiency: Today, energy sfficiency is a $2-billion mdustry led by
entreprencurial private-sector firms and utilities, but many of the products sold rnd installed
by this industry are the product of partnerships between the federal government and private
industry, These parmership efforts produced energy-saving light bulbs and other lighting
praducts, which alone generate $200 mithion in gnnual sales and have saved Amencan
consumers $400 million in energy costs. Mew designs and materials for windows have saved
consumers another $754 million in energy costs. These savings siso dacrease us.
dependence on foreign oil.

These are not ise[ateci examples: U.S. industrial strength in medical devices,
agriculture, manufacturing, transportation, and other industrtes can be traced directly to
sustained federal support for R&D. From satellites, to software, to superconductivity, the
govemment has supported -~ and must continue to support - exploratory research,
experimentation snd innovation that would be impossible for tndividual companies or even
whole industries to afford.

These parmerships in pursuit of innovation enable the private sector to generate new
knowledge and adopt novel technologies that ultimately lead to commercial success, increased
jobs, and healthiér and more productive lives for all Amenicans,



’i‘ecaimoiogy: Chaagiog the Wéy We Live

The results of public and private {nvestments in science and technology are deeply
embedded in our datly lives and cur economy. Here ace just a few examples:

Lasers; Discovered not quite 40 years ago and refined through government,
industry, and eniversity research, today the laser is one of the most powerful, versatile,
and pervasive technologies in our Hives. Each day lusers are used by millions of
Americans for high quality reproduction of music recorded on corapact discs and for fast,
efficient checkout in grocery and retail stores. Laser systems carry simultansously up to
1.5 million transatiantic phons conversations, Lasers are also used for guidance and
navigation, to print documents, for precision measurements, for mantfscturing, and
throughout industry to perform intricate tasks quickly and accurately,  Lasers have
become a powerful tool for eye surgery; especially for the one percent of Ameancans who
are diabetic and for whom laser surgery has decreased blindness by 60 percent,

Caomputers: 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 ag entertainment, education, communications, medicine, government,
and finance rely on computers to provide tha goods and services that enhance our lives.
These industries use computers for applications from Automated Teller Machines, to
airline reservations, to the design and operation of airplanes and automeobiles, to medical |

- diagnostic equipment, just to name 2 few,

Magnetic Resonance Imaging (MRI): The development of this important
medical tool depended on basic research and technological applications. . Nuclear
physicists and chemists worked out the fundarhental technique of using radic beams and
magnetic ficlds to analyze the chemical structure of bielogical and other materials, The
technique 1nitially was 0o slow for medical use, but modern electronics and
superconduciing magnets developed with federal support helped craft the scanners in use
today. MRI is a remarkable diagnostic tool that allows us 10 se¢ into the brain, diapgnose
digeases, and test drugs for control of the immune system without resorting to surgery or
other invasive medical procedures. )




A FEDERAL ROLE IN ADYANCING TECHNGLOGY

Private businesses are the principal acters in converting technology to profits and jobs,
and support much of the research nesded o develop new produacts, processes and .
technologies. But government has an indispensable sole to play in advancing new techaology
devefopment - by ensuring a strong base of fundamental science, by providing a business
environment that encourages innovation and investment, and in investing in résearch that is
eritical to the eoonomy and social neads of the nation, but that cannst attract adequate private

support.

Investments (n R&D have high-rates of retum, but as much as half e retum on an

. individual firm's R&D investment goss to other companies and competitors - not 1o the -
invvesting company. This "spitlover” affect means that prvate industry cannot and will not
commit the level of resources to R&D that is best for society,  As a consequence, goverament
support for R&D has been a critical element of faderal policy for more than 200 years, and it
has kept our nation at the forefront of technological and industrial success.

