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USGovernment'ηUS月)&0 lntroduction 口
'「h

eUSgovernmentplaysthreerolesinUSR&D=providerof

funds,owneroffacilities,andperformerofR&D

Government
'ndμS耽 μ酬ersitiesandCO〃eges,

o〃7erηOη 「profiオ 〃7st'tutions

Providerof

funds

Ownerof

facilities

r↑θ70%oftota'US

月8Disρerわ 〃ηedin

tac〃tたsowηeψ γ

tわegovernment)

Pe「former

Figuresarepercentagesoftotal1997USR&Dspendof$205 .7bn
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USnationa'Iabs
Introduction 口

TheapproximatelyllOO+USnationallaboratoriesaccountfor

11%oftotalUSR&Dspend(ie32%oftotalgovernmentspend)

ThereareapproximatelyllOOnational

laboratoriesintheUS

Thesereceiveatotalof$21.6bnin

funding,whichis11%oftotalUSR&D

spendand32%oftotalgovernmentR&D

fundingof$68.1bn★

Themajority(>99%)ofthefacilitiesofall

theselaboratoriesareownedbythe

government

Thenationailabsemploy80-100,000

scientistsandengineers

Noprecisestatisticsexist,but5-10%of

the11001absaredirectlyfocusedonIT,

andperhaps20-30%areresearching

useofITtoachieveresearchobjectives

intheirnon-ITrelatedfields

Government
lndustry,un'vers't'esandcolleges,

othernon・ ρrofit'nst'tutions

Providerof

tunds

Ownerof

facilities

Pertormer

+SourceUSDoC"FederalLaboratoryandTechnology

Resources",1993

★1997figures
,sourceNSF
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GOCOＬFFRDCandGOGO
Introduction 口

GOCO(GovernmentOwned'ContractorOperated),FFRDC(Federally

FundedResearchCenter)andGOGO(GovernmentOwned

GovernmentOperated)arethreedifferentsubsetsofthenationallabs

GOCO国Totalbudgetc$4.5bn;c27,000researchers

・The22GOCOlabsareamongthelargestnationallabs

・Theyareoperatedbyavarietyofcompaniesand

univerSitieS

FFRDCTotalbudgetc$5.2bn;c30,000researchers

●The38FFRDCsincludeall22GOCOlabsandan

additional16ContractorOwnedContractorOperated

(COCO)labs,mostofwhicharedefenserelated

GOGOTotalbudgetc$16.4bn;c60,000researchers

・Thereareapproximately10601abs
,whichtogetherwith

theFFRDCsmakeupthe1100nationallabs

㌫㍑e耐

㌫ぽ

Porfo「mor
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第2章GOCOシ ステムの連邦政府研究開発活動における位置付け

TheGOCOsysteminUSFederally・fUndedresearch
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sμm口aワ
GOCOSystem [i]

TheGOCOsystemoflaboratorymanagementiswellestablished

andprovidesseveraladvantages

・22USnationallaboratoriesaremanagedundertheGOCOsystembyprivate

contractors;afurther16COCOs,mostofwhicharedefense-related,makeupa

totalof38FFRDCs

●

●

TheGOCOsystemhaditsoriginsinWorldWarll,buthasbeenrefinedthrough

policyeversincetowardsmoremarket-orientedprinciples、.,

TheGOCOsystemoffersseveralkeybenefits=efficiency,independence,P

technologytransfer,andresourcesharing－

ThreecasestudiesillustratethetypicalorganizationalstructureofGOCO

instituti・ns:ldah・Nati・nalEngineeringLab・rat・ry,LaWrenceBerkeley,andLos

Alamos

11



GOCOSystem

TheGOCOsysteminUSFederally-fundedresearch

国 譲Hi・t・ry・nddevel・pment

翻 然B・n・fit・andweakp・int・

麟Ca・eStudi・ ・
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GOCOconceρtovervievv

GOCOSystem

Definition

口
回

LaboratoriesemployingtheGOCOsystemreceivefundingfrom

thegovemment,areownedbythegovernment,butareoperated

undercontractbynon-governmententities

●

●

●

●

●

`GOCO'standsfor`GovernmentOwnedContractorOperated'

