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STATEMENT BY SECRETARY OF COMMERCE WILLIAM M. DALEY ON THE 
1997 NOBEL PRIZE IN PHYSICS AWARD TO DR. WILLIAM I'UII.IJPS OF TIlE 

DEPARTMENT'S NA'l"LJNSTITVTE OF STANDARDS AND TECHNOLOGY 

Washington - Dr. Phillips' ""ceptional work highlights. key role of the Commer"" Deptutment 
in pushing the limits of measurement scienee nnd laying the foundations for the basic mcasurcmoot 
iecbnology support required by the U.S.scicnce and Industry. MilI ....earch may lead to 
dramatically improved measurements ofrlmo and I""Slh IIkoly to be nceded by U.S. industry in 
the development ofooonomi""lIy beneficial advanced technologies In the no><:1. ecntury. I'm 
""""moly proud that h. i. along-tim. OIIlployoo oflb. Commerce Department and that hi, 
extraordinary vision, Went and o.portiao .... bolng recognized today throughout tho world. 

In .haring this year'. Nobel prize in Physics, Dr. Phillips adds yet another laurel to tbe outstanding 
rosearch record of lb. Depallment', National Institute o(Standard. and ToohcoloSY. 
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Statement by Dr. William D. Phillips, National Institute of Standards and 
Technology: 

I am thrilled to share in this prize' along with Steven Chu and Claude Cohen-Tannoudji. 
The joint award emphasizes that this work was not done in isolation. My colleagues in 
this field have influenced me profoundly and given me an enormous amount of help 
and stimulation. The research honored by t~is prize is the result of a huge effort by 
many other people. The vitality of the research environment at NIST and the scientific 
quality of my group have been essential to what we have accomplished. 

Statement by Dr. Robert Hebner, Acting Director, Nationallnstitut. of Standards 
and Technology, on the award of the 1997 Nobel Prize in PhYSics to Dr. William 
D. Phillips of NIST': 

We're tremendously excited by this news and proud as can be to have Bill Phillips on the 
NIST staff. Achievements in science and technology that are so important to this nation 
and to our economy are limited by what we can achieve in measurement science. The 
elegant work that Bill and his colleagues have done at the frontiers of atomic 
measurement opens up new possibilities both in science and measurement technology. 

Statement by Dr. Katharin. Gebble, Director, Physics Laboratory, National 
Institute of Standards and Technology: 

This is a wonderful honor for Bill Phillips, for his cOlleagues in the Physics 
Laboratory, and for NIST. Bill is an extremely talented and special person. Those 
who have worked with him or heard him speak are keenly aware of his passion 
for physics. His pioneering work In laser cooling and trapping of atoms has 
formed the basis for many advances in measurement science and standards. 
Current applications of importance to science and technology include atomic 
clocks, atom lasers, atom optics and atomic lithography. We are delighted that 
Bill has shared this prize with Steven Chu and Claude Cohen-Tannoudji, and we 
wish them all the very best in their future endeavors . 

• The Nobel Prize in Physics was awarded jointly to William D. Phillips, Professor Steven Chu of 
Stanford University, and Professor Claude Cohen-Tannoudji of the College de France and the 
Ecole Nonnale Superieure. 

October 15. 1997 
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NISI FELLOW WILLIAM p. PHILLIPS 

ELECTED TO NATIONAL ACADEMY OF SCIENCE 
, , 

William D. Phillips, a leading researcher In laser cooling of aloms at the National 

Institute of Standards and Technology. was elected to the National Academy of 

ScIences on April 29, Election to the NAG Is considered one of the highest possible ,-, 

honors for a U.S. scientist or engineer. 

Phillips, a resident of Gaithersburg and a NIST Fellow since 1996, Is Inter­

nationally known for advancing baslo knowledge and new techniques to chili atoms to 

ell!ramely low temperatures. The oooling and trapping of atoms, a dlsolpllne that, 

emerged In the mld-1970s w1th the advent of laboratory lasers, has allowed scientists to 

observe and measure quantum phenomena In atoms that seem to defy the phYSical 
, , 

prlnolples govemlng our tangible room-temperature realm. 

After eamlng his Ph.D. In physiCS and completing post-dootoral research at the 
Massachusetts Institute of Technology, Phillips came to NIST (then the National Bureau 
of Standards) In 1978 to work In the EJeotriolty Division. While at MIT, Phillips had 
completed two thesis elq)erlments, one In the welf.establlshed area of magnetlo 
resonance and the other with newly available tunable laboratory lasers. 

His official duties at NBS originally ware related to his first thesis experiment. 
Involving preolslon eleotrloal measurements. However, he explains, he was allowed to 
use "stolen moments to dabble In laser-ooollng" with lab equipment he brought from 

·more­
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MIT. Wilh encouragement from NBS management, he continued experiments and 
demonstrated that a beam of neutral atoms could be slowed and cooled with radiation 
pressure from a taser. 

NISI's accomplished and intemallonally recognized laser cooling and trapped 
atom research program grew out of these eany experiments. Phillips and the team he 
built have made numerous pivotal contributions to the field. For example, in the mid· 
1980s, Phillips' team found serious discrepancies between Its own measurements and 
the generally accepted "Doppler cooling limit: They demonstrated that it was actually 
possible to chill atarns well below the accepted limits down to a few mlcroKelvins, or 
Just millionths of a degree above absolute zero. This discovery paved the way for 
scientists seeking to create Bose·Elnsteln condensation, an exotic new fonn of matter 
In which atarns all fall. Into their lowest energy levels and merge Into a single quantum 
state. In the summer 011995, a NISTlUnlverslty of Colorado group In Boulder, Colo., 
announoed the oreatlon of the first Bose-Einstein oondensate. 

Phillips and his team are oontlnulng to study ultra-cold trapped atoms with 
spin-off applications lor Improved accuracy In atomla oloaks and In fabrication of 
nanostructures, For the latter, Phillips envisions using light to foQUs an atom laser to 
create what might be the basis of a next generation of uUra-smail structures for 
electronic ciroults. 

"All of the people who have been members of this group over the years have 
made Incredible contributions. It's been a fantastlo experlenoe: Phillips says. "ThIs Isn't 
sarnethlng that I eIld, Ifs something that we eIld. We were there to take advantage of the 
lucky breaks that we got." 

Phillips, originally fram Pennsylvania, was eleoled wilh 59 olher new memberS 
and 15 foreign associates from 11 oountrles In reoognilion of distinguished and 
oontlnulng achievements In original research. Philltps, his wife and two children live In 
Gaithersburg, Md, 

The National Academy 01 Sciences Is a private organization 01 solentlsts and 
engineers dedicated 10 the furtheranoe of science and Its use for the generel welfare. 
The NAS was established In 1B63 by a congressional act of Incorporation, signed by 
Abraham Unooln, that calls on the academy to aot as an offiCial advisor to the federsl 
govemment, upon request, In any matter of science or technology. 

As a non-regulatory agency of the Commerce Departmenfs Technology 
Administration, NIST promotes U.S. eoonomlo growth by working with Industry to 
develop and apply technology, measurements and standards. 

-30­

News and generallnfonnatlon on the NilUonallnstttute of Standards and Technology 
are available on the Worid Wide Web via Intemet at http://www.nfst.gov, 

http:http://www.nfst.gov
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THE. ROYAl.. SWWISH ACADEMY OF $CJI.!NW 

I S October 1997 
The $_General 
Professor Erling Norroyib 

Dear Dr. Phillips, 
i 

Dr. William D. Phillip' 
Natio"," Institute ofStandards 
and Technology 
Oa!1hersburs. MD 20899 
USA 

Hetcby I have the bonour and pi""""" 10 oonfimt in writing that the Royal SwedishI Academy ofSol""... has decided 10 award the 1991 NobelP!ize In Physins JoiDlly to

I you. Professor SleVen Chu, Stanford UnivetSit:Y. Stanford. CalJfoml.. USA. IUId 
ProfcsaorClaudo Coh.n·Thnnowlj~ Coli*, d. Fnux:e and Ecole Nonnal. Sup6rieure, 
Paris, Fmnce, fur development ofmethods 10 cool and I!ap atoms with ""'" light 

On behalf.fthe Academy I ""ngmtulate yon wannIy and look forward to meeting yon 

f When you come to S_1m 10 receive your Pri2e from the banda ofHis Ml\iCSl)' the 


Klag on December 10th.
I I 
I

AcconIlag to the _ ofthe Nobel Foundadon. _Laureate Is required to give.1 ICCIIm> within alx montbs oiler the day the award WIllI presented Jo him. The aubJaet of I 
I 

the ICCIIm> ahouI6 be on. or...ocla!cd. wI1h. the wotk for wbIoh the Pri2e WIllI awarded 
and will be publ!shed In "Les Prix Nobel". In _ with the lnIdlIion lauroaIes 
give tholt1_daring the vlsilln S_1m in December. The 1m Iaetures In 
pbyslcs will take place ot the Royal Swedlah Academy ofSciences on December 8th. 

. Will you kindly let ... know the tIlIe ofyour 1_III your earliest convenlencc but Ilb! 
o , later than October 31st. It should last aboUl45 minutes. T!wa will be 00 dlscussIon. 

Y..may expect an audl.... ofnot ordy trained sc!entIsts. but ofstn<Ients and othat 
In_persons as well. PI.... let us koow what kind ofto.lbnloal an'OIlgements you 
need (allda projection etc.). 

, 
o 

In the oilernoon ofDecember 7th thm will be. pres. oonfcren""lncludlag all Out 
iLowreatcs. , 

On the ..... day. Deoomber 7th at 5.00 p.m.. the Academy glvaa • rcc.pdon In honout 

, ofyon and the other Loureates in Phyolc;, Chcmlst!y and Eoenom1. Sciences and their
.. 

o , llunill... I.., also pI...ed 10 In.you and your wife to. dinner tbllowlng the 
. 
I 

o , 

• 
TcIor - IBaabldmtt "hldon Bomd 
11013 royacad I"""'"""'.... <46 U7! 9$ 00 _""'"• lilA ~Wtftn4 it. 1JkCal 

~f rt::r.': f~ .. ~f~I'¥r '-g..t'I)f 
6t'£'T 
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reception at the A<:aderny to meet the other Laureates and the Members of the Nobel ICommi_ and their wives. This will be an infonnol g8lhering thai I hope you and your 
wtfe wilt enjoy as a prelude to subsequent ev~ts, 

I hope to bear from. you soon about your lectun: and the invitation! to the reception and 
the dinner. It will be. pleasure" host you during your Stockholm visit The omoe of 
the Nobel Foundation Is responsible for the other arrrangements during the Nobel week 
and will no.tact you direclly to Infunn you about tha programme. All correspondence 
about these other arrangements should be dire<lcd to tha office of the Foundation• 

Yours siuccrelly. ,, 
~,\N~ I: 

' 

i 
· 

Br1ln8 Nouby 
' 

i 
££: The Nobel Foundation. I 
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Information 
Fwtbet information is avaJlable at the Roy" Swedish 
Academy of Sciences, Information Department. 
Box 50005, S8-104 05 Stockholm, Sweden 
Phon.: +46 8 673 9S 25, PIIX: +46 8 15 56 70 
B-mail: info@kYJ'§c. Wcbsitc~ www,kva.~ 
This press release is also available in Swedish 

The Royal Swedish Academy of Sciences has decided to award the 1997 Nobel Prize In 
Physics jointly 10 

Professor Steven Chu, Stanford University, Stanford, California, USA, 
Professor Claude Coben-Tannoudj~ College de !'ranee and Ecole Normal. Sup<!rieure, Paris, 
France, and 

Dr. William D. PbIllips, National Institute of Standards and Technology, Gaithersburg, 

Maryland, USA, ' ' 


, 

for develoPmmt ofmethods to cool and trap atoms with laser light. 

Atoms floating in optical molasses 
At room temperature the atoms and molocules of which the air consists move in different dlrectiOllS 
al • speed of about 4,000 kmIbr, It is hard to study these aloms and molecules because they 
disappear all too quiclcly from the area being observed. By lowering the tempemture one can reduce 
the speed, but the problem is th8l when gnses are cooled down they normally lint condense into 
Ilquids and then 'freeze into • solid form. In liquids and solid bodies, study is made more difficult by 
Ibe fact th8lsingle 8lnms and molecules get too close to one another, If, however,_the pr<lCClSS takes 
place in. vacuum the density can be,kept low enough to avoid condensation and 1i:I:eZing, Bul even 
• temperature as low as -2700c involves speeds of about 400 kmIbr, Only as one apprnacbes 
absolate zero (-273"C) does the speed fall greaIly. When the tempemture is one-miBfonlb of. degree
from this point (termed I 11K. microkelvin) free hydrogen 81oms, for example, move at speeds of 
less than 1 kmIhr (= 25 cmts). ' 

Steven CIlu, Claude Cohen-T8l1lIondjl, and William 0, PhIIIlps have developed methods 
of using laser ligbt to cool gnses to the p.K tempemture range and keeping tho cbilled atoms floaling 
or cap!llred in dllietent kinds of"_ traps·. The laser light furu:tions as a tbic:k Uquid, dubbed 
optical molasses. In wbicb the 81oD3S are slowed down. Individual 8lOms can be studied the", with 
very great IIOOUl'lICY and their inner structure can be determined. AJ; more and more atoms are 
captured in th. same volume a thin gas forms, and its properties can be studied in detaIL The neW 
me!hods of investigation th8l the Nobel Laureates have developed have contributed greaIly to 
increasing Out knowledge of Ibe interplay between radiation and malter.1n pmticula!, they have 

http:malter.1n


;.. 
:\" opened the way to a deeper understanding of th;: quantum-physical behaviour of gases at !ow 
.:". temperatures.,The methods may Jead,to t~e design ?r more precise atOIIllC docks for use tn. e,.g., 
: \ space navigaUon and accurate determmatton of ~ltlon. A start has also bc~n ~ade on the dCSlgn of 
. atomic interferometers with which, e.g., very precIse measurements of gravltauonal forces can be 
;' made, and atomic lasers. which may be used in the future to manufacture very small electronic 
: ;' components. 
,: . 

i,: Slowing down atoms witlt pltotons " 
, Light may be described as a stream of particles, photons, Photons have no mass !U the normal sense 

" 'but. just like a curling stone sliding along the ice they have a certain momentum, A curling .tone that 
i' collides with an identical stone can transfer all its momentum (mass times velocity1to that stone and 
\', itself become stationary, Similarly, n photon that collides with an atom can transfer all its momentum 
,.' to that atom, For this to happen the photon must have the right energy, which is the same as saying 
'.' that the light must have the right frequency, or colour, This is because the energy of tho photon is 
,;' proportional to the frequency of the light, which in tum determines the latter'. colour. Thus red light 
0:: consists of photons wilh lower energy than those of blue light. 
'C 
:-' What determines the right energy for photons to be able to affect atoms is the inner structure (energy 
", levels) of the atoms, If an atom moves the conditions change because of what is termed the Doppler 
, :, effect - the same effect that gives a train whistle a higher pitch when the train is approaching than 
, , when it i. standing still. Iflhe atom is moving towards the ligh~ the light must have a lower 

': ,:' frequency than lhat required for a stationary atom if it is to be ''heard" by the atom, Assume that the 
: ' atom is moving in the opposite direction of the light at • considerable speed and is struck by a slIeanl 

of photons. If lhe photons have the right energy the atom will be able to absorb one of lhem and take 
" over its energy and Its momentum. The atom willlhen be slowed down somewhat. After an 
;,' extremely short time, normally around a hundred-millionth of a second. the retarded atom emits • 

photon. The atom can now immediately absorb. new photon from the oncoming stream. The 
emitted plloton also has a momentum, which gives the atom a certain small recoU velochy, But thei: direction of the recoil varies at random, so that after many absorptions and emissions the speed of 
the atom has diminished considerably. To slow down an atom an intensive laser beam is needed 

":', Under the right conditions effects can be achieved with. stteng!h correspending I<> what would be 
:\ , seen ifa liall was thrown upwards from the surface of a planet wilh a gravity 100,000 times the 

.< Earth'"s. 

" 
" 

;';: Doppler cooling and optical molasses 
,,; The ,rowin, down effect descri6ed above fonDS the basis for a powerful method ofcooling atoms 
i:, ' with laser light, The method was developed around 1985 by Steven Chu and his co-workers at the 
, Bell Laboratories in Holmdel, New J"",ey. They used six laser beams opposed In pairs and 

arranged in three directions at right angles to each other, Sodium atoms from a beam In vacuum were 
:" , fm;t SIopIIect by an opposed laser beam and then conducted to the intersection of the six cooling laser 
;( beams. The light in aU six laser beams was slightly red-shifted companed with the cltamcteristic 
, " colour absorbed by a stlllionary sodium atom. The effect was that whichever direction the sodium 
, atoms tried to !lIDve they we'" met by photons of the right energy and pushed back inl<> the area 

where the six laser beams intcnreetetL At that peint there formed what to the naked eye looked like a 
i,' glowing cloud the size of. pea. consisting of about a million chilled atoms. This type of cooling 
•. was named Doppler cooling. 

" AI the Intersection of the laser beams, atoms move as in thick liquid, and the name optical molasses 
was coined. To calculate !he temperntnre of the atoms cooled in the optical molasses the lase~ were 

1:' swilcl\ed off. It was found that the temperature was about 24Q pI{. This corresponds to a sodium 
;, atom speed of about 30 cmt., and agreed very well with • theoretiealJy calculated tempemture - the 

Doppler Ilmit - theri considered lhe lowest \c!njleI1ItU1e that could be renched with Dopplercooling,

:' 

, . 


;:. , 

, :'. 
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The atoms in tlle above experiment are cooled. but not captured. Gravity causes tllem to fallout of 
the optical molasses in about one second. To really capture atoms, a trap is required, and a highly 
efficient one. was constructed in 1987. It was called a magneto-oplical trap (MOT). It uses six laser 
beams in the same sort of may as in the experiment described above, but has in addition two 
magnetic coils tllat give a slightly varying magnetic field with a minimum in the area where the 
beams intersect Since the magnetic field affects the atoms' characteristic energy levels (the Zeeman 
effect) n force will develop which is greater than gravity and which therefore draws the atoms in to 
the middle of tlle trap. The atoms are now really caught, and can be studied or used for experiments. 

Doppler limit broken 
Magnetic fields had already been used at tlle beginning of the 1980s by William D. PbilIips and 
bi. eo-worker. in a method of slowing down and completely stopping atoms in slow atomic beams. 
Phillips had developed what was termed aZeeman slower: acoil with a varying magnetic field, 
along the axis ofwhich atoms could be retarded by an opposed laser beam. With hi. device PbiIlips 
had in 1985 stopped and captured sodium atoms in a purely magnetic trap. Enclosure in this trap. 
however. is relatively.weak. for which reason the atoms within it must be extremely cold to remain 
inside. When Cltu managed to cool atoms in optical molasses Phillips designed a similar experiment 
and 5Illrted a systematic study of the I<mIperature of tll. atoms in Ibe molasses. He developed several 
.ew methods ofmeasuring the temperature. including one in which the atoms are allowed to fall 
uader the influence of gravity. the curve oftheir fall being detennined with the help of ameasuring 
laser. 

Phillip. found in 1988 tllat a temperl!lUre as low as 4Os1K could be anained. This value was six times 
lower than the theoreticaJly calculated Doppler limit! It turned out that the Doppler limit had been 
calculated for a simplif'1Cd model atom that had previously been COIjsideted sufficiently reaJistic. 
However. Claude Cohen.Tannoudjl and his co-worters at the Beole Normal. Su¢rieutc in 
Paris had already in theoretical works studied more complicated cooling schemes. The explanation 
of Phillips' result lay in the structure of the lowest energy levels of the sodium atom. What happens 
can be likened to Sisyphus' endlessly rolling his stone up the slope. but in this case finding that the 
slope beyund the crest is also an uphill one. The companson has led to tlle process being termed 
Sisyphus cooling. . . 