Joint public and peivate cooperation in research and development dates back to the
birth of the Republic. Itled to the invention of the American system of manufasturing —
interchangeable parts and the machine tools to make them — by the government's Connecticut
River and Harper's Ferry armories and civilian inventors like Eli Whitney, Half a century
later, in 1863, (t was a public-private partnership that guided the federal ectablishment of
fand-grant universities to improve the practice of agriculturs and engineering, and supported
further investments after the tum of the century in agricultural extension services and
cooperative research, These government investments have made it possible for American
farmers to incredse productivity a dozen times over, feeding the United States -- and much of
the rest of the world «— well and profitably. )

As we move into 2 new nformation-age economy, the federal rols in advancing

" technology: will be incressingly critical. The accelerating pace of technological advance,
shorter product cycles, and rapid worldwade diffusion of technologies mean that many
companies are finding it harder to invest in long-term R&D than in the past. Morsover,
many in industry are undertaking a critical review of their R&D programs and are scaling
back R&D growth {chart 1, below). Since 1992, even premisr companiss like AT&T,
General Elactric, IBM, Kodak, Texaco, and Xerox -- world renowmed for their investment in
long-term. R&D -- have dramatically reduced their R&D spending.

i
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CHART 1

Real Annual Growth in R&D Performed by
i} g, Industey 1980-19935
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Supporters of a reduced federal role tn supporting R&D maintain that if the
government cuts back on R&D support, the private sector will fill the resulting pap. Recent
independent empirical enalysis, however, shows that over the past 30 years a decrease in
federal funding for R&D has been followed on everage by a decrease in industry support for
R&D. The author mncludcs

“. .. there is little in the recent historical record to sugpest that industry wiil pick up
the stack if government cuts back on R&D spending. Only a radical changs in the
beliefs and behaviers of industry would yield that result. In view of the \
contemporary sharp reductions in R&D funding by maay leading American
carporations, such an outcome seems uniikely ™

That is why American businesses and the governmeant must work togethcr to leverage
thetr resources and ensure aéequam investment in the techaologies that wall fuel and sustsin
sconomic growth and job creation. The Admunistration s committed 1o thesa programs,

? *Private Funds Are Unbkely to Replace Cuts in Public Fuads for R&ID in the U S "
C[‘kflSiQ{}l‘m‘ i, Pmﬁ,smr of PubEzc Poticy and Techaology at Gearge ‘\«1'5,.03 i}zzwcfs:ly
Tune 19, 19535,
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Fey Federal partnership progoams in technology (aclude;

The Technology Reinvestment Project 15 designed to ingrease Department of
Dofense access to affordable, leading-edge technology by leveraging commarcial
know-how, investments and markets for military use, For example, the (lobal
Positioning System that guided American troeps during Desert Storm wok advantage
of commercinl advances 1n GPS technology.

The Advanced Technslogy Program aims at developing high-nsk, high-payoff
enabling technologies that otherwise would not be pursued. Govemment supplies the
catalyst. Jndustry conceives and executes each project. ATP is accelerating
development of electronics, new materials, advanced manufacturing processes,
information technology, and other argas critical to future (1.8, economic
competitiveness,

The Manufacturing Extension Program helps the nation's 381,000 smaller
manufacturars battle foreign competition by adopting modem technologies and
preduction techniques. Survey data of companies served by the MEP indicate an

8-to-1 payoff on federal investment in terms of increased productzvxzy. bettar paying
jobs, and enhanced cam;mtztzveness

The Partnership fora New Generation of Vehicles is an alliance between
automobile manufacturers and the government to design and build a vehicle that will
be more fuel efficient and better for the eavironment  Manufacturers are
experimanting with alternative engines, now aerodynamic designs, alternative fuels and
new materials to build a cleaner and safer car of the future.

The Eunvironmental Technology Initiative {ETI), a multi-agency program, stimulates
private sector investment in innovative envirenmental technologies that reduce
poilution and clean up the environment. Streamliniag sctivities slone from ETY can
reduce regulatory compliance costs by $700 million or more throughout the economy.

Education Technology programs include creative partnershlps stich a5 the
Technology Leaming Challenge Grant {TLC) program and the Star Schools pmgram
both at the Department of Education, which stiemulate R&D atmed at helping
Americans acquire the skills and tachnological proficiency they need to work and
prosper in the 2ist century,  For example, one TLL grant tn Baltimore 10 2
consortium of business and scademia will employ electronic networks to link high.
school studants with employers In real work environments fo strengthen the schook-to-
work transiion in an eaterprise zong,

Telecommunications Information Infrastracture Assistance Propram ({THAP) is
working to leverape private sectof investments i lonovative telecommunications
appiications that demonstrating early, concrete benefits in the areas of health,
sducation, and commuaity development,
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LEADERSHIP UNDER CHALLENGE

Since World War H, each President and every Congress has maintaioed an
unwavering, Mpartisan commitment to U.S. eadership in seicoce and techaology. This
conimitment has helped to stock the nation’s storebiouse of lanovative ideas, o create
gconomic opportunities for the American people, and to ensure that the United St{ates remaing
the largest, most vibirant and advanced ¢conomy in the world.