Asthenamesuggests,mostofthefacilities(laboratorysite,buildings,and

equipment)areownedorfundedundercontractbythegovernment

Actualresearchisperformedbyprivate`contractors',whichareavarietyoftypes

oforganization;managementisalsolargelyperformedbycontractors,although

anumberoffederalemployeesmayalsoworkatthesite,andthedegreeof

federalinvolvementinday-to-daydecision-makingvariesfromcasetocase

Thegovernmentretainsthepowertoselect,andifnecessarychange,the

operatingcontractor

Thegovernmentretainsdecision-makingauthorityoftheoverallthemesof

research,althoughattheindividualprojectlevelfundingisdeterminedby

professors/researchers/abilitytoattractgrantsfromfundingagencies

13



GOCOSystem

Definition

[凹
回

220fthelargerUSnational

system

laboratoriesemploytheGOCO

1……iiiiliiliiiiiiiliiiiiiiiiiii灘

1

2

3

4
,
5

6

7

ldahoNationalEngineeringLaboratory

NCIFrederickCancerResearchandDevelopmentCenter

OakRidgeNationalLaboratory

SandiaNationalLaboratories

SavannahRiverTechnologyCenter

NationalRenewableEnergyLaboratory

PacificNorthwestNationalLaboratory

8.AmesLaboratory

9.ArgonneNationalLaboratory

10.BrookhavenNationalLaboratory

11.ErnestOrlandoLawrenceBerkeleyNationalLaboratory

12.FermiNationalAcceleratorLaboratory

13.JetPropulsionLaboratory

14.LawrenceLivermoreNationalLaboratory

15⊥osAlamosNationalLaboratory

16.NationalAstronomyandlonosphereCenter

17.NationalCenterforAtmosphericResearch

18.NationalOpticalAstronomyObservatories

19.NationalRadioAstronomyObservatory

20.OakRidgelnstituteforScienceandEducation

21.StanfordLinearAcceleratorCenter

22.ThomasJe行ersonNationalAcceleratorFacility

$78m

$142m

$288m

$654m
$30m

$102m

$209m

$30m

$253m

$216m

$171m

$171m

$1057m

$501m

$541m

$8m

$79m

$29m

$30m

$17m
$118m

$59m

TotalGOCObudget

was$4.8bnin1995

($4.5bnin1997)

Note.
TheEnergyTechnologyEngineering
Center,whichwasincludedinthe1995
tOtals,was.removedfromthe
government'smasterlistofFFRDCs
(seenextfewpages)inNovember1995

1995budgetfigures.SourceNSF
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GOCOSystem

Definition

口
回

GOCOlabsareadministeredbycorporations,

colleges,andothernon-profitinstitutions

universitiesand

Administeredby

corporations

1.

2.

3.

4.

5.

ldahoNationalEngineeringLaboratory

NCIFrederickCancerResearchandDevelopmentCenter

OakRidgeNationalLaboratory

SandiaNationalLaboratories

SavannahRiverTechnologyCenter

$78m

$142m

$288m

$654m

$30m

Totalbudget

c$1,200m

...non-profit

organizations

6.

7.

NationalRenewableEnergyLaboratory

PacificNorthwestNationalLaboratory

$102m
$209m

Totalbudget

c$300m

...universities

andcolleges

8.

9.

10.

11

12.

14.

15.

16.

17.

18.

19.

21

AmesLaboratory

ArgonrieNationalLaboratory

BrookhavenNationalLaboratory

.ErnestOrlandoLawrenceBerkeleyNationalLaboratory

FermiNationalAcceleratorLaboratory

13.JetPropulsionLaboratory

LawrenceLivermoreNationalLaboratory

LosAlamoSNationalLaboratory

NationalAstronomyandlonosphereCenter

NationalCenterforAtmosphericResearch

NationalOpticalAstronomyObservatOries

NationalRadioAstronomyObservatory

20.OakRidgelnstituteforScienceandEducation

.StanfordLinearAcceleratorCenter

22.ThomasJeffersonNationalAcceleratorFacility

$30m

$253m

$216m

$171m

$171m

$1057m

$501m 、

$541m

$8m

$79m

$29m

$30m

$17m

$118m

$59m

Totalbudget

c$3,300m

1995budgetfigurd∋SeSo1"ceNSF
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GOCOSystem

Definition

口
回

TheGOCOconceptisintimatelyconnectedwiththatofFFRDCs

(FederallyFundedResearchandDevelo .・mentCenters)