The recoil velocity an atom gains wben it emilS a siogle photon eom:sponds to a temperature termed 
!be recoil limit. For sodium atoms the recoil limit is 2.41\K and for lhe somewhat heavier cesium 
atoms about 0.2 11K- In collaboration willi Cohen-TannundjJ and his Paris coHeagues Phil1ips 
showed that cesium atoms could be cooled in optical molasses to about ten times !be recoil fimit, i.e. 
to about Z11K- It first appeaned that in optical molasses it was generally pessible to reach 
temp<nltures only about ten times higher than tll. recoil limi~ In ,laterdevelopment both Phillips 
and the Paris group have showed that with suitable laser settings it is possible to trap the atoms so 
Ibat they group at regular intervals in space, forming what is termed an optical lattice. The atom 
groupings in tlle lattice occur at distanoes of one light wavel.n~ from each other. Atoms in an 
optical lattice can. as has been shown. be cooled to about five times higher I<mIperature than the 
recoillimit. . 

Recoil limit also broken 
The reason wby the recoil velocity an atom obtains from a single photon sets a limit to both Doppler 
cooling and Sisyphus cooling is that even the slowest atoms are continually being foreed to absoro 
and emit photons. These processes give lite atom a small but not negligible speed and hence the gas 
has a temperature. If the slowest atoms could be made to neglect all the photons in the optical 
molasses, perhaps lower temperatures could be reached. One mechanism through which a stationary 
atom can be cansed to assume a "dad<:" state in which it does not absorb photons. was known, But a 
difficulty was to combine this method with laser cooling. 



Claude Cohen-Tannoudji and his group between 1988 and 1995 developed a method based on use 
of the Doppler effect and which converts the slowest atoms to • dark state. He and his colleagues 
showed that the method functions in one, two and three dimensions, All his experiments use hellum 
atoms. for which the recoil limit is 4ltK. In the first experiment two opposed laser hearns were usod 
and a one-dimensional velocity distribution was achieved which correspondod to half the £l:C<)illimit 
temperature. With four laser beams a tw<>-dimensional velocity distribution was achieved. 
corresponding to a temperature of 0.25ltK. sixteen times lower than the recoillimiL Pinally with six 
laser beams a state was attained in which the whole velocity distribution eerresponded to a 
temperature of 0.18 ttK. Under these conditions helium atoms crawl along at a speed of only .beut 
2 emfs! 

Applications just round the corner 
Intensive development is in progress concerning laser cooling and the capture of neutral atoms. 
Among other things. am has consttucted an atomic fountain. in which laser-cooled atoms are 
sprayed up from a trap like jets of water. When the atoms turn at the top of their trajectory and start 
falling again. they are almost stationary. There they are exposed to microwave pulses that sense the 
atoms' inner structure; With this techmque it is believed that it will be pessible to build atomic clocks 
with ahundredfold greater precision than at presenL The technique rewarded this year also forms the 
basis for ttle discovery of Bose-Einstein condensation in atomic gases! a phenomenon that has 
attracted great interest 

*.** 

• 

Further reading 
• 

Additional background material on the Nobel Prize in Physics 1997. The Royal Swedish Academy 
of Sciences. Internet: bIQJ:Uwww.k:v••selnhYback97.h!ml 

Cooling and Trapping Atoms. by W.D. Phillips and H.1. Metcalf, Scientific American. March 
1987, p.36. 

New Mechanismsfor Laser Cooling, by C. N. Coben-Tannoudji and W, D. Phillips, Physics 
Today. October 1990. p. 33. 

Laser Trapplnc ofNeutral Particles. by S. Chu. Seientific American, Pebruary 1992, p. 7!. 

Experinrenters Cool Helium ""low Single-Photon Reeol/Limit in Three Dimensions, by O. B. 
LublUn, Physics Today, January 1996. p. 22. 

***• 

. Sleven Cbu was born 1948 in St. LOuis. Missouri, USA. American citizen. Doctoral degree in 
physics 1976 at the University of California, Berkeley. Theodore and F1'lIlloos Geballe Professor of 
Humanities and Sciences at Stanford Univemty 1990. Among other aWards Chu received the 1993 
King Faisallnternational Prize for Science (Physics) for development of the techttique of 
!aser-<:ooling and trapping atoms. 

Professor Steven Cbu 
Physics Department 
Stanford Univemty 
Stanford, CA 94305 
USA 



Claud. Cohen-Tannoudji was born 1933 in Constantine, Algeria, French citizen, DO<:toral 
degree in physics 1962 at the Ecole Normal. Sup6rleure in Paris, Professor at the College de France 
1973, Member of, among other institutions, the Academic des Sciences (Paris). Among many prizes 
and distinctions Cohen-Tannoudji received the 1996 Quantum Electronics Prize (European Physical 
Society) for, among other things, his pioneering «perimenrs on laser cooling and the trapping of 
atoms. 

Professor Claude Cohen-Tannoudji 
Laboratoire de Physique de Ecole Normale Sup6rleure 
24. Rue Lhomond 
F-75231 Paris Cedex 05 
France 

WilUam D. Phillips was born 1948 in Wilkes-Barre. Pennsylvania. USA. American citizen. 
Doctoral degree in physics in 1976 at the Massachusetts Institute ofTechnology, Cambridge, USA. 
Among other awards Phillips has received the 1996 Albert A. Michelson Medal (Franklin Institute) 
for his experimental demonstrations of laser cooling and atom trapping. , 

Dr. William D. Phillips 
National institute of Standards and Techeology 
Gaithersburg. MD 20899 
USA 
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BALDRIGE QUALITY AWARDS FOR EDUCATION, 

HEALTHCARE SET FOR 1999 


EMBARGOED FOR IUcLICASIC: CODlact: .I:tn Kusko 

Oct, 30, 1998 (301)975-2767 
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Education and hcalthcarc organizations \vill be eligible to t::lkc full advantage of the ~...talcolm Baldril.!1..! 
;-.Jali()!l.:.!.U2lli\L!!J:.i.'\.~~'a;'d in 1999 it:. a fl.!;mlt of lcgisbtio:) signed into law todny by President Clinton and 
the recent passage of the j 999 fcdl.:f<II appropriations bill. the Comnu.:rcc !)e;lartmcnt's National Inslitute 
or Sjnll~brd~ a:ld 'I\;chnolngy announced. 

"1 am ddighted that education and hca!thcare organi7.-alitms will now be able 10 be full partners in the 
Baldrig..: Natkmnl Quality Program. Thcsc orgnni~Jttions can now aprly for the Baldrige Award and 
share best practices with schools and l:calthcare prnviders around the country," Commerce Secretary 
William M, Daley said, 

The 1999 appropriatlon for the Baldrige National Quality Program is $4.9 million, which includes $1.8 
million I~)r the new award categoril's !()r education tint! hcalthcarc. The expan;;ions nre authorized 
fonn~llly by tht: "Technology Admin)straIil'll1 Act of I99l{," signed by the Prcsident today. Non-profit 
and for~profit education organizations and hcahhcure providers will be eligiblc to apply for the new 
awards, Manufuchlrers of hcalthcllIc ;,;quirment still will npply in the award's manufacturing category. 
Othcr categories for the Baldrige Award are service and small business. 

In May 1991, the private Found:Hlnll for the Ma!cnlrn Baldrige Nu.iiofl::ll Quality Award announced a 
$15 million fund drive to raise an endowment to help cSI.lblish ao award program for orguni7.ations in 
the education and heahhcare sccto:'s, "Thousands ofbusin(!sses: have dramatically improved their 
competitiveness and effcctivCJicsS by participating in the Baldrige Award pro(,jram. Knowing that the 
country's cducmional and hCHItIv;;:In: organir~lti{)os will now have the potenlinl to reap similar benefits 
from thc Baldfigc program is g(h;d news Ii1\' ali Aml',ril.:n;)s:' said Roger AckL:nn::m. chajrman and CEO 
ofeomlng Incorporated and president of the foumJation, 

The foundatioll*raised endowment 'will hdp fund activities such as printing ilnd distributing criteria and 
training private-sector c;":amint'rs who review applkmiolls. fn 1988, the foundation raised $10.4 million 
to endow the Ba:drigc Award ['or bcs:n-.:ss. 

The new i3aldrigc Award programs wlU help education and hcalthctm: org!mi?~ltions improve 
performance, ;;harc besl practices, and foster partnerships involving !lehoQls. businesses, hcaltltcarc 
organizutions, b\nnan services agencies and others. said I'larry Hertz. director of the Baldrige National 
Quality Program at NIST. 

"increasingly, the costs of healthcare and lhe need for improved education arc affecting our country's· 
economic development and compdi!ivCIlI.!S!l," s<.Iid Hert;.>;, "The performance excellence concepts 
embodit:d in the Baldrige Aw.ml criteria arc a way to help meclthesc cballenges," he said. The 
education nnd hcalthcarc sectors h<l\ll,; I,;xpresscd strong interest in estublishing Baldrige quality award 
programs for their communities. In 1995. N1ST condUl:t\.!d a succi!ssful pilot award program. FortYMsix 
henlthcnrc and 19 education organizations submilted applications for Ihe pilot. Until now, federal 
funding has not bl!l~n avuilabk It) i!slabli3h mvard categories. 
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BALDRIGE QUA:.ITY A WARDS FOR EDl;CATIOr..:. IIEALTIICARE SET FOR 19 Ihllp:!!w....w,l:lst.g{)V;Pllblic_<lff;;tirslrckllscsl1l98.23,l111ll
• 

Education orgnnizatinns and hcnhhcarc providers planning on appl)'ing for the 1999 Bal-drigt: Award can 

use the 1991\ ncr!(Jrn1l:mct,~ c~cdh.:nct; crllcrb. The: critcriu are availab!t.: from the Baldrige National 

Quality Progmm, telephone: (30 I) 975-2036, or through the program '$ web site: 

ill.u;:!/\\'\'1\ \",q ual i \ \',n jS\. go\'. 


More than 40·~t;J.tc quality awnrd programs ~In: based un the BaldrigL! Award program, and 35 of these 

recognize education and hcalthc<trc organi7Jltions, RCCL!Jltly, the .state of New ,Iersey passt:d a bill 

enabling school systems to usc tb:.: N:.:w Jersey QlIality Achievem~nt Award criteria (based on thi! 

Baldrige criteria) £IS a substitutl' lor the: existing state assessment criteria. 


The Malcolm Baldrige N'llional Quality Award was established by Congress in 1987 to enhance U.S. 

competitivenl.!ss by promoting quality ;m!arcncss. rccogniyjng qu,dity achievements or u.s, companies 

and publicizing sucecssJ'uJ performance strategies. The award is not given for specific products or 

services. Sine0 !9HS. 32 Awards have ol!::n rr.;sentcd. 


As a n{}n~regu!alory agency ofthc 1,1.:.:3.:. !)t;pnrtm\!llt nfCommercc's '!'Cdll1010!..!v Administr,ltioll, ~JST 

promotes economic growlh by working with industry 10 develop and apply technology, measurements 

and s.tandards through four partnerships: lhl.: M<:<!SUf\.'OlC:l1 and Standards Lahor;]torics, the Advanced 

Technology Program, the :VIWlUlllcturing Extension Pannership and the B~lldri~c NUliO'",,1 Ouality 

fJrograrOl. 

--on
l-~I'G" back In ~IST News Page 
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NEW OIEMISTRY LABORATORY IS FIRST 

STEP TOWARI) 21ST CENTURY NIST 


FOR IMMEDIATE I!ELEASE: CUllhtci: Michael E. NC\\'ll1lUI 


Mal"ch 8, 1999 (301) 975-3025 


NIST 99-0K 

The Comm.;n:e Depanmcm~.§ N31ionaiinstiwIC of Swml;lr<is and TCL:hnologv took its first step Inlo the 
21 st ccntury with today':; dedication ofthc new Advm;..:.:.:d Chl:tr kat ;-;dcnct';.. I.~ib(lral~\r\' in 
Gaithersburg. ivld. Participating in the ceremony were Commerce Sc..:rctary William Daley, Sen. Paul 
Sarbanl':> tD-Md.)' Sen. Barbara Mikulski (O-Md.), Rep. Conn it; ylnrdla (R-.\~d,) and Montgomcry 
Courtty Executive Doug Duncan. 

The $75 million. I &.58S-sQuare-metcr (200,OOO*squnrc-loot) ACSL was built to house the research 
progmms ofN1ST's Chemical Science and T:..;;;!molngv L;\bor<ltOf\" Research by CSTL scientists long 
hus bcn~rLlcd our !liltion's health and environment, as: well as industl'ial productivity and international 
trade. The new sULte-of·thc-art ACSL features advanced designs that will help NIST meet 21 st century 
needs Jt)1' accura1e c.hemical mcasuwmcnts. standard:; and methods lIsed for pharmuceutkut 
manufacturing, medical diagnosis. pollution monitoring rmd clean up, nutritional analysis nnd other 
chcmicai indus-lries/sciences, 

Among the Icatllfes of the ACSL arc J62 laboratory modules that can he reconfigured to mect special 
needs, 131 offIce modules, precise temperature and humidity con1rol. high~ctlpacity ventilation systems. 
an unintl.::rruptiblc power supply, <l high.pllrity water system, five clean rooms, t\VO cold rooms, five 
non~me{allic labs and advanced dat;! transmission wiring, 

Dcsigm:rlbuilder for the. ACSL is The Austin Compuny t)fClcvdand. Ohio, Construction began in 
Fcbnwry 1996. Construction management has been provided by CRSS Constl1lctors Inc. {a membcr of 
(he Jacubs Eng.ineering Group) ",f Arlington; V,t 

The completion of the ACSL is tll..: Ilrst major step in the i,;f)ort 10 upgrade NIST facilities used to 
conduct a wide range of advanced measurement research, Ilresident Clinton's liscal year 2000 budge1 
request for NIST includcs funding I~)r the next major goul of the plan: construction of the Advanced 
Measurement Laboratory Ilt the N(ST Gaithersburg, Md .. site. 

The AML will aUow NIST to provide U.S. indus.try (lnd ;;cicncc with higher quality rcli.:rence matcrials. 
improved measurements and standards, and more rapidly developt:d research advances. It will feature 
stringent controls on particulale malter, temperature. vihmtioll a:ld humidity th:.lt arc unanuinl1ble in 
current N1ST buildings. Such conditions are vital for housing the lllSlttute1s most advanced metrology, 
pbysic~. \:bel11is~ry, electronics, engineering <.md m;l[(;rlnl" "den..:c rescarch, tlntl will enable NIST to 
keep pace with rapid developments in semiconductor", industrial robots, computers. pharmaceuticals and 
emergilll; tcdmologics [J.:quiring mnleclllur and atomic~k:vel precision. 

As a nllll~rcgulatory agency of the tJS, J)cl2art1ll~~nl ()({:omm~rcc's Tcchnologv Administration. NIST 
promotes economic growth by working with industry 10 develop ond apply technology_ mcasurcmcnt$ 
and standards tbrough jour pnrtner... hips: the Mcasun.:mel1t and Standards Lahortll0rk:s, the ;\dV;\llCcd 
Tcchnol",>.!\' I}ro!!!'mll, the rVlanllfaclllring E;::lcnsiol) Partnership nntl the BnldrJec Na;jona! Qd:1lhy 
l)fO~ram_ 
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'NEW KIT HELPS SMALL BUSINESSES GET A ,lUMP 
ON Y2K BUG', SAYS COMMERCE SECRETARY DALEY 

FOR IMMEI)(ATE RELEASE: Contact: .Janice Koslw 
Mal'ch 22, 1999 (3111) 975-2767 

G 99-26 

Smlllllhail/e.n' r2K Actioll We/'k, Murch 11) - tlpril 2 

SplIIl.\"or,'d by 'lte U,S. SIII(/IIIlIl.~il/e.H Admilli,\lmlio/J, U, ..\', /)('Pllrlll/(!lIll~lComlllerce. U.S. 

J)ep(/rlmel1ll~/AKriclllllm'. III/tlllllier IIKellcie.\' I~f'tlil' I're.\ide/lt',\ COlil/cil 01/ I'I'ur 2()(1fI COI1l'en;o/l. 


JI;\it U'II'II'..lhll.!!III'/I'lk or C/I/l (8(IfI-U-ASK-SHA, 800-.C7-J721Jlo( illjiUlIllllilll//!/1 Actiol/ Wedl 

eL'I~IIf.\. 

With everything from a sclf-asscssment checklist to upgraded software, a new "Y2K JllmpSlart Kit" 
developed under a Commerce Department program 1100V is available to help small businesses better deal 
with the yc,l1" :WOO cOlllputcr pruhlclll. Commerce Secretary William M. Dalcy announced today. 

"For those businesscs who have not yet paid attention to the year 2000 computer problem. it is not too 
late," snid Daley. "Thl.! Y2K JlIlll[)start Kit is readily available, e,asy to lise and contains the basics that a 
small busim:ss needs to start addn.:ssing this critical probll.!ll1," he said. 

The main component orthe kit is software known as Conversion 2000: Y2K Self-Help Tool. Devcloped 
last year by the Manl1l~lcturing Extension Partnership, a program orthe Commerce Department's 
N:ltion;d Institute oJ" Standards unci Tcchnologv, the solhvan.: has been upgra<.kd and now is available in 
both Microsoft Access™ and Exccl™ versions. 

While the software will not solve a ycar 2000 computer problem, it can help small manufacturers and 
other small businessl:s: 

• conduct an inventory of equipment, including hardware, software and embedded systems: 

• identil'y core business systems and rate their importance to the survival oCthe business; 

• dcvelop contingency plans: and 

• plan and managl: rl:mediation projects. 

The Y2K Jumpstart Kit also includes a quick start guide. a dctailed user's guide for the software, and a 
sdC..assesslTIl:llt checklist to help a company determim: \vhether its or its suppliers' computer systems 
and eqllipmcnlmay have Y2K problems. 

The Y2K JlI1l1pstart Kit can be downloaded for free from the MEP web site at v2khelp.nisl.!!,ov. The kit 
also is availablc from MEP cent-.:rs (1-800-MEP-4MFG, 637-4634), Small Business Administration 
Offices or U.S. Department of Agriculture Cooperative Extension ofliccs around the country. 

NIST recently opened the Y2K Help Center Cor Small Busincss to provide technical support to us-.:rs of 
Conversion 2000: Y2K Sdf.. Hclp Tool. Open from Xa.m. to 8 p.m. (Eastern Time) Monday through 
Friday, [he ccnter can be contacted at 1-800-Y2K-7557 (925 ..7557) or at y2khclp@nis1.gov. or by 
visiting the help center's web site. v2khclp.nist.go\'. 
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NIST MEP centers around the country also arc otTering <t variety ofY2K workshops to help small 
mnnufilctllrcrs determine if they have n Y2K problem and develop remediation and contingency plans. 

The year 2000 date prohlemy often called "Y2K" or tht: "millennium bug," refers to the failure of it 
computer progl'J.m or syswm because the "00" year designation is misinterprcH.:J or mistaken for .• 1900." 
The Stamford, Conn.-based Gm1ncrGroup, a leading authority on intormation technology issues: the 
Narionul Fc:.h:ratioll or lndependent Business; tmd other organizations have reported that many small 
businesses have not yet taken steps 10 address year :WOO problems, M:my that are nddrcssing problems 
with thdr computer systems may be overlookin'g potential problems embedded in other systems such as 
machine controllers <lnd buIlding control systcl1~s. 

NIST's MEl' is a nationwide network ofnulIlulficturing extension centers pro\'irling a wide army or 
hllslnes:> nlld h:chnkal assistance 1n small;;\' m~mul~lcit:n:rs in ,11150 :>1<ltes. thl.' District ofColumbiu and 
Puerto Rico. Through r,,1EP. m~lmlfacturers have aecess to more than 2,000 manufacturing and business 
adVisers whos!.! job;;,; 10 help nnu:.; :nakc changes thmlcad to great!.!r productivity, increased profits and 
cnhanci.:d global competitiveness. 