Today. the United States is undisputed as the leader in the emerging global
marketplace, but our lead 15 netther comiortable nor certam.

" A recent report by the Office of Science and Technology Policy’ points out that, -
while we lead the world in 25 of 27 technologies critical to economic and national security,
our lead in virtually every one is stagnant or slipping. By contrast, the growth curve in-these
sama technologies is rising sharply in many other countries.

Meanwhile, forsign competitors are increastng federal support for R&D. Asa
percentage of Gross Domestic Produrt, Japan and Germany consistently out invest the United
States in non-defense research and development (chart 4 below). . The Japanese government
recently announced plans to Jouble its RE&ED spending by the year 2000, Recent analysis by
the Council of Beonomic Advisers suggests that the effect of the Congress' plan to cut
research funding and the Japanese plan would be that by 1997, Japan will overtake the United
States in govemment support of non-defense R&ED - i total dollars, not just as a share of
{Grass Domestic Product {chart 2, below}, '

‘Wanonal Crineal Technologies Report, Glfice of Science and Technology Policy, Marchs, .
19935, .
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CHAR'T 2

Estimated Federal Expenditures on Non-
Defense R&D for Japan and U.S.
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Japan is not alone. Traditional economic powers such as Germany, and emerging
economies such as China, India, Taiwan, Singapore, and South Korea are aggressively
promoting investment in R&D and deployment of technology (chart 3, below). Earlier this
year, China announced that it will increase publicly supported R&D by nearly | percent of
GDP by the year 2000.



The Congressional response to these aggressive maves by other countries has been o
propose cutting U8, investmaents in non-defense R&D by a third over the next seven vears
and gutting or eliminating technology programs that enhance America's ability © compete and
wint i the global macketplace.  Rather than support a bigtorically successful techinology ‘
policy with clear benefits o the American people, the 104th Congress has targeted R&D for
immediate elunination or cripphing culs, as sesa in the table below:

Table 1:
R&D Appropriations Action in {Hastrative Tecknalogy Programs ) -

FY {593 FY 1556 Houss Senste  Conference : .
Pracled Regqumt Level  level  Lavel

Repwrument of Coenmsrve .
Advanced Techoolsgy Program 141 4% g S %1 thd
Manufeenriog Bxt Padigreliy K 143 4] F3 Bl
Maziooal Info, {ofisrtucture Orants &3 H 4 45 i thd
T p ] 23 254 thd
48 251 133 i78 g
Baviro, Te tayy InRistive 13 137 o 22 thed
Yeshoslony Lewging Challenge . 10 il 2% 13 thd ”
ETIE
Frchoology Relnvestmaont Prejost b3 14 300 2 28 193
Total : ) .18y LErr s gy thd

Thase proposed Codgressional cuts could not come at a worse time for Amenca, They
jeopardize our economic and national security, and threaten to undo the work of generations
that has kept Americn strong and prosperous,

t
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CHARY 3
Real Growth in R&D (1980-90) Selected
Asian Countries Compared to the U.S.
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CHANRT 4

: Non-Detense R&D as Percentage
of GDP by Country (1985,1990, 1993)
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BUILDING PARTNERSHIPS FOR THE FUTURE

"I've given the Congress a
balanced budget that cuts all kinds of -
spending; it ehiminates hundreds of
programs, But it increases our
wvestment in education, in technology,
in research.”

Pregident 8ili Clinton
QOctober 23, 1995

The investments this country has made
in education, science, and technology have
benefitted all Amencans, regardless of political
stripe, and continus to bear a nch harvest of
poods and services that keep our economy
growing, Continuing these investments is part
of the President’s overall strategy for bringing
this country into the 21st century, a strategy
that includes a strong education for America’s
children; & cleansr environment where energy

- efficiency increases profits and reduces

poliution; a robust, mors competitive private

sectar freed from unnecessary regulatory burdens; and an inspired scientific and technological

research community,

This strategy is working ~ in 1995, the economy is growing, inflation is low,
employment is high, New business starts are at an all-time 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.skill, high-technolagy industries,