●ResearchatFFRDCsisbydefinitioncarried

outbycontractors;conversely,ifresearchata

nationalIabiscarriedoutbyacontractorthen

thatlabisbydefinitionanFFRDC

・lnotherwords
,allGOCOsarebydefinition

FFRDCs

●

●

TheUSnationallabsthereforecomprisethe
GOGOlabsandtheFFRDCs(ratherthan
GOGO+GOCO)

lnadditiontoGOCOlabs,anumberofCOCO

(ContractorOwnedContractorOperated)labs
FFRDCsexist

OThediscussionofGOCOatapolicylevelis

oftencombinedwiththatofFFRDCs-inmany

senses,theyareoneandthesamething

`R&Dperformingorgani
zationsthatareexclusively

orsubstantiallyfinancedbytheFederal

iGovernment★andaresupportedbytheFederal

GovernmenteithertomeetaparticularR&D

objectiveor,insomeinstances,toprovidemajor

facilitiesatuniversitiesforresearchandassociated

trainingpurposes.Eachcenterisadministered

eitherbyanindustrialfirm,auniversity,oranother

nonprofitinstitution.'

TheGovernment'sfinancialsupportisfurther

specifiedasfollows=

Theresearchorganizationreceivesthe70%or

moreofitsfinancialsupportfromtheFederal

Government,usuallyfromoneagency

Mostorallofitsfacilitiesareownedby ,orare

fundedundercontractwith,theFederalGovernment

Source:NSF月edθra〃 『加dsわrRθsearcわandDeve'oρmeη 亡 局sca∫

Years7995,7996,7997,Volume45,NSF97-327

16
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GOCOSystem

Definition

口
回

The38FFRDCsincludeall22GOCOlabsandafurther16COCOlabs

;::i縫纂;;;籏讃`籔桑 鏡耗襟紗繧遠 漢:::f》繍禁 蓼鰭

ldahoNatlonalEngineeringLaboratory

NCIFrederlckCancerResearchand

DevelopmentCenter

OakRidgeNationalLaboratory

SandiaNatlonalLaboratortes

SavannahRiverTechnologyCenter

NatlonalRenewableEnergyLaboratory

PaciflcNorthwestNatlonalLaboratory

AmesLaboratory

ArgonneNatlonalLaboratory

10.BrookhavenNatlonalLaboratory

11.ErnestOr|andoLawrenceBerkeley

NatlonalLaboratory

12.FermlNattonalAcceleratorLaboratory

13.JetPropulsionLaboratory

14.LawrenceLlvermoreNationalLaboratory

15.LosAlamosNationalLaboratory

16.NationalAstronomyandlonosphereCenter

17.NationalCenterforAtmosphericResearch

18.NationalOptlcalAstronomyObservatories

19.NationalRadloAstronomyObservatory

$142m

$288m

$654m

$30m

$102m

$209m

$30m

$253m

$216m

$171m

$171m

$1057m

$501m

$541m

$8m

$79m

$29m

$30m
20.OakRldgelnstituteforScienceandEducation$17m

$118m
22.ThomasJeffersonNationalAcceleratorFacihty$59m

ぴ蕊co毅o莉 罰際隷㊨暮薮海ぴ凝紗麟紬
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3

3

3

3

3

3

3

AerospaceFederallyFundedResearch

andDevelopmentCenter

ArroyoCenter

C31FederallyFundedResearch&

DevelopmentCenter

CenterforAdvancedAviationSystem

Development

CenterforNavalAnalyses

CenterforNuclearWasteRegulatory

Analyses

CriticalTechnologleslnstitute

lnstltuteforDefenseAnalysesStudies

andAnalysesFFRDC

lnstltuteforDefensesAnalysesStudles

$137m
$3m

ComputingandCommunlcatlonsFFRDC

LlncolnLaboratory
LoglstlcsManagementlnstltute
NatlonalDefenseResearchlnstltute
PrincetonPlasmaPhystcsLaboratory
ProjectAirForce
SoftwareEngineerlnglnstitute
TaxSystemsModernizationlnstltute

$16m

$44m

m
A/

36

N

N!A

$159m

$2m

$14m

$115m

$24m

$22m

$17m

=38FFRDCs,

totalbudget

$5.6bn(1995)

Note.

The1995figuresshown

here,dldnotlnclude

figuresfortheCrltical

Technologleslnstitute

orthelnstltutefor

DefenseAnalyses

Computingand

Communlcations

FFRDC.Theydid

includeTheEnergy

TechnologyEngineering

Center,whlchwaslater

removedfromtheIlst.