NIST, 11;) ::gcn0Y ortbc COllllllCrl.:J.; Department's '1\:cimnlollY AJI:linistralion. promotes economic 
growth hy working with industry to develop and apply !c-chnolog;.', nW<lsuremcnls and standards through 
four partncl'ship~: the ~k'tlsun:mcnl and Standards Lai;..;mtoriJ.;:s, 1111': Adv<lm.:d Technology PWg,fillll, the 
Manufactlldng 1:)-:I<:I.1:;io!.: ParlJ1l'rsLip and the l1ui(lril2y N~ni'Jn;]1 Oua!:lv Pro!.i1'<lIll. 
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NIST Advanced Measurement Lahoratory 

.June 9, 2000 Media Contact: 
Michal'! E. NewlJl:llI 

(301) 975-3025 

G 2000-100 

·'!Jroulid Brokl:1l for World's Jlrl:ll1icr l'vkasLlrl:I11l:1l1 RL:~l:arch hteilitv (News 
Release) 
~r.A.dv<lncl:d Me<lslIrcment Labor<ltOfv. brochure ~ 


I!.i'/\dvanced· ivk'asurement Laboratorv WL:b site 

-Advanced r"leasllrClllcnt Laboratorv pholLls/artisl renditions 

.PllOtos rrom Advanced Measurement I.aboratorv I!rolllldbrcaking, June 9, 

2000 
~ Remmks hy Commerce SecretarY Dalev at the Advanced Ml:<lSllrcment 
i.abonllory groLinelhrcaking 
", Rcsc~lrch I'rojecl or the TYlx~ that W(luld Benefit fmlll B.::ing Clll1(iucled in 
the AdvHIH.:ed Measurement Laboratorv 
~NIST Measurement and Standards Lahoratories 
~INIST Sel:ks Diverse Team for Constructing Stat<.'·of-the-Art Laboratorv 
(News Releasc) 

Ground Broken for ·World's Prcmier Measurcment ReSClll"ch Facility 

Perhaps olle uflile 1110st signilicunlmikstoncs in the nearly I ()()-year history 
of the N<tti(lnal Institute of Standards ~l1ld Technoloi.!v occurred today when 
ground was broken in Gaithersburg. Md .. on the NIST Ad"allCL'd 
r'vleasun.:ml:nt LaboralOry. ' 

When it is ready for occupancy in 2004, the 47,480-square-metl.:r (511,070­
square-foot). $235.2 million AMI... will give NIST-an agency of the 
Conulll:rce Department's Technology Administration-and its partners in 
U.S. industry access 10 rescarch and development capahilities [lot availablc 
anywhere .::Ise in till: world. The laboratory's uniquc characteristics will hclp 
industry/government collaborators nehicve higher quality refcn.:ncc materials, 
improved measurements and standards. and more rapidly developed research 
advances. 

Participating in toelay's ground breaking ceremony were Commerce Secretary 
William Daley, Scnator Paul Sarbanes (D-Md.), Senator Barbara Mikulski 
(D-Md.), Congrcsswoman Constance Morelln (R-Md.), Montgomery County 
Exeeutivc Doug Duncan and Undcr Secretary of Commerce for Technology 
Cheryl Shavers. 

''The AML is thc world-class facility Ihat will provide Ihe United Slates with 
global leadership in mcasurcments and standards, and sct the foundation for 
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technological advances \vell into the 21s1 century;" said Secretary Daley. 
"What will come fronl within these wall:. will enhance U.S. intlustriul 
compe!i!ivem:ss, t()ster economic growth and improve the qua.lity of life ror 
all Americans." 

The AML will femur<.! stringent controls on particulate matter, tr.;mpcralure, 
vihratio!l '-lnd humidity that are unuuainabk in currt:llt f\IST buildings. ::;uch 
conditions arc vital fl..t housing the instilutc's most advanced metrology, 
physIcs. chemistry, electronics, engineering. malH!l:lcll.!flng and materiuls 
science research, ;and will enable N1ST to keep pace with rapid ucvelopments 
in st:miconductors, industrial robots, computt.:rs, pbarnuu.:cuticals and 
I.."merglng tecbnologies requiring molccl.lIar and momic~level pn.:dsion, 

The AM!.. will consist of tlvc sections: two ~ingle~noor measurement 
laboratory sections below ground with 151 modules (for illlpro\'~d vibration 
isolation and tcmpcmturc control). two singh.:~tloor instrument laboratory 
sections above ground with 187 modules and one ultmclc'ill rOOl11 wing above 
ground. Specially areas \'ilthin the AML indlldc 4g precision tcn:pt.:rature 
comrot laboratories (constant temperatures \vithin :1:0.1 degree Cdsius or 
±(UJl degree Cc:sius depending on need) ;]:ld 27 cxtrcmcly low~vibration 
laboratories. 

Characteristics (hat will he un/loml throughout 1;hc AML includc J-IEPA 
filtration for aU laboratory air; a baseline temperature control of±O,25 degree 
Celsius: mcdmnical, dc"'CtrkaJ, h:1d ::tructurul systerns designed to minimize 
vibration; and a power system rated ror critic;)! electronic loads, Mt:chanical 
services (piping. h.!ntii<Hion ,IUU elcelri!.:al) as well as bborntory :5Upport 
t:lluipment (such as gas canisters) are located in a servicc corridor localcd 
between laboratory modules. maximizing flexibility und cleanliness. 

Finally. naiUral daylighling, encI'gy conscn'ntioJ1 uud 1"l.:cyclilllJ arc 
incorpor~\h.:d into the "green" b:.tilding design ami planned operation of the 
AML. 

As a non-rcgulatory agency of the U.S. Dcnartmcm <jrC(;mm£rce'~ 
T(..'ch:10lo1.:~v Admlnistration, l'IST strengthens the U.s. economy and 
improvcs the quality of life by working with industry to develop and apply 
tl?chnolt1gy. measurements and standards through rml!' pm1nerships: the 
'yka:'>urclJ}£!lL.<}od ~~tndards 1.1Ibont:nr;c~, the Advfll1Ccd 'j'cclinology. 
trogr~!ll. th... i\'1,lJluf~lcturinc Extensioll Partnership and the Baldrige National 
Q\!d\itv Ill'Ogram. 

··-.;:..........,1 
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NIST Advanced Measuremeut Laborato ..v 


Building on Succcs:) 

For almost 100 years, the National InstitUh: of Standards and Tn:lmulo,gy has 
dcveJopt-d the lllC~tSliremC'nt$ Clod slandmcts necessary for the UnLted States to 
excel in technology innovation, For example. the telecommunications 
industry relics on Nl ST st~\I)dard:; t<)r thE..: speed and efficiency oj' calls relayed 
on optical libel'. U.S. auto makers aad parts manufacturers rely 011 N1ST 
e:dibrations, st!lnd<Ircts, and technology tn ensure the quality and reliability of 
their products. Semiconductor chip makcr::; need an mTay of NIST 
measurements to prodlu.;e evcr smaller and faster electronics. 

'I'll cOlltinuc'to n:spund to U,S, sCit::JKC Hnd industry's m:cds for more 
sophisticated mcaSlIn':llH.mtB ,llId stanuan..ls in the race of bcighlc)H,:d global 
-compctilion. NIST is beginning construction ofwhnt will be Oil!.: of the most 
h:t..:hnologically advanced buildings in the world-the Advam.:cd 
Ml'~511n:mCI11 Laboratory, or f\ML. 

In the nearly 40 years since 1hl.: NIST Gaithersburg, Md., campu~ was 
.constructed, industry demand I'm highly lh':l.:l!rntc measurement standards has 
grown tn.:m~ndnusJy. Global L'conomic com~tition, increasing!y advanced 
communications. ~l:1d evcr more sophisticated technology are dri\'ing some of 
these needs:. To meet thc demands, researchers at NIST, part of the 
Comnu.:rcc Departmcnt:,) Tcchnolol.!v Adminislfmiof), have de\'eloped new 
ways to more accurately me,ISUfC, qmmlify. and calibrate industrially 
important proccs~r.:;> and propcr!ics, 
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Tt"chnnlugy 
for 
Tomorrm'f 

NIST 
scicntlsts 
and 
engineers 
can locate 
and 
manipulate 
single 
aloms on a 
surfucc~ 
detect 
ultratrace 
amounts 
of 
chemical 
agent~; 

and 
measure 
the manyT ecltnical ob!>jJ!e:;n.:-IICt' of NISl"s cllrrclit 
optical,!ah!lr.awrie... 
physical,Etlse building criteria 
and 
quantum 

properties of components for telecommunications devices, semiconductor 
chips, and mngnccic recording devices, Huwt:ver, deteriurating conditions in 
1\13'1"1;> oldl;!r lab (;:H:ililics currently ure limiting the quality. accuracy, and 
productivity of many of!hcse ellbrts. When the AML IS ready for use by 
Gaithersburg resc<ll'l.:hc;'s in 2004~ it wilt drmuuticully improve N1ST's ability 
In provide U.S. industry Hnd science with !hc best measurements and 
standards in thc wprid. ' 

Tht.! AML \vill pfi)\'ick sUjlcrior vihrnllon. H.:mpcrnHln.: and hunmlity control. 
and air dcanlines~, Compart!d 1;) tht' ~xisliHg NJST ltlboratory buildings. most 
ofwhieh were buill in the J960s. tht: AML wiIl dmmatieally rcdt!ce vibration 
to sensitive r.:xperlll1c:lts measlll'ing alomic distances orjusl a few nanometers 
(billionths of a meter). Like vibration, temperature nuctuations. can disturb 
tlw rCfiults ofver), sensI1ive mcasurements. Standard ;\\lL laboratories will 
provide tcmpcratun: control or± 0.25 degree Celsius with specialized labs. 
providing ± 0,10 tlcgret.: Celsius and ± (U)! degree Celsius tcmpr.:rature 
control to mect til,,; stringent scicntilic rt.:quircments. ;\il' inside the buildillg 
witI be HEPA tihel'l:d In provide very good nir cleanliness so dust or other 
s:ray ptlrticl...:s wlll )lot (nul metWlIl"emClllS on almnic~s\:alc i..k:vio;.:cs. A spo.::ciuJ 
CllI5.<; J00 clean room wing will provide air cleanliness needed for more 
s..:nsitlvc research. 

HumidilY control wil! rnwicic variations orno more than 1 perco.::m in 
spcciahzed areas .'\!1d 5 pt:rccnt throughout tbe n:st of the facility. Certain 
instruments. mcaslIro.::melHS, <lllli chemic~11 reaclions nrc extremely sensitive to 
humidity" The AML abo will provide lahs with improwd electrical power 
qualilY. In existing NIST lt1bs~ spikes and dips in the voltage ;:tnd current can 
a/Teet .sensilive measun..::ncnts adversely. E!.:onomic evaluations have 
concluded tiun the best way to provide needed air cleanliness. vibration, 
isolation. electrical power ql1u!i1y, al1d temperature and homidity control is to 
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build the AML, Rctrt)!iuing the existieg buildings to AML~qllallty 
environmental condi~klJls is not economically fcasibli!, 

To achieve the rcquin.:d r..:onditinns j the AM L will cnnsist of live wings, c~tch 
with one level housing laboratory spncr.: and onc or two levels for mcchanical 
equipment and environlllental controls. Two of the five sections will be 
cue1pll!:ldy below ground tIn improved vihmtion lsola:io!l and temperature 
control., They \\~ll be utKlffccted by outside temperntun.· varintion and 
vibratiun induced hy the \vind. Special isolated concrr.:tc slahs :lbo wiH reduce 
vihratiun levels. Tilt: arca immediately ahove these two sections will be 
designated quiet zones nnd planted with mimmal care lands<;:aping, 

OllCC occupied, the /\~1L will hillls\! a wide variety or laboratory research 
from NIST's technical units, The most selisitive experiments deemed to huve 
tlu; gri:atest need j'nr special c]lvironmcntll controls and the highest impact 
will be selecti:d tu rd(lcate to the AML. The lollowing arc current ex:nnples 
~lf research thaI could be done more efficiently <Uld with greater accuracy if 
eOlu.iueLed in Ihc AML" 

""'" .....-­~t!: iiii.iii 
~ t.., .. ,,-~·-~-

Sl.'hclUlItk of AML 

Why the Air Must Be V('I'Y Clean 

;\ ,'ifX!dally designed laboratory withinlhc AML would allow devclopml!llt of 
j\'IST Standard Kclcrcncc Materials for measuring wafer contamination for 
sIJmiconductor mnnllfaelHrers. To do this work, scientists need 10 isolate a 
Ikld l:lllissioll anulYLil:a! electron microscope (i'om dU~l\ particles, vibration. 
magnetic fields, and 1clllpcrmurc chang!.:. The microscope must locus on 
n:ttlometer-scale rl'g.i on:- of a scmit:Ol~dHctor water 1\)1' un cx1cnd~d period of 
HmO', In'its Cllrrent 1\I.....Hli(lll~ the microscope will drift ~way from the. urea of 
study in juS! seconds. Furthermore, poor air quality in the existing lab would 
ndn any industrial :.cmiC\)liductor sampks hrought imn it 'Illis is because the 
stnlciurcs in modem computer chips tire so small that a singie 
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I1;JlIomc1Cr~scnlc cotllillnination panicle ';~l.n cause lhe whole device to fail. 

Standard Reference fvb!crinls In help semlcnnduCI(lf man~lluctlln:rs 


accumtc1y mcwmrc contaminatiun of tlK'ir products uhimalcly would improve 

dlicicncy and q~a!ity control for the m,mlll~lcturers. 


When Humidity Burts 

Using precis:.:ly tuned lasers to capture and l1wnipulutl.: alums, NlST 
researchers bnvc produced some of tbl.: coltle!:>1 mnHcr c\'cr, crc"ting atom 
clouds with tcmpcr:mm.:s of less than a millionth of a degree "bove absolute 
ZCIO. In addition to winning a Kobel priz!.: 1'01' its contribution to 
understanding the qtmntum nature of' mmtet', tbis work is yielding important 
contribmlons to the next genermion Or11111C ;md fretjucncy standards, which 
Hre cS,-iential to comm:lIl!cutions antI navigation, HOWi.'Vl,!f, presi.'nt lab 
conditions slow and complicate thls \;,'ot'k. Uncontrollable humidity 
litKluations degrade the stability and pcr{{mnancc oCthe precision !tIsers used 
11.1 :'OCLIS. trap, and lllfU!ipubte the tiny douds {If cold ;'ltoms. Larg..: vibm~ions 
llnd PO,)!, air qmility cause further problems. impeding the rate of progress of 
the rcsc[lrch. In the AivlL th!.:sc problems essentially would be eliminated. 

T~ pied lahonltury ill tn.., lustrument wiut:" 

\Vhcn Vitrnttions An'Jl't Good 

N!ST researchers me using ultra-fast luser pulses to probe chemit.:a.! reactions 
at SUrl~iCCS of mclals. silicon, n:'ttl other advanced materials, Th!.:sc studies 
could lead to man: cfficient W,\ys to cl.!talyzc chemic:II reactions tor more 
cnicient chemical prn;Juc:itm "I' build mmuscule structures for faster, more 
powerltll clecmmi:: cOmptmCI;~S, Tcmperaturc and :lll111ldily challge~. ckctric 
current stability, air partidc:>. aDd vibration can force resettrchers to scrap 
their n:sulis and ~tart over. The r:xpr:fllHcnts are cO!Hiuctcd with vcry fasll~lscr 
pulses lllc;}san.'d II: !CI:llIlSI.:CO:HJS (quadrilljuoths ora seeund), Since light 
travels 0.3 millionths Orli meter In OIlC lcmtosccond, the 1.5 meIer by 3 meter 
tahlc holding the laser and rcla:cd ()rtic~ 1l1t1!:lt vibrate no more than OJ 
Hdl1ionlhs of a 1m:t!.'!!'. In its current itJcailol). the femtosecond 1~1:;l.:r I.!:quipmcnt 
is stable for no more than one hour. Sl.'ctJons oftbc AMI... with the Icast 
vihralio:1 will !lied th~ environmental requirements for tbese kinds of 
c;~;)criments. 

Changing Tcrnpernture Bumpers ACCU1"UCY 

Challenged to prodllcL: parIs with evcr more complex features within ever 
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finer tolerances. manufacturers usc coordinate measuring machines (CMMs) 
to inspect the dinli.:nsions of manufactured gcnrs and other machine parts. 
About 30)000 CM;v1s arc employed in US 1~lctorics and Inboratot'ics, NIST 
provides industry \vlth scv:.::r~d mC<lsun:mC!lt tools and services to ensure the 
accuracy ofCMM mcaSlIn:ments. NIST d'forts to improve the ~lccuracy of 
Ct>.IM measurements have heen plagued with problems due to poor I;l.ir 
quality. humidity. ,111(\ vihr;ltinn. CMI'v1s nre partlculmly scnsitiv~ to 
lcmpcraLure. Calihrating the artifacts that inJlICilry uses lu checK the \iccuraey 
nf its own CMM~ requires a very stable ICr'11pcraturc lor the durmion of a 
Sl..!rlCS of complex m~asurcmctlls- to achieve the desired accuracy. Even heat 
rro:l1 a person st,u:diJ:g ncar Ib~ C~,.,1:"1 will cause tbl.: 1:)o.:tUJ to t';xl'mnd slightly, 
enough to litter tbe accumcy ora C:-'1:"'1 calibration. The A~1L wuuld provide 
10 time:; better temperature control as wtll as improved air quality and 
vil'rDtiol1 ..md humidity c,-HltrnL 

• 	 47,480 sqllan: mctt;nL 
or 5 i 1,070 :>ljuarc fed 
lOwl 

*' Cost $23$,2 million 
*' Occupancy e;.;pe(;lcd il~ 

FY 2004 
• 	 2 single-floor metrology 

l<lboratorv sections 
complctd y hdmv grade 
with 151 lab modules n 
1 singlc~lloor 
instrument laboratory 
sections i\h(}v~: ground 
with )371nh !l1\Jdulc;;. 

• 	 I above ground Class 
1no clean room witlg 
(3,5 or t0wcr panicks 

per lifer), upgladabJc to J\tet'halliclll scrvicc~ .1.\ lH'1I »s 


"dirty'" labdrlUury SUI'pbrt
Class 10 
ct)uipmcllt 11111.1 WI!> hottle" will" 	 Baselinc temperature 
IwlU('ldcu ill scn'lt-c gllllt'Ys I,;{lntrol to \Vilhin ±(j,25 bdwl'CllllllHlrlltHry modules,


degree Celsius llll.aimi,illg flcxihilily :1111.1 

• 	 Tl:liiperamfc !.:olHroll{l c!ealilillcJ,.\. 

within ±(), 1 m :iJU) I 
dcgrci.: CcisilU {{If 48 pn.:cision ICmpL'ratufc control lubomh)ries in 
metrology s~:c!ions 

., 	 Several types of vlhrfltion isolation foundations in metrology laboratory 
"cctions ror a velocity amplitudt.: 01'3 ll~icromctcrs pcr second or less 

• 	 Humidity (:01111"01 to within I pl'rCelli in spccialmctrology laboratory 
;sections and 5 pen.:ellt ill the rest of the facility 

" 	Building~wid~ conditioned power supply systc.:m thut will illcCllEEE 
Std. [ I OO~ 19'12 Cor critical ckctronic loads 

• 	 Ceiling hdghts in lahoratory modules adaptable 10 7 melel'$ (22 feet) 
., 	 Natura! dayligllling. CllCrt,JY consi.:1'\'::ltion, and rccyclillg i!lr..:orporaled 

inh) the AI'... tL" s design and plannl:d op~ration 

err/,lIC./.' .1I1IJe 7. l{J{}O 
;' (1.\1 iIt,daruf: "'!!ilt' f J, 2Ui/1i 
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Cummerce Department Announces \"inner 
of Gloh~lllnformati(}11 Sl'l~urity Competition 

• Nt::\\'s Rch:asc 
• ~ES; Q~H:stio!ls !llld Answers 
• Coml1l~n!i> About :11-: AES from Industry ;md Gm\.'rll1ncnl Ex';clI\i\'cs 
• Swtement fro;)1 Rijndnc1 Developers 
• Bi(lgrnphv (If Riindad Dc\'cluper Jonn Dacmcn 
• B:ographY of Rijn,b.:1 Developer Vint:i..':lt Rijmcil 
• RCtJ.EH:k~..;lJ...l\fS l'n:ss Conlercne<.: b\' DL Cilcryl SI'.:m,:rs, Under Secr<.:tarv 0:' 

Commerce l'or Technologv 
., Rem:lrks nl AES Press Conference by Rav K:mln1Cl', NIST Director 
• Gn 10 the AES w.:h :ihc 

Commerce J)cpartment Announ4'tS \\'inner 
of Gluhallnformatiun Security Compl,titiun 

FOR IMMEDIATE REU:ASE: Contad: Philip Bulman 
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A '\-vol'ldwide competitioii h),develop a new uficryption tccblllque thUl can be used to 
protect computerized infoflllation ended touny when Socrclary of Commerce Nonmlll 
Y. Mim:ta mm()lIliccd the nation's proposed new Advanced Encryption Standard. 