Continued gains will require balancing the budget. And we've made great strides: for
the first ime-gince the Truman Presidency, we've cut the federul deficit for three years in g
row. The annual deficit is about half what 1t was in 1292,

But cutting investments ie 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 balanciag the
budget in the first place - namely, ensuring the foundation of economic growth and

prosperty. -

The Clinton Administration has nitiated or expanded industry-led partnerships in order
to spur private-sector investment in innovations with brozd economic impact that are
necessary to our nation’s future, Together these partmerships are & small fraction of our
overall federal R&D spending.  But they provide a crucial link between the $70 billion
federslly funded tschnology base and industry’s own investments in technology.

' “With careful.choice and firm management, these modest investraents will yield new
medicines, new forms of iransporiation, better educations, a strong national defense, and other
benefits, It is partnerships like these that enable the private seclor (o pursue novel ideas or
adopt novel technologies that ultimately tead to commercial guccess, more jobs and 3 better

quality of hife for all Americans,
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THE ADVANCED TECHNQLOGY PROGRAM
The Department of Commerce
National Institute of Standards and Techmology

The goal of the ATP is w benefit the U.S, economy by cost-sharing rescarch with
industry to foster high-risk, enabling technologies that create opportunitics 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 cari:wstagﬂ technical risks for individual companies, the ATP
enables industry to pursue promising technologies that otherwise would be ignored or
écvciapcé too slowly to mmpﬁm in rapidly changing world markets.

A competitive, cost-shared program, the ATP is providing a mechanism for extending
11.S. industry's techrological reach and pushing the envelops of what can be accomplished in
today's fiercely competitive giobal marketplace. Berause this program is only a few years
old, its full economic impact hag not yet been realized. Alceady, however, there is
encouraging evidence that the ATP is {ostering research efforts with the potential to deliver a
sizable return on the federal investment, For example, ATP is

. _Fostering and accelerating the development of technologies in electronics, materials,
manufacturing, bic}wchmlagy, mformation technology, and other areas critical 1 our
nation's future economic competitiveness;

. Promoting industrial alliances, including joint ventures and zmprw:éezzzzd zzzdzzstrzai
cotlzborations;

. Creating oppormmtzas for companies of all sizes, with roughly half the zm:és going

; to small companies or joint-ventures led by small companies; and

e . Opening the way for job.creation, with more than 90 percent of awardees surveyed

expecting to add new employees within five years as a result of the ATP technologies.

For example: " At several automobile assembly piams Chrysler and General Motors workers
have already implemented new technolegies to help them control variations in the fit of
automobile body parts to 2 millimeters — about the thickness if a nickel — or less: The
"2mm Program™ partnership of the Auto Body Consortium, a group of ¢ight small
automobile technology suppliers, together with Chrysler, GM, and two universites, produced
new manufacturing technologies, practices,. and training techniques. The ABC technologies
are not only effective, they are "agile” — readily adaptable to new models. The plants that
have implementsd the 2mm Program have been rewarded with significant unprovements in
customer satisfaction. More importantly, they have been able to meet the chatlenge of
foreign compétitors, especially in Iapan, that also have achieved variation control at 2mm or
beuer. International competitiveness is a life-or-death issue in the auto industry, which
affects ong in every seven jobs in the Uaited States.

FY 1995 FY (996 FY 1996  FY 1996  FY 1996
fnacted Request  House Appr Senate Appr Conference
Advan, Tech Prog. 3341 milhon 3491 50 325 thd
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THE MANUFACTURING EXTENSION PARTNERSHIP
The Departinent of Commerce
National Institute of Standavds and Technology :

Bagun in 1989 with the establishment of three extension centers, Commerce’s ManufaCturing
Extension Partnership (MEP) is now making the transition from 2 modest pilot program (o 2 natiowide
network levecaged to achisve sustainable impact. By September 1995, more than 40 MEP centers were
operating and sending engineers and other specialists with manufacturing or businesy experience into the
field to work with fitms. Another 18 centers have just been ¢szai>¥zs%zcd extending MEP direct services to
manufacturers in 42 states and I’uerw Rico.