Source:NSFmasterlistofFFRDCs1997,NSFFederalFundsforResearchandDevelopment1995
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GOCOSystem

Definition

回
国

The16COCOFFRDCsconductmainlydefense・relatedstudyand

analysis,andhencearenotpartytothe`technologytransfer

conduit'implicitinGOCOlabs

●

●

●

●

200fthe22GOCOIabsconductnon-defense-related

research,whereas90fthe16COCOFFRDCsconduct

defenseornationalsecurityrelatedstudyandanalysis

These9aresponsoredbytheDoD,andresearchfor

exampleweaponssystemsdevelopment

Althoughaformaltechnologytransfermechanismisin

placeinalltheGOCOlabs,mostdefenseIabsare

precludedfromtechnologytransfer
-20flldefenselabshaveatechnologytransfermechanism

-comparedwith250utof27non-defenselabs

Whereasnon-defenselabsareoperatedby

organizationsthatwereinplacebeforetheformationof

thelab,defense/labsaremostlyoperatedbynon-profit

organizationsestablishedexpresslytooperateeach
specificlaboratory(andhencearefinancially`self-

contained')

◎趨fense－ 階}atedresea/rch

23、

餌
部

26

7
・
8

2

2

Aeゆspa奪eFed白rallyFundedRese館ch

andDe∨ ε〕lopmentc日n梧r

Arroy◎ ¢emler

C31Fe融 剤lyFUtKsedReseerr¢h&

・Peye飴pm白r嘘Center

CenterforAdvancedAvlatlonSystem

Development

CenterforNavalAnalyses

CenterforNuclearWasteRegulatory

Analyses

i¢耐 舗 丁色斑 ㈹10gi磯 垂瀕 社u糖

ilns搬頃e拍 詞)e絶 酷e鯨 目1辞縛s§ 畑dles

a閲 鰯 憐esドPRD¢

32'

a湖 ζ海mmiu海 已蘭}⑤n$脊R£)◎

32LlncolnLaboratory

鱒i」 閣i藤 譲Manaige髄 描 抽縛 繍e

Nabo'ma{繊ef白n舶R礫 滋a賠}覆 輪 錬ほ囎 ・

35PrlncetonPlasmaPhysicsLaboratory

$t37m

$3m

$拍3m

桓醐拍垣網 捉 恒n鱒 鮎 蔵lys鱒◎③mp憾ngl

37SoftwareEngineerlnglnstltute

38TaxSstemsModernizationlnstltute

$16m

$44m

$6m

・閲A

$159m

駿m・

;$1・轍 …

$115m

纏 繭

$22m

17m
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GOCOSystem 口
Definition 回

FFRDCsareclassifiedintothreetypesreflecting thenatureof

theirresearch

1.R・ ・earchanddevelopmentlaboratories

・Tomaintainoverthelong-termacompetencyintechnologyareaswheretheGovernmentcannotrely

onin-houseorpurelyprivatesectorcapabilities

・TodevelopandtransferimportantnewtechnologytotheprivatesectorsotheGovernmentcan

benefitfromawider,broaderbaseofexpertise.

2.Studyandanalysiscenters
・Todeliverindependentandobjectiveanalysesandadviseincoreareasimportanttotheirsponsorsin

supportofpolicydevelopment,decisionmaking,alternativeapproaches,andnewideasonissuesof

significance.

3.Systemengineeringandintegrationcenters

・Toproviderequiredsupportincoreareasnotavailablefromsponsors'in-hou§eteChnicaland

engineeringcapabilitiestoensurethatcomplexsystemsmeetoperationalrequirements

・O行enplayacriticalroleinassistingtheirsponsorsintechnicallyformulating,initiating,andevaluating

programsandactivitiesundertakenbyfirmsinthefor-profitsector.

19



GOCOSystem

Definition

口
回

MostGOCOsareR&Dlabs,andmostCOCOFFRDCsarestudy

andanalysiscentersadministeredbynon・profitorganizations

R&Dlabs Study&AnalysesCenters S日 ★Centers

Corporations †.『『ldahoNatiorlal[iingineerlng.Labo日 …柱ory・

2.NC|Frθde目c{(cahceヒR&D.Cen}er:

4.　:SandiaNatlonanabs.'26C

ente日orAdVah6edAviatiOh』

23AerospaceFFRDC
25C31FFRDC

:3.oakRidgeNational垣bbrξii6【y』 SystemDevelopment

5.SavannahFliverTech【10bgy『Center 27.CenterforNavalAnalyses

Non・profit 6、NationalRenewableεnergy⊥ab『

7.・PacificNor†hwestNationalt融)oratory『

24ArroyoCenter

28CenterlorNuclearWaste
38.TaxSystems

ModernizationInstitute
RegulatoryAnalyses

29CriticalTechnologieslnstitute

30.IDAStudiesandAnalysesFFRDC
31.IDAComputingandCommsFFRDC
33LogisticsManagementlnstitute

34.NationalDefenseResearchlnstitute
36ProlectAirForce

Universities∫
『8

.Am.es:Lab◎fato「y

Colleges
9.』ArgonneNationalLabOra垣ry』

:1◎IBro◎khave「 〕・Nati◎na}しaborat6『y:'1tI三
mestOflandOlLawre㎜Berkeき 色弓～:・N盆t:iしε由 ・

121炉emliNξ 導拍nξ1fACC奪lerat〈)社 三abO薩i垣
.璽;1'

43」 包'Pゐpu陪iqn:L砲O悟 ぬry:』』』

・14・・Lawr郁c日輌 編 ◎汚Natlo魎iLa藝 醐 溺;

11丘LgsAlamo§ 、N鎮i《)ηal,LabQ璽 垣「y・
‡6:ト4aliona}Astronρ 卿,aη{ヨ『lgng§ph藪 亘 ¢θ斑er』

il:7　̀.悼…韓iqnalCerlt¢r.f¢ τ《tmOsph◎nc]日 日Sε覆a¢}1、・

　18iダ　N爾iona}.Opti(ほtA§tnonOimy　 』ξII》ミ』』

T9・Naiio瓢 、縮di◎ 、Ast蜘6晦ObSe畷 娩 　・

⑳1◎a紺id9合 ・lnS㈱ 餐痴r・S¢i顧 ¢葭nd』E頗,…::・

21:{:StanfO'dLinear　 Aecξ きk〕拍aldr:C白htξilr:、、・

.22:iTh白 廊㌔酪lJ醜rs6n:』N暮tbnal』 』 …'11・:筥 難:≡

32LincolnLaboratory

35.PrincetonPlasmaPhysicsLaboratory
37.So伽vareEngineenngInstitute

tSE' =SystemsEngineeri"ngandIntθgratわn GOCO

20



GOCOSystem

Definition

口
回

ThemajorityofFFRDCfundsgointodevelopment,although

FFRDCfundsmal《etheirgreatestcontributiontobasicresearch

To紬'ぴS狩&P力yρe掬 繍 θrandtypepf燈 巷日産欝¢力

Basic

Applied

Development

FFRDCOther(GOGO,industry,universities,non-profit)

。:89%

96%

TotalFFRDCTotalother

$8.3bn$197.4bn

4%96%

7997f@4」 陀s.SourceNSF

TotalUSR&D$205.7bn

21



GOCOSystem

Definition

口
回

Thescopeofresearchofthe24R&DFFRDCsis

areatIeastpartiallyinvolvedinIT-relatedresearch

broad,and15

Heav目yinvolvedinIT PartiallyinvolvedinITresearch NotinvolvedinITresearch
research

6. Nati◎nalRenewab{eEnergy 1、 ldahoNatbnaiEngine{∋ringLab◎ratory 5. SavannahRiverTechnologyCenter
Laboratory(advanced 〈SensOrS,SySt(≧mSengineering) 12. FermiNationalAcceleratorLaboratory
materials,energyefficient
systems)

2. NCIFrederlckCancerResearchand
DevelopmentCenter(experimentaland

13.

16.

JetPropulsionLaboratory

NationalAstronomyandlonosphere
15. LosAlamosNational computationalbiology) Center

Laboratory(advanced ,
computing,computer

3. Oε}kRidgeNa甘onalLaboratory

(superconductiVity,、buildingstechnology)、

19.

20.