MinC"lll named the Rijndacl (pronounced Rblne-do!J) data (,:neryption formula as the 
winner of a three-year competition "involving SDmc of the wt)r!t.I's; Icnding 
cryptographers. 

"Once final. this stand<:lrd will serve as a critical computer sccurity lool supporting the 
rapid growth of electronic commerce,'l MineL.'\ said. "ThiS is a very significant step 
toward creating a more seCllre digital econ')!l1Y. 1t will alkn\' c~comm{'rce und 
c~govemment to nourish safely, creating new opportunities for nil Americans," he said. 

Computer scientists at the Natlonallnstittlh: oJ'S[undurd:; ,111d Tt:.:.hnolugy, un agency of 
the Cllmmer,\! f)l.'"partmcnt'~ Technolol.!v Admjni~lrntiol1, organized lhe internationul 
competition in a ~Irive to develop a strong information encryption formula to protect 
~cnsitive information in lI.:deral computer systems, Many bll~inessc$ me expected to use 
the AES as I,.vc1L 

The proposed scll!ctiorl or Rijndael as the AES will be formally announced in the 
Feceral Register in several months, and N1ST 1h':l1 will nx;cive publil.: COlnmCI'.ts on the 
dmn Federal Inf<.mnation l'rocessing Sumdard for 90 days. 

Researcbers from 12 ditTl.:n:nt \.:\.)untrics workl:d on develuping adv<!m;wd encoding 
methods during the global competition. 

N[ST invit<..-d the world\vidJ cryptographic c\lHll11:mity to "aunek!> the encryption 
formulas in an effort to break the codes. 
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Alier narrowing Ihe field down from l5 formulas to five, NIST invited cryptographers 
:0 int..;:nsify their "ttacks on the finalists, The agen..;:y and the world cryptographic 
communit}' also evaluated the encoding formulas for factors such as security, speed nod 
versatility, . 

The Rijndacl developers arc Belgian cryptographers Jo,U) Drll.:men (pronounced Yo'-ahn 
Dah'-muo) ufProtoo World international and Vincent Rijmen (pronounced Rye'-mull) 
of Katholicke Universiteil Lcuven. Both arc highly regarded expcns within the 
lntcmational cryptographic community. 

NIST organized and managed the competition with consider:lhlc priV{lte-sector 
cooperation. 

The competing AES c:.lIldid~ltcs were sophisticutcd mathenmtica! fonlluius called 
algoritbms. Algorithms arc at the heart of comptltcrized encryption systems, which 
encode everytbing from ekctronic maillO the secret personal identilkatiol1l1Umbers. or 
PINs. that people usc with bank teller ma.::hllle$. 

When approved, the AES will be a public algorithm designed to protect sensitive 
gownuncnt information w~-11 into the 21 st century. It wi II replace the aging Data 
Encryption Standard, which NIST adopted in 1977 us a Ft:dcrallnformotion Processing 
Standard used hy Ihleral agencies to protect st:llsitive, undassified in!ormation. 

DES and a variant culled Triple DES nrc used widely in the private sector as 'M::1L 
cspcclJ.lly in the tinaneial services industry, 

The ..:nbn (I) c~tnbli~h the AES reflects the dramatic tmn"lorm:ltion Ibm cryptography 
has undergone in recent years. 

Just a few decades ago the science of cryptography was an ..:soteric endeavor employed 
primarily by governments to protect state nnd military secrets. Today. millions of 
Americans use cryptography, often without knOWing it MllS( people who use automated 
teller machines have used cryptography because the secret PINs required by the 
machines arc encrypted b..:fore being senl to a to:-npuler Ihat llUlkcs sure the number 
matches the card. 

Others llSC information cncryptiO!l when they make a ptm:hasc over {he IntemcL ll1cir 
credit \;ard numbers .lre encrypted when they place nn order. 

i'lundr!~ds ofencryption products currently employ DES or Triple DES, ~nd such 
syst!.!tliS have become almost ubiquitous in the !immcial s.:rVll.:CS illtlu~try. 
Consequently. the selection of the AES may affect millions ofconsumers and 
busIllesscs. 

NIST requcsted proposals for the AES on Sept 12. 1997. and a variety of organizations 
around the world responded witb enthusiasm, Elich of tbe cm,didatc ~dgorithms was 
requircd to suppurt key sizes of l2&, 192 and 256 bits. Fur a 128~bit key size, there are 
"pprox;",,,[ely 340,000,000,000,000,000,00 0,000,000,000,000, 
nOOJlOO (340 1lJllowcd by 36 ?.eroS) possible keys. 

NIST cv'lluutcd the cD.m.!idatc algorithms and received invnluahle Hssistance from 
cryptographers at computer security companies and universities ;lfound the world, Good 
3cclIrity was the primary quality required of the winning lormula, but factors such as 
speed and versatility across':l variety of computer platforms also were considered, In 
other words, the algorithms must be able to run securely and dficicntly on large 

20{3 11[6/01 9:lS AM 



http://www.n!Sf.gov{publle_aITairsirckases/gOO-176.blm 

compute1's. desktop eomputers and even small devices such as. smart cards. 

NIST and leading ..:ryptogr~!phers from around tbe world found (hilt (.l!llivc tinalist 
algorithms had~! very high degree of security. Rijndacl v,·as sdccted b.:cause it had the 
best eombiuutloo of security. performance, dlicit:ncy, impJemcntabililY and flexibility. 

The AES competition WHS nl"£anizeo by computer sch.:ntists in NIST's Information 
Technology Laboratory. A lengthy technical analysis of the AES candidates is being 
posted on NISI's web site todny at w\vw,nisLgov/acs. 

Aller the public comment period, NlST wi!! revise the proposcd standard-if 
uppropriate-and submit il to the Secretary orcomrncrcc for adoption as an official 
federal !iutnd<trd, This procl.!ss is expected to be complete by the spring or2001. 

I'ress conHlcts for the Rijndacl team: 

JOHn Daemcn 
'1'01: +32272455 OS, Fax: +32 2 724 50 GO 
jOHn.daemcn@protOllwodd.com 

Vinl,:cnt Rijmen 
Tcl:+3216321RG2,Fax:"3216321986 
vincent.rijmcn@csat,kulcuYcn,ac,be 

As a non-regulatory agency of the U.S. Department of Commerce's T~chnology 
Administration, NIST strengthens the U.S. economy ami improves the quality oflife by 
wllrking with indu:;try to develop and apply l:;c]mology. mo;:asuremcms and st~lIldards 
through fOUf partnerships: the Measurement :lnd Standards Ltbormorics. lhc Advanced 
Technology Prognun. the Manufacturing Extension Pnrtnersbip and lhe Baldrige 
National Quality Program, 

- 30­

For ml1rC information abom NIST, sec our wen site at www.Hi.ntstg{'v, 
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THE NATIONAL INFORMATION 
INFRASTRUCTURE: AGENDA FOR ACTION 

EXECUTIVE SUMMARY 
All Americans have a stake in the construction of an advanced Nmionallnf'ommtion Infrastructure (NIl), 
a seamless web of communi eat ions networks. compu,cr::;, dJtHba~cs, and consumer dectronks lhat will 
put vnst i.!m()unt~; of information at users' lingcrtips, D(.!vc\opmcnt of the NIl can help unleash an 
information revolution that will change forever the way people live, work. and interact with eJch other: 

• 	 Pl..:ople could liv(.) a!most anywhere they wtlntl!d, \vithoLH foregoing opportunities for usefu! and 
fulfilling employment, by "telecommuting" to lheir, offices through an electronic highw;iY; 

• The best ~'chools, tenchcrs, tlnd courses would bc avnilab!c lO nil students. without regard to 
geography, distance, resources, or disability; 

• 	 Services that improve Amer~ca's health can.: s),51:;:n and respond to other important socia: needs 
could be nvnilable on-line. without waiting in line, \vhen nnd where you ne(,.~ed thenL 

Private sector 111'ms un: already developing ano depluying {hut infhlS{fucturc toouy, Nevertheless, there 
remain essential roles for government in this process, Cnrcfully craftcd government action will 
complement and enhance the el10rts orthe private seetor nnd :L,)SurC ihe growth of an information 
inlhlstructurc available to all Americans at reasonahle cust In developing our policy initiatives in this 
area, the Administnuion will work iu close partm:rship with business, labor, ac:!demia, the pUblic, 
Congress, and stale and local government. Our elTons Will bt.: guided by the foll..l\vlng pri:lcipks and 
objt:cti Vi,;S: 

• 	Promote privule sector Investment. througb app!'opriatc tax and :cgulatory policies. 

• 	Extend the ''l,;ni\'crsHl scrvice" concept to ensure tbat information resourccs are available to all at 
afJordablc prices. Because information means l!mpowt'rrncnt-~al1d cmp!oymcnl~~lhe gO\'\!rIlmcnt 
has a dUly to CIlf'UfC that 011 Amcrii.:;.ms have ul..:ceSS to tIlt: l'csourc\:s and job creation potent!,,1 of 
tbe Information Age, 

• 	Act as (l i.:otalyst to promote technological innov:ltion :llld new appllc<ltlons. Commit irnror1:mt 
government rescnrch programs and grants to help Ihe private sector develop and dernonsmile 
technologies needed for the Nll, and develop tbe applicillions and services tlmt w;;l nwximizc iiS 
villue to users. 

• 	 Promott.' seamless, imeraclh'e, user-driven oper:uitlll of thl' r...; J I, As the ~ II "volves into u 
"nctwork ofnctworks," gov.:rnmel:t \vi:1 Cllsun: lbtlls..:r:; >.:all tr~:l::;f~r lnforn!(ltion acruss 
networks easily unci efficiently, To increase the likelihood that the Nil will he both interactive and. 
to a [mge extent, user- driven, government must reform regUlations and poliCIes that may 
inadvertently h(lmpl:r the development of interactive applications, 

• 	Ensure infonmttion s(,,'Curity and netv.'ork reliability. The Nll must be trust~worthy and secure, 
protecting the privacy ofies users. Government action will abo ..:nSHn.: Ihm the uverall system 
remains reliable, quickly rcpaimblc in the cvent of a failure ,lI)d, pcrhaps most importantly, easy to 
use, 

• 	 Improv!: management of the radio freqllency spectmm. ~n mcreasingly critical resource, 

• 	 I'roa.:ct Intellectual property rights.. The Administrdtion ·wi!! :nvcstigmc how to stn,mgtbcn 
domestic copyright laws mld internat,lanal intellectua! property treatIes to prevent piracy and to 
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protect the integrity of intellectual property . 

• Coordina:e with other levels of government and with othcr l1utiOl1s" BeC:'lliSC info:1mHl0n crosses 
state. regional, and national boundades, coordinmion is critical to avoid needless obstacles and 
prevent unf.ajr policies that handicap V.S. industry . 

• 	Provide access to government infornwtion and improve government procurement, The 
Administration \-vitl seek to cnsure 1lwt Fcdcnll agt:nciL"s, in \:onccrt with gLnLe and local 
govcl"I),mcnts, lise the NIl to cxpand the in!or!llat~on :.JvuiJubll: to the public, ensuring tlWi the 
immense reservoir or govcl'I1ment information is nv~!il<lbJc to the public easily ~md ('(Iltiwbly, 
AdditionoHy. fedeml procurement p(Jlicies tor tdecommunications ~md information services and 
equipment wil1 be designed to promote important tcchnical d(-velupmcnts for the NIl and to 
provide attmctive incentives for the prlv,;tte sector to contribute to Nll development. 

The time for action is now. Every day bring:) news of chnngc: ncw technologies. like hand~held 
computerized assistants; ne\v ventures and mergers combining businesses that not tong ago seemed 
discrete and insular; new legal decisions Ihat chilllt:nge the separalion of computer, cable, tlnd telephone 
companies. These changes promise substantial bcnclits for the American people, but only if government 
understands fully their implications alld begins working with the priv'l:e $eClOr and other interested 
panies (0 shape the evolution of the COI!llHUnic,ttiotls infrnSlrllclurc. 

-Ole benefits of the NIl for the nation arc immcnsc, An advanced inlornmtion infmstructure will ~n;.lble 
U.S, firms to compete and win in the global economy_ gl'ncrating good jobs lor the American people and 
economic growth for the nation. As importantly. the NIl can transform the lives of the American people 
~- ameliorating the constraints of goography. disability, and c..:onomi<:: status •• giving all Americans a 
fair opportunity to go as far as tbeir 13k-nts and ,ambitions \,... illtake thctn. 
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The Administration's Agenda for Action 

Version 1.0 

I. The Promise of the Nil 

Imagine you had D. device that combined a telephone.:1 TV, a camcorder, and a personal computer. No 
matter where you went or what time it WHS, your child could see YOll and talk to you, you could watch a 
rl~play ufyollr temn's last game, yon could hrowse the blest add:l.ions to the libwry, or you could lind 
the best pri.::es in town on groceries, It!rnilure. dothr..':;, •• whatever YOll needed. 

Ill1flginc further the drmnatic chunges in your life if: 

• 	 Tbo: best SdlllOls. teaclmrs, and courses were uvnilablc to all s~utlcnts. without regard to 
geography, disttitlCe, n:SO~lrces, or disability; 

" 	The vast resources of 3rt, literature, and science \.\,ere 3\.'ailnblc t:"verywherc, no! ju:;t in large 
institutions or big~city libraries und m~I~t:UJ~lS: 

• 	 Services tlmt improve America's health cure system und respond to other impQrtanl sociat needs 
were available on-line. withom waiting in line. when and where you needed them; 

• 	 You could :ivc in many places wltlwut fmegotng oppnrtllnilics for u~eflll nnd fullilling 
employment, by "te!ecommuting" to your ortk!'" lhrotlgh <.IIi l.'It:ctronic highw;,))" instc<td of by 
<lutomobile, bus Or train: 

• 	 Slm!!1 manutllcturers could get mders flOm all ov..:r the world dcctmnically .- with detailed 
spt:dneations -. in i\ furm that till,) machines wult! us;; 10 pru;Juce the nct:cssury ih:m:;; 

• 	 You eouid see the latest movies, pht)' the hottest video gmm:s, ur bunk and shop from the comfort 
of your home whenevcr you chose; 

" 	You could oblain govcrmncnt information {El'ccI!Y or thnragh local organizations like libraries. 
apply fur and receive government benefits eh:ctronicaHy. and g.et 111 louch with government 
ofiicials easily; and 

• 	 Incividui.tl government agencie!L businesses and otber ;.::1t;I;.:~ aU \.:ultl~: cxchangt,; i:1lor;ll(.ltion 
electronicatly -- rcrlw.:ing paperwork and improving :::>ervi..:c. 

Information is one of the nation's most critical economic reS0urc>!s, ror service industries <.lS w{,.'!{ as 
manuhlcwring. l'Or economic as well as national security. By one ...·stimutc, two- thi:-ds or u.s. workers 
are in inJonnatiol1*!"l!lated jobs, and the rest are in industlics that n.:ly Il'.:uvi!y OIl infoI"11U!IJ0I1. In un cru of 
globul markets and global competition, the tcchnologit:s to creme. manipulate, manage ilnd use 
information are of strategic importance for the United Shltes. Those tt;':chnologies will help U,S. 
businesses remain competitive and cren1e challenging, high~ puyingjobs. They also will fuel economic 
growth which, in turn, will gel1crute a sh.:adily~incn:asing standard ot' living for all An1erk~iJls. 

That is why the Administration has launched the Nmional Information Infrastructure initimivc. We arc 
committect" to working with business, labor. Ilcademiu. public inlcn,:sl groups, Congress. and stme and 
local government to ensure the development of a natiuna! infonmition Inlhlstn](..:lure (Nl!) that cllnblcs 
all Americans ~{) access information and com~mlniCnl\: with ~ach other using vo;~t;':, datlt, imagc,or video 
at anytime. anywhere. By encourag~ng private scctul' investmcnt inlhe Nlrs dt.'vdopmcm. nod through 
government programs to improve nCceS.S to essential st.:rvit:cs. we will promote U.S. cO!llp~titivencss, job 
creation and solutions to pressing social problems, 

II. \Vhat Is the NIl '? 
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The phrase "information infrastructllJ't:" bas an expansive me.ming. The NII includes more than juSt the 
physical facaities used to transmit, store, process, and display voice. data, and imnges, It encompasses: 

• A \\"ide range and ever-expanding range of equiprmml including enmems~ scanners, keyboards, 
telephones, fax maehincs, cl1mpulcrs, switches, compact disks, video and audio lure, cable, \-vire, 
smc:Jitcs, ()ptical tiber tnmsmissio:! lines, H1lcrowavc !idS, switches, tc1cvlsbns, mOl1ltors, 
printcrs, and much more. 

The NH will integrate and interconnect these physicul components in a kehnologi-=ally neutra! 
manner so that no one industry will be f:-tvored over uny O:hCL Most imporl~mtly, the Nl! requires 
building foundations for living in thc Informmiol1 Age tmd for making th<"'5e technological 
advances useful to the public, business, libraries. and other nongovernmental clHities. That is why. 
beyond the physical components of the inllnstructurc, the value of the National Information 
lnfrastructure to users ,md the nation will depend in large pari on the quality ofits other elements: 

• The infon~mion itself, which may be in the form of video programl'nbg, scicnti!ic or bU!ijnt'ss 
dat<\bases, ;n:ages, sound recordings; library m\.:hivc;-.;, and olher ;ncdkL VOS~ qU'1I1ttt:CS of that 
i:1lonnation exis: lOday in gowrnmen: age!:!.:!c}; '!lu: evcn ClOre valuable inl{mnaliu!~ is prodl:ccd 
every dny in our laboratorks, studios. pt:blishing hous<:i:i, und elsewhere. 

• Applications and soft\','~lrc [h~lt ~lllo\\' users to ,ICC("'SS, manipulate, organize, and diges.t tbt: 
proliferating mass ofinforlllution that tbe Nil's facilities \vill put at (heir lingertips. 

• The network standards and transmission codes t1ml facilltate inwl"connection and intcropcration 
bdv.'cen networks, and ensure thl! privacy of PCI'SUI1S and the st:curity of the information carried, 
as well as the security and reliability of the networks. 

• The (1(.'oplc -- Jargc!y in the private sector ~~ who ~rcatc the information, develop applications and 
services, construct the facilities, and train other~ to tap its potcntial. M(lUY oj' these people will b~ 
vendors, opewwrs, Hnd service providers \vofking for private industry. 