" When completed, the national network will put hard-to-find technical assistance within reach of the
nation's 381,000 small and medium-sized manufacturing establishments, Cost-shared by federal, state
and local organizations, all MEP centers are established through a rigorous merit-based competition. The
MEP builds on the foundation of existing state and local industrial extension services, It focuses on
needed services that the private-sector either does not provide or cannot defiver economically to smaller
manufacturers. Emphasis is on grassroots delivery of service, facilitated by a small NIST staff of fewer
than 80 people.

Early evaluations suggest that by making technical assistance accessible to smaller manufacturers in all
regions of the country, the MEP will deliver sizable benefits, ceaped on scales ranging from individua
factories to the national economy. Already, the MEP is making a real difference:

® Benefits anticipated by the 610 firms responding to the MEP centers’ surveys tataiaé, $167
-million, the cumulative result of sales increases and cost savings mbﬁt&d to actions underiaken with
technical assastancc from MEP centers. .

* Anticipated benefits translated info a conservatively estimated economic benefit of 88 on each $1
that the federal government invested in the MEP,

Applied Sofar Energy Cotp., a leading producer of space solar arrays and power subassemblies used

“in satellites, provides an excellent example. This California company is saving $3 million annually from

improvements made afier working with MEP’s California Manufacturing Technology Center, The
improvements helped Applied Solar Energy © reduce breakage of the fragile solar cells and increase
production process vields. With CMTC's recommendations, the company achieved double digit
improvemants in vield and double digit reduction in breakage within one year after improvements were
put in place. The company, with 2 warkforce of 250 émployees and now exporting its products
worldwide, was able to hire an additional 56 employees. The $3 miflion annual savings achieved by the
company equals the total provided to the CMTC through the MEP each year,

FY 1993 FY 1996 FY 1996 FY 1996 FY 1996
Enacted Request House Apps Senate Appr Conference
MEP 374 million - %147 $81 L6 thd



Z'IZCIIN{}LOGY REINVESTMENT PROJECT (TRP}
Department of Defense
Advanced Research Projects Agency

Advanced rechnology remains the linchpin of U.S, milicary superiority. The mission
of the Technology Reinvestment Project (TRP) i to increase Deparunent of Defense (Do)
access to leading-edge, affordable technology by leveraging commercial know-how,
investments and markets for mifitary use. '

The technological environment for defense ig changing in fundamental ways.
lncreasingly, commercial industry is the source of the new technologies essential to
maintaining our military edge; currently DoD) socess to these technologies is Himited.,

Moreover, commercial manufacturing practices are key to ensuring the affordability, as well -

as the performance, of modern weapon sysiems.

The TRi’: is a respornse o thi§ new reality, With an inpvestment of $440 million 2 -

year, the TRP has successiully leveraged billions of dollars of inéasit‘y R&D to meet defense -

needs. TRP-supporied projects are davcicgmg promising “deal-use” zachmloglcs in & range
of areas:

. Low-cest night vision: 1.5, troops will be able to "own the night,” through
widespread use of infrared sensors made 10 times cheaper by leveraging new
commercial technology.

- High-density data storage: Vast increases in portable, low-cost data storage will

. give pur front-line soldiers immediate access'to the best information and intelligence.
. Battlefield casualty treatment:. New sensors.and information systems will greatly
improve the ability to find and diagnose injured combatants during the critical first
hour they are down in the ficld.

Congress proposes to slash TRP funding by 60 percent or more. But the TRP has

been and continues 1o be a critical program to the Department of Defense, halpmg to provide

advanced, affordable wehnology far the 21st century,

FY1993 FY199%6 House Senate Conference
' Enacted Request Appr Appr Appr
TRP $443 million 3500 50 $238 5195
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THE ENVIRONMENTAL TECHNOLOGY INITIATIVE (ETH
The Envirommental Protection Agency

© Begun as a.Presidential hutiative in 1993, the goal of te Administration’s Environmental
Techrology Initiative is to increase environmental protection and improve public health by
accelerating the development and use of innovative environmental techoologies. The Initiative
will also enhance the competitiveness of the U.S. envircamental wchnology industry. Mote than
I million Americans are presently employed by more than 30,000 businesses in this high-wage,
high-skilled industry. Qur key trade competitors, Gecmany and Japan, recognize environmental
“technology as a key industry and are positioning themselves to compete aggrcssxvcly i the $400
billion global market for env:ronmcntal goods and SErvices.