NationalRadioAstronomyObselvatoly

OakRidgelnstituteforScienceand
si椥lati◎n) 7. PacificNor寸hwestNationalLab◎ratαy Education

32 し}nco壮nしab◎ratory(advanced (neuralnetworks,P◎ ‖utantassessments) 21. StanfordLinearAcceleratorCenter
e}ectroniCS,airtraffic・Gontrol,・ 81。 AmesLaboratory(mfomatics) 22. ThomasJeffersonNationalAccelerator
cOmmUniCatiOnSSyStemS) 9. ArgonneNationalL唖aboratory(sensors,、 Facility

37. SoftwareEingineeringln'stitute infOrmatbnmanagement) 35. PrincetonPlasmaPhysicsLaboratory

(S◎ftwaredes{gn,Sb費ware:

pめcessmanagem舗 。

10、Br◎ ◎khavenNationalLεlb◎ratoり 〆〈systε}fns

analysis)

dynamicsystems)
』

1 1 ..εrnest◎rland◎Lawrenceβerkeley

National 、Lab◎ratory(internetprotocols,.:

.medicaHmagingン

14.Law蜘Ce汕 蜘 ρre、Nati姫ILabφr磁 珂

(supercomputing):『 ・.

17・ NlatゆnalC日nterf◎rAtmoSPf1白rieReSearch『

{climat日:modelling)、
.『]8.Na‡ ▲onal 、Opticat.Ast.rOngmy・ しabS::{im鷲}ing)

22
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.TheGOCOsysteminUSFederally－ 旬ndedrese肛ch

融

麟.B・n・fit・andweakp・int・
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GOCOSystem

History

[田
回

TheGOCOsystemhaditsoriginsintheManhattanprojectin

WorldWarll

●

●

ln1943,theUSgovernmentaskedProfessorRobertOppenheimerofthe

UniversityofCaliforniatolead`ProjectY',partoftheManhattanProjectto

developtheworld'sfirstatomicbombduringWorldWar11

ProjectYwastheformationofanewlaboratoryatLosAlamosinnorthernNew

Mexico

●

●

●

Thelaboratorysite,buildingsandequipmentweretobefundedandownedby

thegovernment

Howeverduetoshortagesofappropriategovernmentemployees,Professor

Oppenheimerwastostaffthelaboratorywithresearchersandmanagers

broughtform

ThuswasbornthepresentdayGOCOmodel

24
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HighlevelpolicygoverningFFRDCsandGOCOshasbeen

modifiedbythreekeydocumentssincethe50s

7967FCSγf村ed9抱'Coμnc〃 】ωrSc∫eηceθ ηd7bc力 ηo'09】 〃MθmoraηdL∫m

・FCRCsrenamedFFRDCs

・BasicframeworkofFFRDCswasestablished
.

7984Amend『77eηfo'〃7eOカ7ceorF已d冶ra'P7rocLmgmeηfPo"cy

・Moreflexibilityinorganizationalform

`?「F月IDCsdρ ηof力a
∨θaρ πesc〃bθdorgaη たafわ ηa's椥cfμ κ銑77?eγcaη れaηge加mrカefれa(猶oηa'

coηfraαo'oレme(シ ヒoηfracfo'qρeれafedorGovemmeηf-owηe(沈oηfzaαorLqρerafθd↓GOC(=リ

o但aぬ ガ・ηa∫sfω αμ佗sf・ 励 ・usdθ9佗es・ ∫c・η嬬f・ 〃G・vemmeηfc・ ηrmlaηd・1〃 ηe俗 坤"

●Limitationintheroleofgovernmentinmonitoring

、`iHoI〃 θveちrわemoη ∫foηηgsわa"ηofbθsucわasfocfθafeaρ θrsoηa∫sen4ces佗 たヨガoηs力4),orcause吟d信
ω ρガ・ηsfカafa佗defηmθ η'a〃ofわeρrodμcガ ⇒aηdbrqua卿orfカeF用DCs・w砿 〃

・Theroleofindustrialfirmsexplicitlystated

"η7ea蜘 螂(ゆe個fe4maηa
gedaη(施ra《 加 襯e佗d£ye肋 θra蜘e給'砂 ・rC・ηS・㎡Um。f

μηルθ俗∫ガes・α力em・ ηρω 伽 但aη 螂 ・η ・r納dμsfηa∫ 肋msasaαf・ η・m・ μs・但aη たaガ・η ・rasaη

耐eηf1喬ablesε 享)arafeoρe頂f加gμ η1fofaρareηfo在7aη たa翻oη ."
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HighlevelpolicygoverningFFRDCsandGOCOshasbeen

modifiedbythreekeydocumentssincethe50s(continued)

7990月edera〃lcquis'tionRegulationsaddedcr'teriaforFFRDCs

●

■

ClearerconceptofGOCO

``AnF用DCmeetssomesρecia〃oη9 -feη η 佗sea/cわordeve'opmehtneedwわ 励camofbemefas

e侮 α ル θlybyexist元ng元 η－house(intramura∫GOG())orcontractorresources(COC(》."