Every component of the informmion infrastmcturr must bl' developed and integrated if Americ", is to 
c~pturc the promise of the Information Age. 

The Administration's NIl iJ~itiativc will promote and stlppon full del,'clopmeJll or each c.:Olll.pOI1Cl1t. 
Ih:gulntory rmd (.."Conomic policies ......ill be- ndopted tlml 1.:1I(;omagc private fir;ns to crelHe jobs and invest 
In the llppEcations and physical f;;lc:lities that comprisl.' the inff.l::ltnlctUf\:, The Fedc~al gowrnm..::nt will 
m,';;lst tedll:ltry, lubor, academia, and ;;;talc a:1d local gu\,..:mmcms in dcveloping the tnfOnnUlion resourcC"~ 
and nppliCtllions ut.:cdcd lo maximize the poter;tial 01'11;0;;"': underlying fncilitics, Moreover. ,mti perhaps 
most importantly, the Nil initintivc will help ecilicUll: and tl'ain our people so that they [Ire prepared not 
unly to contribute to the further gro\\1h of the Nil, but also to understand and enjoy fully the services 
and eupubiliiics tIm!. it witl muke Hvuilable" 

Ill. Need for Government Action To Complement ('!'iV'1h.' Sec{;)I' ll.<.tdtrshil) 

The foregoing discussion ofthe transforming potential ofth:.: Nil should not obscure a fundamcnt~l fact 
-- the private sector is nircady developing and deploymg such an infrastroclUfl.! today. The United States 
cOlmmmications ;;ystem -- the cor.dult through which most inl0nna;ion is Hceess(xl or distrlbtl1.ed -- is 
second to Hone in speed, cnpaeity, <lnd reliability. End: year the inlonmHion resources. hoth hardware 
Hlld ~\}nwttre, available to 1110St Americans are ;:;~Ibstanli.:tay lllore extensive and more powcrfu: than the 
pn:vlous year. 

The private sector \villlead tbe deployment of the NIl. In rce:.:nt yenrs. U.S. comp~mies have invested 
more than $50 billion anmmlly in telecommunications infrastructure .. and ,hat ligun: docs not ac~ount 
for tht: vast investments made by iinns in related industries. such as computers. In camra::;t, the 
Adminlstrnlion's tU11bitious agenda for investment in critical NlI projects (including computing) amounts 
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to $1-2 billion annually. Nonetheless, while the private sector role in Nil development will predominate, 
the government has an essential role to play. In partiCUlar, carefully craned government action can 
complement and enhance the benelits of these private sector initiatives. Accordingly, the 
Administration's Nil initiative will be guided by the following nine principles and goals, which are 
.discussed in more detail below: 

• 	 I) Promot(~ private sector investment. through tax and regulatory policies that encourage 
innovation and promote 10ng- term investment, as well as wise proeurem~nt of services. 

• 	 2) Extend the "universal service" concept to ensure that information resources are available to all 
at affordable prices. Because information means empowerment, the government has a duty to 
ensure that all Americans have access to the resources of the Information Age. 

• 	 3) Act as catnlyst to promote technological inno\'ation and new applications. Commit important 
govcrnment research programs and grants to help tlu: private Sl!ctor 0cvcJoP and demonstrate 
technologies nccded for thl! NIl. 

• 	 4) Promote seamless, interactive, user-driven operation of the NIl. As the NIl evolves into a 
"network of networks," government will ensure that users can transfer information across 
networks easily and efficiently. 

• 	 5) Ensure information security and network reliability. The Nil must be trustworthy unc! secure, 
protecting the privacy of its users. Government action will also aim to ensure that the overall 
system remuins reliable, quickly repairable in thl! event of a fail un.: and, perhaps Illost importantly. 
l!asy to usc. 

• 	 6) Improve mnnagement orthe radio Ii'equency spectrum, an increasingly critical resource. 

• 	 7) Protect intellectual property rights. The Administration will investigate how to strcngthen 
domestic copyright laws and internationul intellectual property treaties to prevcnt piracy and to 
protect the integrity of intl!llectual propl!rty. 

• 	 8) Coordinate with other levels of government and with other nations. Becnuse information 
crosses state, regional, and national boundaries, coordination is important to uvoid unnecessary 
obstacles and to prevent unfair policies that handicap U.S. industry. 

• 	 9) Provide :.lccess to government information and improve guvernment procurement. As described 
in the National Performance RC\'icw, the Administration will seek to ensure that Federal agencies, 
in concert with state and local governments, use the Nil to expand the information available to the 
public, so that the immense reservoir or government information is available to the public easily 
and equitably. Additionally, Federal procurement policies lor tekcommunications and in!onnation 
st:rvices and equipment will be designed to promote important technical developments fo!" the Nil 
and to provide attractive incentives for the private sector to contribute to Nil development. 

• 	 The time for action is now. Every day brings news of change: new technologies, like hand-held 
wmputerized assistants; nl!W ventures and ll1erg~rs combining businesses that not long ago 
seemed discrete and insular; new legnl decisions that challenge the separation of com put!.!!", cable 
and telephones. These chnnges promise substantial benefits for the American people. but only if 
government understands fully the implications or these changes and to work with the privatc 
sector and other interested parties to shape tIll! e\'olution orthl! communications infrastructure. 

IV.I\1;tnHging Chungc/ Forging Pnrtncrships 

We will help to build a partnership of business, labor. aca(il!mia. the public, and government that is 
committed to deployment of an advanced, rapid, powerl'ul infrastructure accessible nnd accountable to 
all Americans. 
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Forging this partnership will rt:quirt: t:xtensive inter- governmt.:ntal coordination to t.:llsurt.: tll:lt 
Administration, Congressional, state and local governml.!111 policy n:garding the Nil is consistl:l1t, 
coherent, and timely. It also requires the development of strong working alliances among industry 
groups and between government und the businesses responsible lur cl'l:ating and operuting the NIL 
Finally, close cooperation will be needed betwl:en government, users, service providers, und public 
interest groups to ensure that the NIl develops in a way that benefits the American people. 

Specifically, the Administrution will: 

• (I) Establish an intt:ragency Information Inf'rastrLH.:llln: Task FOl'l.:e 

The President has convened a Federal inter-agency "Information Infrastructure Task Force" (IlTF) 
that will work with Congress and the private sector to propose the polil.:ies and initi;:J.tives needed 
to accelerate deployment of a National Infurmation lnli·astructure. Activities oj' the IITF include 
coordinating government efforts in Nil applications, linking government applications to the 
private sector, resolving outstanding disputes. and implementing Administration po!icit:s. Chaircd 
by Secretary of Commerce Ron Brown and composed of high- level Federal ugency 
representatives, the lITF's three committees focus on telecommunications policy, information 
policy, and applications. 

• (2) Establish a private sector Advisory Council on the Natiomtllnformation Infrastructure 

To facilitate meaningful private sector participation in the IITF's delibcrations. the l'residcnt will 
sign an Executive Order creating the "United Stutes Advisllry COllncil on the National Information 
Infrastructure" to advise the IITF on matters relating to the dcvelopment orthe NIl. The Council 
will consist of25 members, who will be named by the Secretary of Commercl: by December 1993. 
Nominations will be solicited from a variety ofN(I constituencies and interested parties. The IITF 
and its committees also will use other mechanisms to solicit public comment to ensure that it hears 
the viev,.·s of all interested parties. 

• (3) Strengthen and streamline Federal communications and information policy-making agencies 

In order to implement the ambitious agenda outlined in Ihis document. the federal agencies most 
directly responsible for the evolution of the Nil (such as NTIA. the Oflice of Information and 
Regulatory Atfairs at OMB, and the FCC) lllust be properly structured and adequately staffed to 
address many new and difficult policy issues. TIll: Administration intends to ensure that these 
agencies have the intellectual and material resources they nt.'ed. In addition, in accord with the 
Vice President's National Pcrl~mnance Rcview, these agencies will make the organizational and 
procedural changcs needed to most effectively contribute to the Nil initiative. 

V. Principles and Goals for Government Action 

The Task Force currently is undertaking a wide-ranging examination oj' all issues relevant to the timely 
development and growth of the National Information Infrastructure. Specific principles and goals in 
areas where government action is warranted have already been identified and work has begun on the 
follo\"ring matters: 

• I. Promote Private Seclor Investment 

One of the most effective ways to promote investments in Ollr nation's information infrastructure 
is to introduce or further expand competition in communications and information markets. Vibrant 
competition in these markets will spur economic growth, create new businesscs and benefit U.S. 
consumers. 

To realize this vision, however, policy changes will be necessary: 

Action: Passage of communications rd'onn kgislation. The Administration will work with 
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Congress to pass legislation by the end of 1994 that will increase competition and ensure univcrsal 
access in communications markets -- particularly those, such as the cablc television and local 
telephone markets, th[Jt have been dominated hy !llollopuiies. Sut:h kgislution will explit:itly 
promote private sector infrastructure investment -- both by companics already in the market and 
those seeking entry. 

Action: Revision of tax policies. Tax policies are important ddcrminants of the amount of private 
sector illVl!stment in the NIL The President has signed into law tax incentives for private sector 
investment in R&D and new business formation, including u three-year extension of the R&D 
credit und a targeted capital gains reduction for invcstments in small businesses. 130th of these tax 
incentives will help spur the privatc sector investment needed to develop the NIl. 

• 	 2. Extend the "Universal Service" Concept to Ensure that Information Resources Arc Available to 
All at Affordable Prices 

The Communications Act of 1934 articulated in gener:tl terms a national goal of "Universal 
Service" for telephones -- widespread availability of a basic communications servicc at alTordabh! 
rates. A major objective in developing thl! NIl will be to extend the Universal Service conccpt to 
the information needs of the American people in the 21 st Century. As a matter of fundamental 
I~lirness, this nation cannot accept a division of our people among telecommunications or 
information "haves" and "have- nots." The Administration is committed to devc\oping a broad, 
modern concept of Universal Service -- one that would emphasize giving all Americans who 
desire it easy, affordable access to advanced communications and information services, regnrdless 
of incoml:, disability, or location. 

Devising and attaining a new goal for expanded Univcrsal Service is consistent with efforts to 
spur infrastructure development by increasing competition in colllll1unications and information 
markets. As noted abuve. eompdition can make Illw cust high quality servicl!s and equipment 
widely available. Policies promoting greater competition in combination with targeted support for 
disadvantaged users or especially high cost or rural areas would advance both rapid illfrastruclun; 
mOl\l.:rnization and expanded Universal Service. 

Al'tion: Develop a New Concept or Universal ServiL:c. Tu gather information on the 
best characteristics of an expanded concept of Universal Service, the Commerce 
Department's National Telecommunications and Information Administration (NTIA) 
will hold a series ofpub!ic hearings on Univcrsa! Service and the NIl. beginning by 
December 1993. The Administration willmukc a spccial enort to hear from public 
interest groups. Building 011 the knllwlcdge gained from these activities, the IITF will 
work with the Advisory Council on the National Information Infrastructure. as well as 
with state regulatory commissions, to determinc how thc Universal Service concept 
should be applied in the 21st Century . 

• 	 3. PromlJte Techllologicallnnovation and New Appli<.:iltions 

Government regulatury, antitrust. tax. and intellectual property policies ali" alIeet tl1l.': kvel and 
timing (If new offerings in services and equipmcnt .. including the technology base that generates 
innovations lor the marketplace. l3ut technological innovations ultin"iately depend upon purposeful 
investment in resear<.:h and development, by buth tile privatI..! sector nnd government. R&D 
investment helps firms to create better products and services at lower costs. 

As noted in the Administration's February 22,1993 tl'Chlll)\U!2.\' ]Julie\' st,I!Crnenl: "We un: moving 
to accelerate the development of technologies critical for lung-tcnn growth but not receiving 
adequatc support from private firms, either bt!catlse the returns arc too distant or because the level 
of funding required is too great for individual Iirms to bear." Government research support already 
has hcJped create basic information tedlllologies in computing, networking and electronics. We 
will support further Nil-related research and technology <.h::velopment through research 
partnerships and other mechanisms to accelerate technologies where market mechanisms do not 
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adequately reflecl the nation's return on il1vCStln~nL [n panicular, rht!se government resc ..rch and 
funding programs wil! focus on the development of hendicial public applications in the fields of 
education, health care, manufacturing, und provision of govt.'[I1ment services, 

Actiun: Continue the High~Perfonnuncc Computing and Communications Program. 
Established by the HighwPerfornmncc Computing Act of 199! > the HPCC Program 
funds R&D designed to create more powerful computers, It\ster computer netwo!'ks. 
and mo!'t.' sophisticated software. In addition. 11;1.: 1-1PCC Program i::i providing 
scientists and engineers with the tooh; and tl'UiJ'tlng they need 10 solve "Grand 
Challenges," research problems·- like dcsigning new drugs·· tho! cam:ot be solwd 
without the most powerful computers. The Adminisifation hus requested $1 bil1ion 
for the HPCC Pl'Ogrnm in fiscal )Iei\!' Il)l)q, <lnd is in thc,proeess of forming <l 

"High~I\~rlbrmance Computing Advisory CommiHct!," to provide private sector inplJ~ 
Oll tl10 P:'ogrum. 

We Imvc abo requested an additiomil $96 million:o t:1I: FY 1994 budget to create ~\ 
n;:w component of the HPCC Progrom --Infor:natiolllnrmstmc~ure Technologies <llld 
Applicatiolls (!ITA). The Administratiun IS worki!~g with Congress to obtain 
mJthOrlZHlion 10 fund this eHort. whkh will dt:l:clDp and i.pply high-performance 
computing and highwspeed networking h.'dmologks lor I.;se in the fields of health 
care, education, libraries. manufllcturing. and provision of government infornwtion. 

Action: Implement the Nil Pilot Proj~ets PrognHn. In its FY 94 budget) the 
Administration has requested funding. from the Congress ror NlI networking pilot and 
dcmnnstrnilon projects, Under NT1A's dil'~cti(m. this pilot program will provide 
mnlching gmnts to state and local gOYemm<:nts, h~tdth care providers, school districts, 
Ilhmries, universities, and other non~rrofit entities. Tbe grants will be <1warded uncI' a 
competitive merit review process and will b<: used to fJ.llld projects to connect 
instiwtions to existing networks, cnhnlH:c comnwnications networks that arc currently 
opcrational, and pen~it users to lntcrCOll!l1;et <lmung din~n:nt nt:tworks. F~!!ldcd 
projt:t:ts \\'ill demonstrate 1hc pot>!:1tial of the NJ [ and provide tangible bt.!J:dits to their 
cOHllm,nities, Eq.. m!!y impDrwnt, Ihey will help J!Jvt.!rage the re~ources and creativity 
of the p!'ivme sector to devise neW applications und llS(.'S urihe NfL TI~e succc.ssc5 or 
tbe these pilot pl'Ojecis will create an itl..:mtiv!,) pro~!.:$S II1<.>t will generate more 
innovative approaches each year. 

Action: Inventory NU Applicalions Projects, MUllY insights {;3n be gai:1cd by sharing 
information about how government can elTcctivcly usc the Rtf. By the end of Janunry 
1994, the t tTF will complete an inventory of current and planned government 
activities and will widely disseminate the rCSl111S tbrough electronic <111d printed 
means. An electronic forum is being established 10 encourage government and private 
sector c0l1tribution5 and comments about government '~rpIiCal!OnS projects . 

• 4. Promote Seamless. Interactive, User~D!'iven Op(!!'mion 

Because the Nil will be ",network uf networks. idormmim: :nust be transferable over the 
disparate n<:tworks easily, accurately, nnd without emnpwl1:ising th;; content of the messages. 
Moreover, the Nll will be of maximum valw: to 11$(.')'::; if II is suftielcmly "open" and interactive so 
Ihut usc!'s can develop I:ew services and applicn!ioll$ or C;.;chlllige information among themselves. 
without \A/ailing for s(;rvices to be ofl'cn:d hy tll~ linns that "pGnlte the NIL In this way, users will 
develop new "electronic comm~mities" and Sh;lfC knowl\xlge and experiences thm <.:<iH improve tb~ 
way tlmt.thcy karn, work, play. and participate iJ: :he Am-.:rican democracy, 

To assure itileropenlbility and openness of the many components ofan efficient, high~c::l!1i.\(.:ity 
Nl!, standards for voice, video. datn. and multi-media services must be de\'doped, Those 
standards also must be compatible \vith the large inslalled base of communications technologies. 
and flexihle and adaptable enough to meet user needs lJt alTonlabh.: costs, The United SUHCS has 
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long relied on n consensus-based. voluntary standards-setting process in communications. 
Particularly in th;; area oJ'inlormati01i and CUltlll'.lIl1i..:ution" h.:d,nology. where product cycles <HI,;" 

often measured in months, not years, the shmuards process is crilicnl and has not always worked to 
speed tcchnologica! innov:nion and sc:,\'e end-user:; we;!. (Jo\,ernmcnt C~1n cata!vzc: this 
indu~lry-drivcn'-'process by parlicipnting niorc actively if: ;Jrivatc-:;.c;;tor slandarct:.-w:-iLing bodies 
and by working with industry 10 address slralCgk lcchnkal barrier~ to intcroperabilhy and 
adoption of new technologies. 

To increase the likelihood thut the NIl will be b011t interactive amI. to a large exlcnt, user-driven, 
government also must refonn regllltltions and policies that J11ay inadvertemly hamper 111..: . 
development of internctive applications, For cxampk, government regulations concerning the lack 
of reimbursement of health care procedures may deter tht: growth ofdistance medicine 
~ippJications, 

Action! Review and clarify the standards plUeess tu speed NlI applications. By 
October 15. 1993 the Commerce D::nartmcn!\-: Nutiollulllls!itutc for Standards and 
Technology (NISI) wiH establish .:1 pan.:! and work with other appropriate agencies to 
reviev.' the government's involvement in t<stllblisbing network requirements und 
standards with domestic ,md intc;llJtional p'U·lt"'::·S. Til...: panel, w;tl1 input frun1 th.: 
priv1;lte s(:ctor and other J~vels of government. will consider the role of the 
government in the standards process and will identify opportunities for accelerating 
the deployment of the NI I. 

Action: RcvievI' and reform government I"t'gubtlons that impede dt.'vdopmcnI of 
interactive scrvie1..'s and llpplications. Thl.: Administl',Jtion will work dusdy with the 
private sector, as \vc!t uS stme itnd local govJ:;rnmcnts, to identify go\'crnmcnt policies 
Jnd regulations that mny hindt'r the growth of intewcti\'1.' services rind applic<ttions. 
The IITf will cil!tl!rmim:: how those rl!gtll~lli,.)ns should be changed. 

11 5. Ensure Information Security Clnd Nctwork Rdiabilit), 

The tmstworthincss nnd security of communications channels and networks are essential to the 
success orthe NIL Users must be assured that information tran.smitted over the lnfr;uitn:c.tme will 
go wh~n and whcre it is intended ~o go, Electronic information sysl;:ms: C!~n creat<: n;,;w 
vulnerabilittes. For example, electronic fLies CUt) be bruken into and copied from remote locations. 
und ceHl1lar phOl!t' convcrsalJot)s cao be monitored easily. Yet these SaJl'..t' system;;.. :r p:opcrly 
uo..!liign;,:d, can o~·:cr greater SCCl:rity ibm kss <It:v,IJ1CI..'u (.:onmnmkalions chutmds. 