The Environmental Tachnolegy Initiative escourages the development and use of
innovative and maore efficient technologics by: (1) reducing barriees in federal and state
environmentéa! policies and regulations which discourage capital investments in innovation and
inhibit the development and commercialization of new envirommental technologies, (2)
avercoming barriers to demonstrating new technologies, and, (3) helping disseminate information
on new environmental technologies and successful applications 10 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 Envirormental
Technology Initiative can reduce regulatory complionee costs by $700 million or more
throughout the econonty, making the Initiative an example of 2 "win-win" for both the regulated
community and wchno!agy entreprencurs.

In fiscal year 1994, the ET1 funded 78 projects. In FY 1995 more thar 1500 pabizc«
private partnerships sought funding for environmental technology innovations.

- Examples of ETI Funded Pwif:cts

ETI funded MPI Label Systems, an [llinois label maker with seven plants who wanted o
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. I applied industry-
wide, a 150,000,000 pounds per year reduction in toxic solvent emissions would resuit,

ETH is funding vork with the Arizona Department of Water Quality and the City of Phoenix to
facilisate the uze of constructed wetlands as an alternative wastewater treatment and water reuse
" technology. This aliernative can reduce city spending to meet water quality standards by $300 -
$500 million and enhance recreational, educational, and wildlife valugs throughout the
walecrsied,

1995 FY (996  FY 1966  FY 1996  FY (99
Enacted Request House Appr  Senate Appe  Confzrence
ETI 568 million 3126 $G 320 thd



TECHNOLOGY LEARNING CHALLENGE -
Department of Education

The quality of this nation’s educatianal system is crucial for a prosperous economy and
to ensure that all Americans bepefit from sconomic growts,  Investments in education have
been central o this administration’s priorities,

*  New computer technology, the information superhighway, and multimedia technology
have the power to 1oansform the way Americans learn,

L Today information can already be tilored to-the needs of individual learners
and to encourage experimentation and creativity impossible with conventional
instructional tools. New technologies allow teachers 10 spend more time
focusing on individuals, aiiawmg them to create challenges spmmi:zcd for the
capabilities and interests of individval students.

o Information networks can tic even the most remote schools into the vast
information resources avatiable 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 challenge tcams in communities arcund the country to work
togethar o apply new echnologies and new learaing tools to local education needs.
Technology Learning Challenge (TLC) Grants were recently awarded 1o 19 innovative
communities. The winning consortia included schools in 23 states, 120 private scotor firms,
34 eniversities and colleges, 10 museums, and 3 libraries, The total value of the maiching
commitments to the $10 million in federal funds will be over $70 million in 1996, The
-projects will support the use of new technologies in reading, writing, science, mathesatics,
~ the arts, and other disciplines; aid professional development for teachers; and pmm{zw
greater parent and community invoivement in sducation.

FY 1993 FY 1996 House Senate Conference
Tech, Leamning Enacted Request Appr Appr -~ Appr
Challenge $9.5 miltion  $70 $25 $25 thd
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PARTNERSHIP FOR A NEW GENERATION OF VEHICLES {(PNGV)

The Parmership for a New Generation of Vehicles (PNGVY is an innovative progeam that
brings together eighi agencics of the federal government and Chrysler, General Motors and Ford
all working toward the common goal of developing & new generation of fuel efficient cars,

- Traditional aup Szzgkp fers, high technology industrics, inventors, and universities ace all

contributing.

PNGY will fead to sutomobiles that will have triple the fuel efficiency of roday’s cars,
without sacrificing affordability, pecformance or safety. Imagine driving a car with the ultimate
in agrodynamic styling, constructed of light weight materials that are just as strong as steel, with
an engine that is a dramatic 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 PNGV research efforts,

The wchaologies that will be the pmduct of the PNGY program will serve bczh the auto
industry and the Nation, The P&GV is 2 win-win proposition for all partners: \

* One out of seven American jobs is connected with the aufo industry. Keeping this industey
globally competitive is directly reflected in the standard of living of Americans.

* By increasing {uel efficiency, we are decreasing our dependence on foreign oil, which
enhances both our national and economic security.

» lncrcasmg fuel efficiency decreases the adverse effects that cars havc on the eavironment.