Agencies'accesstotheprivatesectorresourcesthatwouldnotbeavailableinarm'slength

contracting

`γ「FRDCsenab'eagenciestouseρ 〃vatesectorresourcestoaccomρ 〃sh ・taskst力atare元 ηfegra'tothe

miSSiOnandOperatiOnOfthesρonsoringagen(y!'

Contractedoperators'accesstofederalresources

"FFRDC
,inordertodischargeitsrθsρonsめ 〃itiestothesρonsoringagen()y,力asaccess,beyondtわat

whた 力iscommontotheno〃nalcontractualre'at'oηs坤,toGovernmentandsupP〃erdata,元 ηc1μ伽9

SenSitiVeandprOρrietaり/data,andtOemp'()yeeSandfaC〃tieS."
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lnpalrticular,theabovelegislationcanbeinterpretedasthatthe

GOCOsystemhasevolvedtowardsmoremarket・oriented

principlesandgovernment∫privatesectorpartnership

● Thesystemhasmovedtowardsmoremarket-orientedprinciples.Forexample,anagency

maychangeacontractoperator,iftheperformanceoftheoperatorissub-standard
-AttheBrookhavenNationalLaboratory ,theDepartmentofEnergydecidedin1997tochangeits

operatingentityfromAssociatedUniversitieslnc.,aconsortiumandoneofthefoundingmembersof
thelabsince1947,toBSA(aconsortiumbetweenBattelleandNYSU).

-DOEemphasizedtheimportanceofculturalchange ,costefficiencyandimprovedmanagementby
thenewcontractoratthesignatoryceremony.Thereasonforthechangewasclear

● Sinceitsinitiation,thenatureofthesystemhasevolvedfromanarms'lengthcontract-

basedrelationshiptomoreofapartnershipbetweentheGovernmentandnon-federal

sectorsformutualresourceutilizationyetwithcleardistinctionoftherolesofbothsides

-thefederalagencydeterminesthecontentofresearch ,budgetandthestrategicroleofthelab,while

thecontractorisresponsibleforthedailyoperationofthelab
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HoweverSomeConflicthassurroundedthebenefitsand

managementofGOCOinstitutionsinrecentyears

●Thepolicyof`leastinterferencelwhichbeganwiththedefence-relatednatureofearlyGOCOsled

tocriticismoftheDOE'slaxmanagementofGOCOinstitutionsintheearly1990s

● AGeneralAccountingOfficeeffortsupportedbytheHouseGovernmentCommitteeonReform

andOversightfoundin1992thattheDOE'sleastinterferencepolicyledtotheDOE'sbeing

unawareofcontractors'activities,payingeverycentthosecontractorsaskedfor,andnot
subjectingcontractstocompetition

●ln1995and1997
,theGAOreviewedtheDOE'sprogressinreform,andin1997foundthat

althoughtheDOEhadmadeconcreteactionplans,actualreformwasbeingdelayed

● lhrecentyears,theDOEhasalsobeenatoddswiththegovernmentoverGOCOmanagement

policywithregardtoCRADAs
-'Sincetheenactmentof1989NationalCompetitivenessTechnologyTransferAct ,authoritytoenterinto

CRADAs(SeeSection3:GOCOandTechnologyTransferfordetails)withotherindustrialfirmswasgiven
tofor-profitcontractorsoperatingfederalGOCOlabs.ltwasexpectedbylegislatorsthattheActwould
furtherdevelopthetransferoffederallyfundedtechnologies

-However ,takingadvantageofsomeoftheprovisionsintheActallowingforagencydiscretionandoversight
inthepolicyimplementation,DOEhasbeenreluctantinapprovingtheCRADAsbasedonaconservative
beliefthatthefederallyfundedpublicresourcesshouldnotbeutilizedforaspecificprivateinterest
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GOCOprovidesfourpr「 ・・arybenefits=efficientmanagement,

academicindependence,smoothtechnologytransfer,and

e1「TiCientreSOUrCeSharing

lEfficientmanaem帥tbrivatesector

Byinternalizingthenon-federalprivatesector'smanagementknow-howandstyles ,
morecost-efficientmanagement/administrationoftheR&Dinstitutionsismade

possible.Alsothecostsensitivityensuresmoreflexibilitytoenvironmentalchange.
Forexample,GOCOlabscanaffordmoreflexibilityinprocurement,personneland

accountingduetothefreedomoftheircontractorsfromthemorestringentfederal

standards.