Through the usc of information systems, g~thcdng, sending, :tJ-:.d rcc\!lving u wiJ...: vuric:1' uf 
pcrsonal in!:)fDlmion is now simpie, quick, n:ld r,,'I:I:ivdy im:xp'.:!1s;vl.:" TI1-.: llS~ ofinformmion 
technologies to access, modify, revise, repackage, and resell Information can beneHl individuals, 
but unauthoriz~d use can encroach on thdr pr:vncy" Whil(' media reports olkn emplmsiz..: the role 
of modern infonnation technology in invading priva-.:y. technulogy advances and enhanced 
management oversight also offcr the opportunity for prh'acy prot(."Ction, 'nlis protection is 
especially important to businesses that increasingly transmit sensitive proprietary dala through 
dectronic ll1l:ans. In a climate of tough global competitiveness to gtlin fl1nrket advantage, the 
con!ldentiality of this information can spell the difference between business sueccss or Illilme. 

In ~\ddition, it is essential that lilt Federal guvt·rnmcl11 \\\;I"k with the communications industry to 
reduce the vulncmbility of the nation's infornmlion inl"rastruclllre, The Nil musl be designed and 
managcd :0 a way tblt minimiz',:s the il!1p::ct OLlCddcl1: ur sllbo'.~'bC. Tb.: $ys!~m must ,:.$,1 

continue to function in lb..! evcl:t of auack or cutu"t;·oplii\.: natur:1i disastt:L 

Action: Rcviev,· privacy coecerns of tlw N;l, TIll: IITF h:l::: developed a work p!tUl \I; 

illvcstiga~c what policies are necessary to ensure tadividual privacy, while 
recognizing the legitimate societal needs for Informatioll, including those of hlw 
enforcement. The IITF has also devdop..:d ,1 w(lrk phm to lnvt::itigntc huw the 
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government will ensure that the infrastructure's operations arc compatible with the 
Iegitimutc privacy interests of its users. 

Action: Review of encryption technology. In April, the President announced a 
thorough review of Fcckral policies on cncryption technology. In addition, Federal 
agencies are working \vith industry to develop new tcd1l1010gies that protect the 
privacy of citizens, while enabling law enforcement ngencics to continue to use 
court-authorized wiretaps to tight terrorism, drug rings, organized crime, and 
corruption. Federal agencies arc working with industry to develop encryption 
hardware and software that can be Llsed for this application. 

Action: Work with industry to increase network reliability. The National 
. Communications System brings together 23 Federal agencies with industry to reduce 
the vulnt:rubility orthe nation's teIcCOmJl111nicutioll~ ~ystellls to accicknt, sabotage, 
natural disaster, or military attack. And the Ft:deral Communications Commission has 
an industry and user Network Reliability Council to advise it on ensuring the 
rdiability of the nation's com!l1<.:rcial td':CO!l1I1lUllicatilllls networks. These efforts arc 
increasingly important as the threat posed by terrorism and computing hacking grows. 
The NCS will continue its work and will coordinate with the IITF. In addition, the 
National Security Telecommunications Advisory Committee, which advises the 
President in coordination with the NCS, as well as the FCC's Network Reliability 
Council, will coordinate with and complement the work of the Advisory Council on 
the Nutional Information Infrastructure . 

• 6. Improve Management of the Radio Frequency Spectrum 

Many of the dramatic changes expected from tile development of the information infrastructure 
will grow out of advances in wireless technologies. The ability to access the resources orthe NIl 
at any time, jj'om anywh<.:re in the country, will be constrail1l.:d, however, if there is inadequate 
spectrum available. To ensure that spectrum scarcity does not impede the development of the Nil, 
the Administration places a high priority on strcamlining its procedures for the allocation and use 
of this valuable resource. 

Action: Streamline allocation and usc of spectrum. The Administration is working 
with Congress to fully implement the spectrulll lll<.lnilgem<.:nt provisions of the 
Omnibus Buduet and Reconciliation Act of 1993, to streamline government use of 
spectrum and to get spcctrumto the public eniciently. These provisions will provide 
greater Ikxibility in spectrum allocation, including increast:d sharing or sp<.:ctrum 
between private sector and government users, increased flexibility in tcchnical and 
service standards, and increased choices for licensees in employing their assigned 
spectrum. 

Action: Promote market principles in sp<.:ctrum distribution. Further, the 
Administration will continue to support policies that place a greater reliance on 
market principles in distributing spectrum, particularly in the assignment process, as a 
superior way to apportion this scarce n:sourc<.: among the widely differing wireless 
s<.:rvices that will be a part or the NIL At the same time, thL: Administration will 
develop policies to ensure that entrepreneurs and small. rural. minority- and 
women-owned businesst:s are able to participate in spectrum auctions. 

• 7. Protect Intellectual Property Rights 

Development of an acivanc<.:d information inji':;lstl'llcture will create lInprt:cedented markl.!t 
opportunities and new challenges for our world-preeminenl media and information industries. The 
broad public interest in promoting the dissemination of infurmation to our citizens must be 
balanced with the need to ensure the integrity oj' intellectual property rights and copyrights in 
information and entertainment products. This protection is crucial if these products -- whether in 
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the lonn of text, images. computer programs. d:1tabases. video or sound recordings. or multimedia 
formals ~~ are to n!ovc in commerce usbg th.:- full cq1ltbility orthc NIL 

Action: Ex~minc the adequacy of copyright laws. The lITF will investigate how 10 
strengthen domestic copyright laws and international inte!lccttml property lreatics 10 
prevent piracy and 10 protecl the inlegrit)' or imdlcctual pr0j"X:rtY" To ensure broad 
access to illlormmiot) via the NIl. the lITF will sImI; I:ow lrmli:ional concepts off!]r 
u::c :ihould aPr:)' with res~ct to liC\\, n~edia and 1',CW works. 

Action: Explore \>,:ays to identity and reimbur;:.c copyright owners. The IITF will 
explore the need for standards tor the identification of copyrigh1 ownership of 
infonnation products in electronic systems (e.g,. t:lcctronic headers, labels or 
signature techniques). The Task Force Will also cvahl<lte the necd to develop an 
ellicient system for tbe idenliiication, lkcnsinl;, and use of work, ~md for the payment 
of royalties for cupyrighted jil'oducts delivCll:d or mndc avnilable over eleclronic 
information systems . 

• g. Cool'diIl2te with Other Levels of Govermm:ntal mut Witb Other Bodies 

DOilll:siil:.:: Many Drihe finns Ibnl willlikdy panicip:lt..: in the NIl arc 
now subj..:ct 10 reguJatioll by F,,'dl'nd, :>hltc. \lod local gov;.;rnment 
agen>;;ics, tflhe information inlhlslraclw\: is to (k;vdvp q~tickly dnd 
coherently, there rnust be dust: coordination alUong the v!lrious 
government entities, particularly with respL:cl to regulatory policy. It is 
crucial that all government bodies -~ p<:lrticularly Congress, the FCC, the 
Admi!1!s1ralion, and SIHII: and locni go\'ert1!'llCnlS ~~ work cooperatively 10 
forge regulatory principles that will prumo{>.: !"it:pJoymt::nt of the N"ll. 

Action: Seek ways to improve coordination with sUIte nnd 
loc;:\l onida!s. The IlTF will I1H:et with state lIHd lOCH] 

ofllcials to discuss policy issues rclmcd to development or 
the NIL The Tusk Fon:!,': will also sct:k input n'om the priv<.lte 
Sl.;clor :lnd non~ll:der:d :lgCllCk'S as It {h:viscs prop,)snls for 
regulatory rdorm. TIi\) Administratillfl is c(}mmiut:d to 
working closely with state and locul gllwmltlt:nts in 
developing its telecommunications policies. 

IntematiomlJ: The NIt also will develop in the context of evolving globHl 
networks, Because customers typically demand that U.s, 
comm~llii\.:mio:1S providcl's o['(et' servic:.:s on a glob;!: basis, i1':s critical 
thal thc infrastructLlre \Vilhin thiS cuuntrv ;.;;m me.:l iJ:tcr:mt;o:m~, os wdl 
as domestic. requirements, ~ 

Action: Opcn up overseas markcts. Thl' Administrmion has 
shown its willingness 10 work dirt.'Cl[y on behalr of U S. 
!inns to er.Sllre thm th.:)' bv;.: :Ili equal opportunity 10 export 
Idccommunicution::;-rc!atcd goods and scrv!l.:l.!s to potentiai 
overseas customers. For example, the Comu\ercc 
Department is developing new export control policies 
governing computers and ttlt:commulilcations equipment 
manufactured by U,S. finns. Tlwse changes will remove 
export restrictions on many of thc~:.: Iwodtlcts and permit 
U.S. manufacturers to enter new mmkets tl{lL PI1:VhHI~ly 
available to tht:lli. The Administmt:on \\,m contimu: to work 
to open overseas markets for U.S_ scrvkes and products. 

Actioll~ Eliminate balTlcrs caused by incompatible 
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standards. Equally important is the nl:l:d to avoid trade 
barriers raised by incompatible U.S. and foreign standards or 
-- more subtly -- between the methods used \0 test 
conformance to standards. Through its participation in 
international standards committees, the Administration is 
working to eliminate or avert such barriers. 

Action: Examine international and U,S. trade regulations. 
The IITf I,vill coordinate the Administration's examination 
of policy issues related to the delivery of 
telecommunications services to and ["rom the U.S., including 
claims by some U.S. companies that n:gulatory practices in 
foreign countries -- including denial of market access for 
U.S. carriers and the imposition ufexe\.!ssiv\.! charges for 
completing calls from the United States -- arc harming the 
competitiveness of the industry and the costs charged to U.S. 
customers for service. Thl! IITF also will rl!l!xamine U.S. 
regulation of international telccommunicmions services . 

9. Provide Access to Government Information and Improve Government 
Procurement 

Thomas Jefferson said that information is the currency of democracy. 
Fedcral agencies arc among thc must proJilk collectors and g!!lH:rators of 
information that is useful and valuab!t: to citizens and business. 
Improvement of the nation's information infrastructure provides a 
tremendous opportunity to improvc the delivery of government 
information to the taxpayers who paid for its collection; to provide it 
cquitably, at a fair price, as efliciclHly as possible. 

The Federal government is improving every step orthe process of 
information collection, manipulation, and disscmination. The 
Administration is funding research programs that will improve the 
softwrlre used for browsing, sem'Ching, describing, organizing, and 
managing information. But it is committed as well to applying those 
tools to the distribution of infornwtion that can be useful to the public in 
their various roles as teaclwrs, res\.!urchcrs, businesspeople, conSLllllcrs, 
dc. 

The key questions that must bt.:' addn.:sscd an:: What information does the 
public want? What information is in c1cctronic form? By what means can 
it be distributed? How can all Americans hay!! access to it? A sccondary 
question is: How can gov~rnment itself improve through better 
information management? 

Action: Improve the accessibility of government 
information. IITF working groups will cmcf'ully consider the 
problems associated with making government information 
broadly accessible to the public el!!ctronically. Additionally, 
several inter-agency efforts haw been started to ensure that 
the right information is stored and available. Finally, to help 
the public lind government information, an inter-<:tg!!llCY 
project has been formed 10 develop a virtual c<:trd catalogue 
that will indicate the availability of govcrnmcnt information 
in whatever form it takes. 

Action: Upgrade the infrastrucwre for the delivery of 
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government inionnation. The Fl'dt:ral government bas 
already taken a number of steps to promo!..: wider 
distribution of its public report;;, Legishnion hus bl.:cn 
enacted to improve electronic dissemination of government 
documents by the Government Pruning Onkc. A manbef of 
Federal ugencies have moved 'lggr.:ssivdy to convert their 
public information inlo electronic form and disscmin,ltc II 
OVl.'r the Internet, WhCfl.' it will b.."uvuitnbll.' to many more 
people than have previously hud :':CCC!1S to stich inrorm;,nloJL 
In the future, substantial improvcml,.;H!s wi!! bl,.; m:!de to 
"FcdWorld," tm eh:ctrOl1iG bullclin bonrd established by the 
Department of Commerce's National Technical infonnatiou 
SerVlce (NTIS), which !inks til:: pubUc with 1;:10rc than lOO 
Federal bulletin boards and inlbnnation centers. These 
improvemcl:ts will enhri:1cc Fcd\Vor;d's ability to distribute 
10 the public scientific, tt!chnical, and business-related 
lnfornlatJOn gcnerato.:d by tbe U,S, Go\,cm:nent Hnd other 
sources. Finally, a conference will Dt! beld in lhe Full of 1993 
to begin i!.:"tlching Federnl em[llo)'e<.'s huw tll!.:"y can usc lhc3e 
distribution mc:chanisl1'.s, 

Action: Enhance d;izen w:;c:css to govt.'nmlcnt inJormatiol1. 
In June !993, OMS prescribed 11<:\\' polices p!.:"rlaining to the 
acquisition, usc. O:1d distribution or govemHlent information 
by Federal agencies. Among other things~ the policies: 
mlUl(,l;.He that, in distributing inJ~mmnion to the pUblic, 
Federa! agencies should recoup only those costS associated 
with tbe diss~mimltiull oCthal illfofllwtion. not \vith its 
creation or collectioll. Moreover, a number of inter~agency 
dTorts arc tmd~r wuy 10 :dli)!\! greater public access to 
government information, On~ proje1.:t seeks to turn thousands 
(lflol:a! <111\.1 field ofncJ.:s ulv,lrinus Fedeml agencies into 
Interactive Citizen Partidpution Centers. at whkh citizens 
can communicate \\'ith the p~lb!ic aff:drs departments of till 
Federal agencies. 

Action: Strengthen inter-agency won.iinntion1i1rough the 
use of electronic mtliL To impt\!lnent the Nati,-lnal 
P\!rfyrmanc\! Hl:v!t:n 5 rCJ.:ol1ltn\!ndation on expanded use of 
electronic mail within tbe F..:dcral guvernmeIit. tin Intc(­
agJ.:ncy coordillHting body has becn establisht:d to 
incorpor.:tte electronic p.Ktil inlO the datil' work elwironmc!1t 
of Fedend workers. The group \$ al~u $pon,-:orlag tlll\:!.! pilot 
projects to expand connectivity th,1t will build a body of 
experience ~hai Nhcf Fedend ';lgem:i::t; .:an draw on when 
they -begin to use electronic nwiL 

Action: Rd'ornl the Federal procurement process to make 
govemm::nt fl leading~edgc technology adopter. Thc Federal 
govcmment is the bugesl single buyer of high teChnology 
prodm':HL The governmenl has played a k;;y role in 
developing emerging marke!$ tor adv'Hlt:cd technologies of 
militmy significance; it can bo similJJl"ly t;flcclivc for civilian 
technologies. The Administration will implemen! the 
procurement policy reforms Slot fonh i:l thl,.; Nmitmnl 
Pcrro~mnm:c !{\,:VI':W report. 
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VI. Ameticli's Destin)' is Linked to OUI' Infm'm.diun Infl";t:o.tructurc 

The principles and goals oullincd in this document provide a blueprint for 
goverm!,cnt Hellon on the NIL Applying them will ensure tbat government PfOVldt!$ 
constructive assistance to U5" industry, labor, acadcITIm and private citizens as they 
devdop, dep:oy and usc the infrastrw.::ture. 

Tb.! potential benefits fot tbe nation are immense. The 1\11 will eltable U.s. firms 1O 
compete and win in the global economy, gcncmting good jobs for the Atnerican 
people and ecunomlc growth for the natioli" As ill:jJortanUy. thl! Nil promises to 
inmsform the lives artht Amerlcnn pcopl::. It J;;1Il Hm<,.:lio-:-atc the cons:rain!s of 
geogmphy and economi.;;: status, ,and gin' nil AI11.:ricuns ,\ rair,oPPorTunity to go as tar 
as tlH:ir talents ar;d ambitioTis wii! take' tbl!!l1. 
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Benefits and Applications ofthe National 

Information Infrasructure 

The development of the National Information Inlhlstructure is not an end in itself; it is a means by which 
the United States can achieve a broad range of economic and social guals. Although the NIl is nut a 
"silver bullet" for all of the problems we face, it can make an important contribution to our most 
pressing economic and social challenges. 

This infrastructure can be used by all Americans, not just by scientists and engineers. As entrepreneurs, 
j~lctory workers, doctors, teachers, federal employees, and citizens, Americans can harness this 
technology to: 

• 	 Crl.!<lte jobs, spllr growth, and foster U.S. Il.!chnologkal leadership; 

• 	 Reduce health care costs while increasing the quality of service in underserved areus; 

• 	 Deliver highehluality, lower-cost governnll:nt services; 

• 	 Prepare our children for the fast-paced workplace oCthe 21 st century; and 

• 	 Build a more open and participatory democracy at alllcvcls of government. 

This is not u far-fetched prediction. As shown below, our current information infrastructure is already 
making u di!ference in the lives of ordinary Americans, and we have just begun to tap its potential. 

Economic Benefits 

The National Information Infrastructure will help crcate high-wage jobs, stimulate economic growth, 
enable new products and services, and strengthen America's technological leadership. Whole new 
industries will be created, and the infrastructure will be used in ways \ve can only begin to imagine. 
lklow arc some or the potential benefits to the U.S. economy: 

• 	 I. Increased economic gro\\1h and productivity 

o 	 The COlllpuler SvstelllS Polk\' Projcl't estimates that the NIl \.vill "create as much as $300 
billion annually in new sales across a range ofinduslrics." 

o 	 The Economic Strategy Institute concluded til,1! accelerated deployment urlhe Nil would 
increase GOP by $194 - $321 billion to (iNP by the year 2007, and increase productivity by 
20 to 40 percent. 

• 	 2. Job creation 

Alihough there are no delinitive estimates for the total number of U.S. jobs the deployment of the 
Nil will create, it is clear that it has the potential to create hundreds of thousands ofjobs. For 
example: 

Industry experts believe that the Personal Communications Services industry, a m:w 
family of wireless services, could create as many as 300,000 jobs in the 111.!xt 10-15 
years. The development or this industry will bc aece !crated by till.! Emerging 
Telecommunications Technology Act. which was signl.!d by President Clinton as part 
of the budget package. 

• J. Technological leadership 
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'I'll!.: Nl1 will S1.'rVC;j~ the driwr for u \vide varielY Ofll.!dlllologit:s, ~mch as $l.!micvndlli.:lo;S, 

high-speed networking, advanced displays. solhvJ.n;, . .and hum,lIl/computer intertact;s sllch as 

speeeb recognition. 


This technology will be uscd to create excitin!; Ilew produ~ts Lind services, strengthening U.S. 
leadership in the electronics and :niOr!l1;,.tklll 1(;<:hnoIQgy si;ctnr. Fol' example, ~xp\;rj~ envision the 
production of powerful compulCrs that will be held in tilt: pnlm of our hnnd, "us mobile:ls a wutch 
und as personal as a wallet. ... [they] will recognize speech. navigate streets, take notes, keep 
schedules, collect mail. manage money, open the door .:md st:1rt the car, among OIhcl' computer 
functions \ve cannot imagine today," 

• 	 4. Regional. stale, and locaJ ecoJ:omlc devd,)pmCnl 

!n today's knowledge-based. global economy in whidt I.:apitnl tHld wdmology are incrt:asingly 
mobile, the quality of America's inform~tion infr:.lstnJctun: ,,\'iIl bdp <.l\:tt'l'll1ine wh(.'ti1cl' (';ompanic$ 
invest here or overseas. States and regions increasingly rccognize 1!l~!t development of their 
information infrastructure is key to crentingjob::> mid attractll:g new but;inc5ses: 

o 	 In May 1993, Govcmor Jim Hum annotlnc~d the creation oftbc North Carolina Infom1atlon 
Hie.hwa\'. a network of fiber optics ~md ;.dVflllCcd switches capablt: of transmitting the entire 
33-volumc Encyclopedia Britannica in 4,7 seconds, This network. which will be deployed 
;0 cooperation with (5cllSoilth, GTE, i.md Ct\rolil:<t '1\.:l:.:phon..:. i::: a k..:y ek:mmt \ir~orth 
Carolina's economic development stra:..:gy. 

o 	In California's Silicon VaHc)" academics. business cxccutiv~s, govcmment orficil.lls. and 
private citizens are working together to build an "ndvnnccd lnfo:'mation in!:'astrucluic and 
the collcctive ability (0 llse iL" A non-profit org.miZ:l.lioJ), Smart Vailey inc., will help 
develop the information infrastructure and Its applh:utions, Many business applications arc 
envisioned, induding desktop videocon!t:i~ncing, rapid deliVery of parts designs to 
fabrication shops. design of chips on remote supercomputers, electronic commerce, and 
telecommuting. 

o 	 The Cuuncll of Great Li.lk;;,;s Govcmoh:i has d;;,;vI..'h}p.:d <! r!.'glannl tclcco!nmunk(liiuns 
iniliutivc, which im;ludo..!s creating an open dala network ,IS;'; lirst step towards ere,lliun ofa 
Greul Ltlkcslnformutiun Highway. promoting uc<';I.!ss in rural <!r.,;ns. developing n set of 
telecommunications service- goals and a lime tabl;: fur :.u;:hicving them, and dcveloping u 
computerized inventory of each state's ndvo.nced teh;communicatiol1s infrastructure . 