Early PNGV successes are already evident. For example, 2 PNGV Caopcratwe. Research and
szvalopmcm 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 engrgy efficiency of the process and results in higher quality
shafts, Widespread application of this technique in the aute industry s 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 1o high strenpth steel.  Several different 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 a reality,
For example, the PNGV Budget for the Department of Energy:
Y (995 FY 1996 House Senatc . Conference

Enacted Reguest Appr Appr Appr
PNGY 3188 million $251 $123 3178 thd



HE(}ii PERI‘ORW ANCE COMPUTER AND COMMU?\ICA’?Z{}NS {(HPCCY
I’ROGR&M

The Federat High Performance Computer and Communications (HPCC) Program is 3
triumph of collaboration between the 12 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 fives. The impacts of the HPCC Program span
almost every aspect of our lives including national security, educationa! systems, health care, 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 loag term investmients to fully develop. The long-time horizon for
the development of information technologies prevent any one company from bearing the burden of
supporting the necessary research and development. The federal government has invested wisely
in these technologies, and these years of investment are now paying dividends.

3ome exciting new ca;iabiliz%es braught about by the HPCC Program include;

®  Using modern techniques m‘iumng high performance computing, NOAA developed 2 hurricane
pzcdtctmn system that can more accurately predzc(: the path of a hurricane, provide earlier”
warning, and in wrn, save lives, .

& In the medical ﬁﬁ‘:ld appi:z;atmzz of telemedicing is bringing the physician instantly in contact
with patients i remote locations ﬁsmg advanced mmpuzer ncnmri»:s '

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

® The spectacular lmages transmitted around the wereld of the recent collision of comet fragments
with the planet Jupiter iliustrate the power of HPCC technologies. A once-in-a-lifetime
obgervatton of an astronomy event was captzzreé for the world © see.

* The aeronautics industry has mg}mvcé engineering productivity by cutting design time ia half’
for jet eagine compressors used in the Boeing 777. The new design also teduces fuel
consumption - saving bitlions of dollars in fuel cost over the life of the fleet while also
reducing harmfu! eavironmental impacts.

+ The National and Global Information Infrastructures are based on emerging technologies
from HPCC reésearch. The uitimate impacts of these networks are limited only by the
imagieation of those engaged in the research and the budget cuts proposed by Congress.

1995 FY {996 House - Senate . Conference
Enzcied Request Approp  Approp Approp
HPECC ) F1084 mstil.  $1143 $1034 $1G74 tbd
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TELECOMMUNICATIONS AND INFORMATION INFRASTRUCTURE
ASSISTANCE PROGRAM (TUHAPR
The Departinent of Commerce
National Telecotmunications and Information Adminisiraiion

The National Telecommunications and !nformatm Administration, an agengy of the U.S,
Diepartment of Commerce, administers the Tel lecommunications and Information
Infrastructure Assistance Program (THAP). TIHAP is a matching grants program which
provides seed funding for innovative projects that demonstrate the benefits of
telecommunications and information technology in education, heaith care, community
development, and other services. TIIAP i3 a component of the Admi mstmgxon s National
Information !nfzastmcwrc initiative.

- In the first year of the program {1994, TIAP attracied more than 1,000 funding
applications from all 50 states. The program awarded $24.4 million in granis w 92 projects,
and generated more than $4G miliion in non-federal matching funds.

in the second year (1995}, applications increased by 80 percent (to 1,811), and funding
requests totalied 3680 million. The program made 117 awards totalling $35.7 million, and

gencrated more than $60 million in non-federal matching funds.

Examples of THAP Funded Prolects

. Youth services organizations in New Haven, Connecticut and East Palo Alto, .
California are linking by computer at-risk tesnagers in the two cities for education and
training for fature job opportunitics. .

. A Kentucky non-profit economic development group will develop an information
‘network providing comprehensive wotker training as well as support for
entrepreneurs, small and new businesses and the expansion of the region’s existing
industrics.

. Reducing health care costs, rural Oklahoma hospitals and clinics are esing an
advanced telecommunications system to assist doctors with complex diagnoses and’
examine x-rays without transporting patients fong distances.

Colleges and universities in 15 western states used distance learning technalogies to
prepare residents for new careers in natural resource management and heaith care,

THAP FY 1995 FY 1996 FY 1996 FY 1996 EY 1996
Enacted Request House Appr  Scoate Appr Conference
$64 mijlion 3100 $40 - 319 - tbd .
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