• 	5. Electronic commerce 

Electronic <:emmerce (e.g., on~line parts catalogues, IHulli- media mail. electronic payment, 
brokcring services. collaborative engineering) can dnllnaticnlly rednel.! the time rC'juired to desiW1, 
manufacture, and market nev,' products, "Time to m.arket" is n critical sllccess factor in loday's 
global marketplace. 

Electronic commerce will also strengthen tilt: relmionships between manufacttll'cr, suppliers, and 
joill1 developers. In today's marketplace, it is nO! \ll1usual to h:lvc 12 or mm\! comptmies 

collaborating to develop and llulIHlfactlll'C new producis. 


Health Care 

'!lie Nil can help solve America's health care crisis. The Clinton Administration is committed to 
henlth care rerarm that will ensure that Am1.,':dc~ll1s will never again lose: their health care coverage 
llnd tlmt controL., skyrocketing health car\.! (;0.:;1s. The costs of doing nOlhing are prohibitive: 
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" 	Siace 1980. Ollr nut ion's ht.'ulth eare cos:s have qU:ldrupli:(.L Bd"veell. 1980 and 1992, health 

expenditures shot up from 9 percent to 14 percent ofGDP: under current policies. (hey wiH 

hi~ 19 percent by the year 2000. 'Health (;:11'(' cost il1crcas(!s w~ll o..!a! ~!P more th<!n half ofthC" 

new federal revenue expected ov<.:r the next four years. 


Q l\vcnty.iive cents out of every dollar on a buspil:tl bill go::s to adl11inistr,:nive COStS and doc.s 
not buy any patient care. The number of health care administrators is increasing fOllr times 
faster thm: ~he number of doctors. 

These problems will nm be solved witbout compl'0ilCl1sivc nl'a[th cure reform. Better lise of 
informmioTl tedliloiogy and the development ufhc;llth (:~Irc applications for the Nil, however, can 
make nn important contribution 10 reform, EXJX~rts CStlnHite 1hnt telecommunications applicmions 
could reduce health Lare Wilts by $36 to $100 billion each year while improving quality and 
increasing access. 

Below are some of the existing and potential (ipplications: 

o 	 I. Telemcdicine: By using tcicmedicinc, ..liJc!ors ;;md other care giveril can r..:onsult with 

specialists thousands of miles away; continually upgrdde their education and skills: a:1d 

share medical records ;md x-rnys, 


EXliOlpJC: In Texas, over 70 hospitals. prinHlrily in n;:ral areas. have beel: forced to dose 
since 1994. The Texas Telemedicine Project in Austin, Texas oilers interactive video 
CO!lsultaiion to primary care physicians in rural hospita!s as a WHY ofallcviating tb..: sbortage 
of speci<!lists in rural areas. This Ida! is increasing the quality of care in ruml areas and 
providing at least 14 pcrecm savings by ctllliog patient tr:.lnsfcr costs and provider tTavel. 

o 	 2. UnifLcd Electronic Claims: More dum 4 btllion he~!lth l.:<1r(: d!lims are submitted annual1y 
frorn heulth care providers ~o reimburscment organlzations such as inSllranCt companies, 
Medicare, MedlcalCL ;:md lIt'l10s. MOfCuveL there an; 1500 diHcrcn! lIlsunml.:C companies in 
the Unitl.:d States lIsing m:my diiTerent clninlS [onns, Th..: adminislrmive costs or the U.S, 
hc,llth can.! s.yslCm I.:otlld be dramatically reduccd by muving towmds standardized 
electronic submission and processing of dtli:ns. 

(I J. Pcnonai Health infonmnion Systems: The United StateS can use complttcrs and networks 
to promote self care and prevention by making hcallh care informa:iuJ\ available 24 hours a 
duy in a [onn that aids decision making. ';v1ust pt:oplt: do not have the tools necessary to 
become a\) active "nd informed participant in their own hea~th care. As a result, illr {Oo 
many people (estimates range from 50 to 80 p::rcent) entl,.'ring tht: health care syslCm du not 
really need a physician's care, Mall), impropt:rly use the system by, fur example, llsing the 
eml~rgency room for a cold or bUi;k straitl. Many or lhose W-110 ";11(: up vr':th serious h~,.':dth 
problems enter the health care system too [ute, and thus require more extensive and costiy 
therapy. Michael McDonald, chairman orthc Communications al'.d Comp;.!tcr /-\ppJications 
in Public Health (CCAPH), cstin'H\\cs tl'Wl cwn if persona! health int'ormmion systems were 
used only 251035 percent of the time, $40 to $60 billion could be saved. 

Ii:x:lRlplc: interPractice Systems. a joint venture or Harvard Community Health IJlan in 
BOS'iOIl and Electronic D;;H,I Systems. h(ls plnc.:d tt.:l'minub in the homes. or heavy l:sers of 
healtb care, such us the elderly, pregnant women, and families with young chiidrcn. Bascd 
on n patient's symptoms and their medic;!! history, nn eb:ll'Onic ad\'ic~ system makes 
recommendations to HCHP's memb<:rs ubout usiag self e'IIT. talking with it doctor, or 
scheduling (In appointment. In on\! InstmK'\!, "an ! I~year old who regularly played \vilh Ihe 
tcrminal heard his fntl1":f complain onc ,!ay of d:e~1 pain", ~I!~d turned to the sy;;:;tem lor help; 
it diagnosed the symptoms as a probable hean allack. The diagnosis was correct." 

(I 4" Computcr-Uased Patient Records; The Insliww of Medicine has concluded tlwt 
Complllcr-Based P:.;tient Records ,ire aitJcal1u improving, the qt;ality and n:ducing the cost 
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of health care. Currently: 

II 	11 percent oflaboratory tests must b~ r~-ordered because of lost r~slllts: 

• 	 30 percent of the time, the tremmellt ordered is not docum~nted at all; 

• 	 40 percent of the time a diagnosis isn't recorded; and 

• 	 30 percent of the time a medical record is eompktdy unavailable during patient 
visits. 

Civic Networking: Technology in the Public Interest 

The benefits of the NIl extend far beyond ~conolllic growth. As the Center for Civic Networking 
observed, . 

"A country that works smarter; enjoys enicicnt. less costly government, guided by a 
well-informed citizenry; that produces high quality jobs and educated citizens to fill 
them; that paves a road away from poveny; that promotes life-long learning, public 
lire and the cultural life of our communitil!s. This is thc promise of the National 
In formation 'I nfrastructure." 

The NIl could be lIsed to create an "electronic comJllons" and promote the public interest in the 
following ways: 

c 	 1. COlllmunity Access Networks: Grass-roots networks are springing up all over the 
country, providing citizens with a wide range of information services. The National 
Information Infrastructure should expand a citizen's capacity for action in local institutions, 
as it must honor regional differences and the cultural diversity of America's heritage. 

Example: The Heartland FreeNd in Peoria, Illinois provides a wide range of community 
information to the citizens of Central Illinois 24 hours a day. Topics covered include 113 
areas of social services; a year long community calendar; the American Red Cross; current 
listings from the Illinois Job Service; resources lor local businesses; and local government 
information. Experts in all fields from luw to the Red Cross to chemical dependency 
volunteer their time and expertise to answ<.:"r questions anonymously asked by the public. 

EXllmplc: The Big Sky Tdellraph began operntion in 1988 as an c!ectronic bulletin board 
system linking Montana's 114 one-nlom schollls to ew.:h other and to Western Montana 
College. Today, the Dig Sky Telegraph enables the formation of"\'irtual communities"-­
linking schools, libraries, county extl!nsion services. women's centers, and hospitals. 
Montana's high-school students learning Russian can now communicate with Russian 
students, and science students arc participating in a course on "chaos theory" offered by 
MIT. 

o 	 2. Dissemination of government information: The free now of information bet\veen the 
goV(;:rnml!llt and the public is essential to II democratic society. Improvements in the 
National Information Infrastructure provide a treml.!ndolls opportunity to improve thl! 
delivery of government information to thl! taxpaYl!rs who paid for its collection; to provide 
it equitably, <It a fair price, <IS equitably as possible. 

Example: Some of the most powerful examples of the power inherent in information 
. collection and dissemination come from the experience of Fl!dcral agencies. For example, 
the Emergency Planning and Community Right-to-Know Act of 1986 establishl.!d a Toxic 
Releast: Inventory (TRI), which required industries to report their estimated total releases of 
toxic chemicals to the environment. The Environml.!ntal Protection Agl!l1cy has llsed a 
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variety ofmeans for making thc dara available to the public, including a collaborative effort 
involving the agency, the nonprolit community, and philanthropy. This effort involved 
nl3king lile TRJ available ~hrough an onlinc service called RTK NET (the RighHo-Know 
Computer l'\ctwork), operated by OMB W:ltch and Unisl)lIlnstitute. 

As a result ofihe TRI program. EPA and industry (k\'c!op~d the "33/50" progr:ml, IJ: \-\'hich 
CEOs set u goul of reducing their pollutiun by 33 percent by ! ':.192 and 50 pt:rcclil by 1995. 
Bec~use of RTK NET's success, EPA is sl:l:king to l:xpand the information available on the 
servIce. 

" 	3. Uuiversall.1ccess: The Nlll11l1st be Llsed to bring Americans together. ns opposed to 
allowing a further polarization between information "haves" and "have nots." 

Example; As part or a recent cable franchise negotiation, fiber optic cable: was deployed in 
Harlem, \,vht:re 40 perccnt oCthe n:sidt:nb live bdo\V tbi..' poverty Ent'_ New York City is 
exploring {he use of interactive video eonli:-fcncing bctwl.'Cn community rooms in hOllsing 
proji..'C\~ and government offices, schools. ,lnd N-.:w York co~puralions, These nldiitks could 
be used to teach parenting to tecnage mOlhers, ~nd promote mCllloring programs b:i\\\.~n 
inner city youth und cmpk)yecs of N\;vv 1'01';< cl):'puralions. 

Research 
One ot'the celltml objcl:1iw:i oft!'.!;! High PcrJo:'mance (:o:nputinJ; and Communicatlons Initiative 
(HPCCI) is to increase the productivity oflhe rcse~trch community and enable scientists and 
~nginecrs to taddc "Grand Chalkngc:i," such as hm:ca:;tjng {hc weather, building more 
energy~emcient cars, designing Ii re~ saving drugs. and undcrstandil!g how galaxies are formed. 

As n. result of advances in computing and networking h.'t'hndogks promoted by the HPCC1, 
Arm:rien's sdcntisls and cng.i:lcc}'s (agd tl:cir w!L:agl;cs .u:d lx'crs m0unu 1111: wurld) arc able to 
solve /ttndamcntal problems that \ ....ould h'.I\'e O";!"'ll imp0ssihlc to solve inlhl' past. U.S. n:s,.;urchers 
will continUt~ to fx!ncfit from !hc HPCCI ..!lid {he cml!"rging Natiollalln!ornmtion lnfrustructure. 
Below are just a few of the \'-"nys In which this technolugy is being tlS<.-Q by U.S, researchers: 

o 	I. Solving Grand Challenges: As a result of invcstmCnIs in high performance computers, 
softwnre. and higlH,peed nehvorks, researchers huve access to more and more 
computational resources. As a result. scicmisis Hnd engineers have been able to more 
m:curalely modd tht; Earth's dimate; design and simul"llc ol.!xt-gencration aircraft (the High 
Speed Civil Transport); improve detection ofbre':lst c.tnccr by turning h\'o~dimensional P,UU 
images into threc~dilncnsional vicws~ and enh::mce the recovery of oil and gas from 
America's existing reservoirs, 

e 	 2. Enabling remo:e m;cess to scIer.tilk il1:ltrumcnts; l.kcaust.' of adVallCCl:ic:1ts in Ill.."lworks 
and vi:;.ualizalion software. sdenlists can control and share remote clt..'\;tron microscopes, 
rudio telescopes, and other scientific instmHlellls. ' 

» 	3. Supporting sclentitk colbborution: The Internet bas allowed scientists in the United 
States and around the world to access databuses. share documents, and communicate \vith 
l:ollcngues, For example, one compt!l!'c1' It!llg~lag;: wa;; devdopcd by 60 p~oplc in industry, 
government ami academia over n period of 3 years with only t\I.'O days of 1~lce~i.O~racc 
meetings, lnslcnd, project partidpants sen! 3JJOO c~nmil :ncssages to each olh;:l', 
drammically reducing the time required to develop ,he lnng\,mgc. As s.;;ienlific n:seort::h 
becomes inereasingly c()mplcx and imerdisciplinary. st.:il,.;lUl;;ts Sl:1! :Iw n::cd to develup 
I'collnbofatories," centers without w~ills in which "the mit ions' researchers can pt'rform thdr 
research Wlthoul reg;ud to gcogj'aphic<!llo~Dliol1 ww lntcra..:ting with col;c<lgucs. acl,.;css 
instnllm:ntation, sharing datu anu computntional resources. land Jaccessing infonnation in 
digital Hbl'l1ries." 
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Life Long Learning 

Increasingly, what we earn depends on wha! we il:arn. Americans must be well-educatcd and 
well-traim.:d if we arc compete internationally and enjoy a healthy democracy. The magnitude of 
the challenge we face is well-known: 

o 	 25 p(;rcellt or students nation-wide no longer compil:te high-school, a figure which rises to 
57 p(:ree11t in some large cities. 

o 	 CUf!'l:l1tly, 90 million adults in the United States do not have the literacy skills they need to 
function in our increasingly complex society. 

The Clinton Administration has set ambitious tlulional goals for lifelong il:arning. The"{Joals 
2000: Edul..:rltc Al11cril..:[l AI..:\" would makt.: six education goals part ol'national policy: 90 percent 
high school graduation rate: U.S. dominance in math and science; total adult literacy; safe and 
drug-free schools; increased competency in chrlllenging subjects; and having every child enter 
school "ready to learn." Secretary of Labor Robert Reich also h'ls emphasized the need to move 
towards "new work." New work requires problem-solving as opposed to rote repetition, upgrading 
worker skills, and empowering front-line workers to continuously improve products and services. 
All ol'th(: Administration's policy initiatives (national skill standards, school-to-work transition, 
training for displaced workers) are rlimed at promoting the transition towards high-wage. 
higher-value "new work," • 

Although technology alone can not fix what is wrong with Americu's education and training 
system. the NIl can help. Studies have shown that compuk'r-bascd instruction is cost- clTcctivc, 
cnabling 30% pcrcent mon: it.:arning in 40% il:ss tillll: at 30% ll:sS cost. Fortune rCl..:cntly rl:ported 
that: 

"From Harlcm to Hllilolulu. electronic nctworks arc sparking the kind of excitemcnt 
not seen in America's classrooms since the space ract.: .,. In scores or programs and 
pilot projects, networks are changing the way teachers teach and stlldents Icmn." 

Thc United States has just begun to exploit the educrltional applications of computers and 
nctworks. Students and teachers can use the Nil to promote collaborative lcarning between 
students, teachers, and experlS; access on-line "digital libraries"; <llld take "virtual" field trips to 
museums and science exhibits without leaving the classroom. 

Example: Headquartered in Cambridge, Massrll..:huSl:tts and funded by till: National Science 
Foundation, the Global Laboratory Project links students from over 101 schools in 27 states and 
17 foreign countries, including Japan, Saudi Arabia, Russia and Argentina. All ovcr the world, 
students cstablish ellvirol1ll1entalmollitoring stations to study climate change, monitor pollutants 
sllch as pesticides and hCrlvy mctals, and mcasurc ultraviold radiation. Students share their data 
over the Global Lab telecommunications network with each other and with scientists to make 
comparisons, conduct analyses, and gain a global perspl:ctivt! on ellvirol1lm:ntal problcms. 

Example: In Texas, the Texas Education Network (TENET) now serves over 25.000 educators, 
and is making the resources of the Internet aV.:libbk to classrooms. One Texas educator from a 
small school district described the imprlct it was having on the learning experiences or children: 

"The smaller districts can now access NASA, It:ave tllessrlgcs for the astronrluts, 
browse around in libraries Iargt.:r than l:ver tlwy will evt!r be able to visit, discuss the 
Supcrconducting Supercollider project with the physicist in charge. discuss world 
ecology with studcnts in countries around the world, read world and national news 
that appears in newspapers that arc not available in their small towns, work on 
projects as equals and collaborators with those in urban areas, and change the way 
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they fecI about the size of their world. This will creat..: students thut we could not 
c:n:nle otherwise. Thls is Ii new education and in:llraction. II 

As computers become more powerful amllcss expcnsive, students may eventually carry 
handAhc!d, eomputer~based "intelligent tutors," 0;" team in eluborate simulated environments. One 
expert predicted the following edueatinn;'11 use of virtual reality: 

"lmag:nc a biulogy student entering an immersiv\.' vl11uallaburatory envIronment that !nch.:dcs 
$:m~llatcd tliOleculcs. The ltanter\,;an pick lip tWu muj,,:;:uh.:!' and alh:mpilo Et !hcm tugC!!ll:f. 
e:splor:ng docking sites. In addition 10 the thrc;>dimcnsiol1::J1 imagci> in Iii;,.' b:;l.d-moulltcd display, 
the gesture g!oves on his hands press back to provide ll:edbu-.;k to his sense of touch. Alternatively, 
the student can expand a molecule to the size 01';1 hlrge building and fly around in it examining 
the ilttemal structure"" 

Creating a Government that Works Better and Costs Less 

The Vice President GorcJs Ntliiollul II~rI~Jnllalll.'(' Rt·yi\:w ! i'\PR) provides u bold vision or a 
federal government which is effective. clHelcnl and n:sponsivc, i\'loving from red tape to results 
will require sweeping changes: emphasizing accolUuability for achieving resulls as oppused to 
following rules; putting customers first; cmpowering Clllp!OYl'Cs: ;llld rcenginccring how 
gOVt!rltmcnt agellCH:s do !he;r work As par! of this vi.sioll, th..: NPR emphasizes the importance of 
information technology a.s a tool [or rcinvceting gov":l'llOlcnt: 

H\Vith computers and IdecoIlUlHmicatio!ls, we 11'..'(.:\1 Il(,)\ do things <IS we have in IhL' 
past. We cun design Zl custof1lcr~ dri\'en clcclrollil.: U()"C\'lll1lcnt tbat opcmtcs in wavs 
thaI. I(1 vcar,:; ago. Ihe most vision:)!'\, plnl1!U.:r could not h:IVI.: ima!!tJ1l.:d. t' 

The NPR h(l$ ld:.mtiticd a l1umberui'ways in which ''l:li:l.:tronk gowrnml.:nt'· e,m :n:provc Ill:.: 
quality of government services whl1(.: cUlling costs, SUIll!.: or which an,; describeu bdo\v: 

o 	 I. Develop a 11m ion wide $VS\!.:111 tll ddivl'r UO\'~.TtlInL'nl bend'll;) !..'!L'ClfOuicaUv: The 
government call cut costs through "electronic bl.:ndits transfer" for progmms such as federal 
retirement, social security, unempluyment ~nsurancc, AFDC. and rood stumps. For example, 
3 billion Food Stump~ are printed and distribalcd to over 10 miJ:io:l households. Estimates 
suggest that $ I billion could be saved {}Vcr five )'IJar:-: once cll!ctronic OC1:eilts Jor fo~)(l 
stamps is fully implo.:mented, 

o 	 2. Develop intl.:gral<;,'d electronic aCC~Sl:i 10 go\'cmnwnt inllmmttion and l:icrvices; Currently. 
citizen access to federal gowrnment illfornmtion is uncoordinated and nO{ 
~ustomer-friel1dty. Electronic kiosks and Ct,mptller bulletin boards cun result in quick 
n:~ponse, comp:ellJ inlonmdon. a:ld M ~ntl to td~r;ltln:: tag. 

Example: InfolCalifornia is ancrwork of kiosks in places like libraries and shopping malls. 
Californians can uSe these touch·scrcen computers to renew vehicle registrarion, register for 
employment openings, and get information on 90 differcnt subjects. such as applying for 
sHident loans Or resolvll'!g tcnant-bmllord disptW.:s" These kiosks have reduced the cost of 
job~ match services from $]50 to $40 per person. 

o 	J, ES1abiish a National LawJ~_~llbrc\;mcnt/Pub!k S~ilb\' Nctwor:~: Whether responding to 
mtural or technological disasters. or performing sc.m:h and rescue or interdieti01l ~u:;!i vities, 
federtll. Stale. and local 14m' enforcement and public safety workers must be able to 
communicate with each other encttivcly. efl1ekntly. and seelle!..'!),. CurrentlY, fcdcraL stute 
and locullaw enforcement agencies have radio sysICn1s which e;;m not cOl1,m\lnk~l1C with 
eaeh other because they occupy (liffcrern p:ins or :hc .ipCelc,ln~. 
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Cilfl provide rapid COmmlll1ications ~imong individli.ds and groups, break dO\vn banicrs to 
information tlows between ami \vithin agcllClo:s. ollaw better management of complex 
interagency projects, and permit morc cO!l1nHmication between govc;-ml1cnt ollicials and the 
public, 
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THE INFORMATION INFRASTRUCTURE 

TASKFORCE 

Mission 

While the private sector will build and run virtually all of the NmionallnfQrmation Infrastruclure (Nil), 
the President and the Vice President have stmed dearly llial th~ Federal government has a key leadership 
rol() to play in its development Ac\,;ordingly, the Whik' Hoose limned lhe lnlonnation 1nfrastructure 
Task Force (flTF} to articulme and implement the Administration's vision for the NIL The task force 
consists of high-Icvell'eprcsen!atives uf the Federal agencies that playa major role in the development 
and :tppJici.!tion uf inform'H:oI11ec1mologtes. Working togelher with the private sector, the panicipltting 
agencies will develop compl'ehensive telecommunications and information policies that best nl(;et the 
needs of both the agencies: and the country" By hclpmg build consensus on thorny policy issues, the IITF 
will enable agencies 10 make and implement policy more I.;uickly tmd cfl! • .'c:ivc!y. 

A highwlevd Advisory Council on the NIUiotmllnIOfnmtionlnnnstnlcturc has been established by 
Executive Order to provide advice to tht: HTF, II will conSist of representatives of the many different 
sl:akeholdcrs in the NIL including: industry, I,tho!', acadcmia. pllhllc ;ntcr;:s\ groups, nnd S~ul~ und local 
guvernmel\t$. The S~l'etary of Comrncrec will t:ppoinlthe 25 members of the advisory committee. 

·f1)C IlTf is working closely with the High Performam::c Comp~lting, Commullicmiolls. and Information 
Technology (rlPCCIT) Subcommittel: of the Fcd::ral CDordinal:ug Council for Sdl.'llcc. Ellgincering. 
and Technology (FCCSET), which is chaired by the White I-Ioust.' Offke of Science and Technology 
Pollcy. The HPeelT Subcommittee pl'Ovides technical advice to the IITF ;md cool'dinates Federal 
I'esearch aCllvities that support development oftht.: N~Hiunallll!oCll(ltion lnlhlstructurc, 

Membership 

All the key agencies involved in tciecommunkutions and inCormlltion policy arc represented Oll the task 
force. The task for<:e operates un.der the aegis of the White House Ortice of Science and Technology 
Polley and the J\ational Economic COllncil. Ron Brown, Ihe Sccn:tnry of Commerce, ~hairs dlC I1TF, 
<;nd much of the staff work lor the task force will be dow: by tht,; National Tek:commun~cati0ns and 
Information Administration (NTIA) oCthe Dt::partmcnt ofCommercc. 

Structure 

To date, three committees of the IITF have been established: 

(!) Telecommunications Policy Commiltee, which will limnuJatc a c0es:slcllt AJminlstration position 
on key telecommunications issues, is chaired by Lnrf" Irvin\.!., head oflhe Natiomll Tdecomnmnications 
and Information Administration of the J)epartment ofCo:nmercc. Rccenit)'. the Committee cfCated: 

• 	 The Working Group 6n universal Service. which will \\'ork to ensure that all Americans havc 
access to and can enjoy the benefits of the NalionallnrQrmation lnfrastructurc, 

(2) Information Policy Committee. which is Judh:ssing crilkal inCormalion policy issues tlmt nHlst bt: 
addressed if the Nntlonallnformation Infrastructure 15 10 be fully deployed nnd utilized. Sally Katzcn, 
head ufthe Office ofrnfomlatioll and Regulatory Athi!"s tIt lh(' omee of Mnmlgcment and Budget 
(OMB), chairs the- Committee, The Committee has cn:a::.xl thn:.: \\'(\rking groups: 

• 	 The Working Group on Intellectual Properl)' Righ!s, to devclop proposals for protecting 
copyrigh1s and other IPH. in ali. electronic workL Brucl' Lehman. head of the P~It<.:nt tmd Tradenwrk 
Office {)f~he qepartm.;;nl ofCommcrce, chairs thi;:; gruup 
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• 	 The Working Group on Pnvncy, to design Administration pulicics to protect individual privacy 
dcsvitc t!le rapid inc!'cusc 1:1 the collci,;lioll, sloragl.:, and disst:minatJol;' orpcr~onal data In 
electronic form. It is ch~lired by Pat Faley, Acting Director of the Onice afConsumer Affairs. 
Department of Health and Human Services. 

• The Working Group on OOVCl'IlnlCnt Informution focllses on ways to promote dissemination of 
government data in electronic form. Bruce McCunnell. 01'...10's Ollice ofinfommtion and 
Regulntory Anbirs, chairs this group. 

(3) Applications Committee, which coordinales AdministratiDn efforts to (ic\'clop, ucmonstnttc, and 
pn:unOlc ~\pplication;:; ofinnwmution technology in m(l!lUI~K:lllring, cdllcatio:l, hca;lh care, g0Vt."rnmcnt 
services, libraries. and other are:ls. This group works closely with the High-Performance Computing nnd 
CommunicHtions Program, which is funding dcvdoplnl..!nt of' I~C\V ;o:1plkatiOl!S techcologics, to 
determine how Administration policies can best promote thl..! dcp~o)'mcnt of such technologies. Aral! 
Pr:lhl},lk(ll', OiJ\'c:tor of the Nationnllnstitute- ofSland,mls ;;md Technology, chairs the committee, This 
committee is responsible for implementing many of the r~commcnd31iolls oflhe Vice President's 
Nation,,1 Performance R,-,\'icw that pertain 10 information technology. So far, the CommitH.."e hus created 
one working group: 

• 	 The Workin.g Group Oll Govcrnmenl lrJormat:ol1 Technology 5;':1'v];.:e:; (GITS) will coon.linatc . 
efforts to improve the application or inJonnution It.'chnoiogy by Federal ugcncies. 
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United States Advisory Council on the National 
Information Infrastructure 

, 
• 	Th~ Presidl.~nt will sign an Executive Order crc,lling the "United Stutes Advisory Coullc:1 on the 

National Information lnfrastructure" to fadli!utc pri\'~He sector input 10 the Infomiation 
Infms!ructllrc Task Force. '1111! IlTF, which is chaired by [hI.) SccrGtary or Commerce, will \',Ior1< 
with Congtess and the privHte sector to pmpoS!.: the policies and initiativ~s needed to itccclerate 
deployment oflhe NIl. 

• The Council will cO:lslst of not more 1holl 25 sClliOI'~level indi\'iduals. 10 be named by the Sccretary 
ofCom:Hcn::e this yea!', A ehal!' andlor vice chair will be Hppoin1l:d by lhc Sccn:lnry Cram mnong 
the Comicil members, 

• 	 Nominatiolls wHl be solicited rrom 11 vuricty ufNII ~om;tlw<:!)ch:s and interest groups. The IlTF 
and its committees also will use other mechanisms [0 solicil public input to ensure that it hears thl.! 
views ofall interested pt1l1i<::L 

• The Council will be broadly rcprcscnHlt:\'C of111c key cnn:>titllc:ncil.!s impacted by the Nil, 
including business, IHbor. academia, public in~t:rest gnJllpS, and stute and 10c.1I governments.. 

• The Councll shall advise the !ITf on m<.lUcrs n:Jatr:d to tilt.: <.\!:veJopll1cnt oftbe NIL such as: the 
appropriate roles afthe private and public sccttlrs in Nil dcvelopment; a vision for the evolution of 
the NIl rmd its: poblic and commercial appllcalioll'l: the impact of current and propo!'cd regulatory 
regimes on the evolution of the NH; pnvacy, 5ccurity, nnd copyright issucs~ national strategies for 
maximizing Inten.:omH:clion nnd interopcl'abillty of cOllllnUnic<1tiOIlS nC1\\:orks; and ulliversal 
accesS. 

• The Coun<.:i! is expected to bvite experts to slIbl11it ill formation to ;he CO~!llcil and form 

subcommittees of the Council to revic'w spedJie issues, 


• 	The Depnrunem of Commerce \vill act us "secn:tmint" for :hc Council, providing auministrative 
services, facilities, stul'fand other support serviccs, 

• The Council will ~xist for two years unless its charter h; eXle:lded. 

• The Council ..vill be separate from, and complcmt:ntmy 10. the High PerfOrm{lll(.'C Computing 
Advisory Committee, \vhich \vill bc cSlublishcd to provide prJvute sector input on the High 
Perfonnance Computing and Communication!' :J:it:utIVC, 

Task FnrccltlUi 
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Administration NIl Accomplishments 

During its first seven months, the Clinton-Gore Administration has taken mujor steps to nwkc its vision 
of the Nationallttformatioll Infrastructure a n:ality: 

• 	 I. Freeing up spectrum to crC:lte informutiol1 "s){ywuys": 

o Tht: President recently signed the Emerging Telecommunications Tedmology Act. which 
directs the Secretary ofComml!ree to transfer. over a ten-year period. at least 200 MHz of 
spectrum now lIsed by fe(kral agencies tu the FCC fur subsequent lic{.!nsing to the private 
scctor. It allows the FCC to use COll1Pl!tilivc bidding to grant Ilt:w license assignments for 
spectrum. 

o 	This will create high-tech jobs and accelerate thc development of new wireless industries 
such as Personal Communications Services. The entire cellulur industry, which has created 
IDO,OOO jobs, was created by licensing only 50 MHz of Spl!ClrUmo 

• 	2. Reinventing Covernment: 

o 	The Administration is committed to lIsing "electronic government" to ensure that the federal 
govcrnment works better and costs Icss. 

Oo 	As part of the Nationall\.'rformanec Rl'vil the Vice President has identified a number of\\', 

concrete ways to use information technology 10 Cllt costs and improve services, such as 
dcctronic bl!lldllS lransler; access to gowrnmcllt information and services through 
elcctronic "kiosks"; a nalionallaw cnforC('l1lClll/publk salelv nl!twork; and electronic 
procllrCll1cnt. 

• 	3. Investing in technology: 

'1'11(: President's FY 1994 budget includes: 

o 	$1.1 billion for the High~Performance Computing and Communications Initiative. ineluding 
a new $100 million program to develop applications in arcas sllch as education, 
manufacturing, health, and digital libraries. The House has passed legislation which would 
authorize these ncw programs; Senate action is expected in the fall of 1993. 

o 	$50 nlillion for NTIA grants to demonstrate-the applications or the Nil for non-profit 
institutions such as schools, hospitals, and libraries. 

o 	$40 million for research by the Department of Energy's National Labs on the information 
infrastructure. 

The ARPA-led Technology Reinvestmcnt Project (TRP), funded at $472 million in FY 1993. has 
generated almost 3,000 proposals from tbl..'! private sector, requesting <l total of$8.5 billion. Many 
of'these proposals arc for technology development 1i..1r till! Nalillllallnj'ormatioll Infrastructure and 
its applications in health care, manufacturing, electronic commerce, and education and training. 
The President recently endorsed increasing the funding of the 'i'RP 10 $600 million for FY 1994. 

• 	4. M:lking government information more :"':lilablc to citizcns: 

(I The Office of Management and Budget issued a nl."!w policy in June (OMS Circular A-130) 
to encourage agencies to increase citizcn access to public information. 

(I Also in June, the Prcsident and Vice President announced that tht: Whitt: House would be 
accessible to the public via electronic mail. Thl."! Administration is using on-line information 
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services and the Internet to make available speeches, prcss briefings. executive orders, and a 
summary of the budget. 

• 	 S. Creating the right environment for private sectur inycstmcllt in thc Nationallnfornwtion 
Infrastructure: 

o 	 Tlte President has signed into law tax inccntiws for private sector investment in R&D and 
new business formation, including a three-year extension orthe R&D credit and a targeted 
capital gains reduction for investments in small businesses. Both of these tax incl.;ntives will 
help spur the private sector investment needed to develop the National In/ormation 
Infrastructure. 

I' 
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ADMINISTRATION NIl INFORMATION 

SOURCES 

To submit comments on ''The National Information !nfrostwC!Hfe: Agenda for Action" or to n::qwst 
<ltkEtional copies of Ihis package: 

Write: NTIA Nil Office 

15th Street and Constitution A Venue 

\\iashingwl1. D.C. 20230 

Call: 202-4&2-1840 

F'L" 2Q2-482-1635 

Internet: nii@ntia.doc.go\' 


To obtiJin copies of this package electronically see instructions Oil next page. 

Key Administration Contacts: • 

Ronald H. Brown. Secretary of Commerce 

Chair, [nformation Infrastructure Tusk Force 

t5th Street and Cor:.stitution Avenue, NW 

Washington, D.C. 20230 

phone: 202-432-3934 

fax: 202-482-4576 

internet nii@ntia.doc.gov 


l,arrv Irvin\.!, Assisnnt Secretary ror Commllniclltions and 
Infoffilntion. Director, Ni.ltional Telecommunications and 
Information Adminis:ralion, Chair, IITF T::Iccommuliic<.ltkms Policy Comnlittec 
15th Street und ConsthuCol1 Avenue, NW 
Washington, D.C. 20230 
pllone: 202-432-1 ~40 
fax: 202-482-1635 
internet: li@ntirl.doc.gov 

Arilti Prabhakar, Director. National Institute ofSumdards and Technology. Chnir, IITF 
Applications Committee 


NlST. Administrntion Building. Room A 1134 

Gaithersburg, MD, 20899 

phone: 30 I ·975·2300 

fax: 301-869-8972 

internet: arati@nlicf.nisl.gov 


Sally Katzen, Administr:ltor. Offke of lnforn'!uliun rind Regulatory Affairs, Olliec of 
,'v1anagement and Budget, Chair) 11TF Informalion Policy Cmumi:tec 


New Executive Office Building, Room 350 

Washington, D.C. 20503 

phone: 202-395-4852 

lax: 202-395-3047 


:V1ike Nelson. Special Assistunt, Inform<:ttion Technology, OflicG of Science und 
Techaolouv 


Old ExcclItivc Ofiier: Building, Rool)l42J 

W"o:hinglOn, D,C. 20500 

phone: 202·395·6175 
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!;VC 202-395~4155 
internet: mnelson@oslp.CUp.gov 

Tom KaliL Director of Science and Technology 

National Economic COline:! 

Old Executive Oftice Building, Room 233 

Washington, D,C. 20500 

phone: 202-456-2801 

fax: 202-456-2223 

intcmet: kalil@arpa.mil 


Donald Lindb~rg, Director, I·Wee National CUi)rdination orr:cc 

National Library of Medicme 

8600 Rockville Pil.:c 

Bethesda, MD, 20894 

phone: 301-402-4100 

lax: 301-402-4080 

internet: lindberg@hpcc.gov 


Press contact: 

Carol Hamilton. Deputy Director, Office of Public Afniirs, 

Ot..:.partnu:nt of' Commerce 

phone: 202-482-6001 

fax: 202-482-6027 

internet: CHamilton@doc.gov 


The pockuge is availuble ll1 ASCll format from a nmcty of dectfunic SOlUTes inciudlflg the following: 

1. Internet 

The package is available in ASCll format through both FTP and Gopher, The name oflhe file is 

"niiagellda.asc", Access Information and directories arc described below, 


FTf': 

• 	 Address: ftp.ntia.doc.gov Login as "anonymous". US<..' your cm,ul address or gUClit as tht: 
pussword, Ch.mgc directory to "[wh". 

• 	 Address: enh.nist.gov Login us "anonymous" using "guesl" as Ih..: password. 

• 	 Address: isdrcs.er.usgs.gov Login as "anonymous:", Usc your cmuil address or "guest" 3S the 
password. Change directory to npr. 

The p£!ckage also may be present in a self extracting c\)!llpl'0.:;sed liic named "niiagcnd.cxc' . Rt:m.:mbcr 
to issue the bilwl'Y ;;.ommund before "getting" the compressed lilt:. 

Gopher (scrvericlient): 

• 	 Tdnet to: gopher.nisLgov login a.s "gopher", Choose the 111!.!J1U itl.!'Jn "DOC Ducul1wnts", Choose 
"niiagenda.ascH 

• 

,. 	 Gopher to: an:,estlsda.gov, port 70 
Select: 


Q 6. Americans Co!mnunic~\ting Electronically 

<) 3. National Technology Information 
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o I. National Information Infrastructure AgL:nda 

Emai[ 

• Send a message to acc~rcqucst@aee.esusda.gov [n the body orthe message put: send niiagenda 

2. Bulletin Boards 

The package is available for downloading on the /"o![owing bu!ldin boards: 

Name: NTIA Bulletin Board 

Phone: (202) 482-1199 


Communications parameters should be set to eitlH.:r 2400 or 9600 baud. no parity, 8 
data bits and I stop bit. The package is availab]l! under the "press rekascs" menu itcm as 
"niiagend.asc" (ascii) and "niiagcnd.cxe" (compresscd~sclf extracting). 

Name: Department of Commerce Economic BullL:tin Board 

Phone: 202M482~ 1986 (voice instructions for subscription infornwtion) 


This is a "fee for service" bulletin board. Subscribers may download the "niiagenda" 
document for normal on~line charges. Non~subscribers may subscribe for $35 and download 
the report for no additional charge. Fn.:e telnet :Iccess und duwnload services arc available 
through thc Internet by using the address: ebb.stat~llsa.gov. Usc trial as YOllr uscr id. 

Name: FedWorid On~line Information Network 

Phooe: (703) 321-8020 


Communications parameters should be set to cither 2400 or 9600 baud, no parity, 8 
data bits and 1 stop bit. To access "niiagend.asc" from the FedWorld menu, enter "". Telnet 
m.:cess is available through the Internet using thl..: address: fedworld.doc.gov. Further 
information about FedWorid can be obtainl..:d by calling (voi<.;l..:) 703-487- 4648. 

'\CC()\l1 PIi SIUll": Jll:olr!m 1=-11 
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