2)lndependence

GOCOsystemenablesthelabtobefreefrombothpurelycommercialinterestsand

politicalpressuresfromgovernmentalagenciesandCongress.Thedouble-faceted

natureoftheGOCOsystembringsabouttheeffectivebalancingmechanismof

potentiallycon刊ictinginterests.

3Technolotransferhisissuewillbeescialldetailedinthenextsection.

Byallowingtechnologytransfertoprivatesectors,GOCOlabscancontributetothe
nationaleconomicdevelopment.Italsoworksasanincentiveforprivatesectorstobe

engagedintheactivitiesofGOCOlabseitherasanoperatingcontractororapartner

underCRADA(Seechapter3:GOCOandtechnologytransfer).Thisincentivealso
ensuresthelab'sbetternegotiatingpositioninchoosingoperatingcontractors .
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GOCOprovidesfourprimarybenefits=efficientmanagement,
academicindependence,smoothtechnologytransfer,and

efficientresourcesharing(continued)

4Cross・accesstoresourcesbetweenfederalaenciesandrivatesectorsmutual

benefitandsner

・Contractorscanaccess
,beyondthatwhichiscommontothenormalcontractual

relationship,Governmentand/orsupplierdata:employees ,andfacilitiesneededto

dischargeitsresponsibilitiesefficientlyandeffectively.

・Agenciescanuseprivatesectorresourcestoaccomplishtasksthatareintegraltothe

missionandoperationofthesponsoringagency.

・Agenciescanutilizetheabovesynergeticcapabilitiestomeetsomespecialresearchor

deVelopmentneedsofGovernmentagencyorbureau,which・cannot七6「netaseffeCtively 、.

byexistingin-house(GOGO)orsimplequtsourcing(COCO).Bysodoing,the 、best

possibleresourceallocation(configuration)canberealizedtoachievetheagencymi品iqn.
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ComparingthemeritsanddemeritsoffourdifferentR&Dstyles

(GOGO,GOCO,COCO,andtraditionalarms'lengthcontracting)

showsthemanagementeffectivenessandcost・efficiencyofGOCO

Mexibilitytochangethe

managementandoperators

Effectivenessande缶clency

ofmanagementand

oratlon

Opennesstotechnology

transfer

Incentivesf()rtheprivate

s㏄tortogetlnvolved

・'InCentiVeSf()rSmart

researcherstojolnthelab

Potentialf()rbetterquahty

research

Overallcost-omance

GOGO(lntramural)

Low

(Firlngandreplactng

federalemployeesisnot

SOeaSaSlnCOntraCtln

Low

(redtape)

Low

(duetoltspurposeand

technolo91calnature'

SenSltlVe,SeCUrity)

Low

(Uncontrollable)

Low

(Legallimitationlntaklng

advantageoftheacqulred

knowledgefortheirown

bene行t.Tight

confidentialiclause.

Low

Low
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COCO

(ApartofFFRDCs,mostly
Defenselabs

Mハd

(Operatloncont「acto「sa「e

non-profitssolelyestablished

f()rthelabbtheGov

Mld

(Posslbllltyofcostsensltlve

manaement

Low

(Mostlyhiglilysensitive
technologiesareresearched
anddevelopedlntheselabs)

Mld

(OpPortunltyisglven)

Mld

(Non-federalemployment
statushelps,but

confidentialitylstlghtand
careerflexibilitylsnotso

hl.
Mld

Mld

TraditionalContractlng

(TheGovbuysthe
researchoutt.

DoesnoteXlst

DoesnoteXlst

Low

(lmplicittransfermaybe

possibleasaresult.Some
casesmayevenlegally

problematic.Tight
confidentialityclause)

High

(Competitive,but
lexlsts.

DoesnoteXlst

Mld

(Cross-utilizationof
resourcesasln(3()CO

neverhapPens.)

Mld
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HowevertheGOCOsystemispronetoCertainweaknesses _

AuthorityoftheagencyisStillstrong

S・meleewayisstillleftt・theg・vernmentagenciesindayt・day・perati・ns
.Thisleeway

hasbeenusedins・melabst・underminedecentralizati・n・ftechn・bgymanagement(・ne

oftheinitialpurp・ses・fGOCO) ・Yet,asl・ngasGOCOassumestheg・vernment・wnership
,thi

sproblemishardtoberesolved

InconsistentmanagementpoliciesandpracticesacrossIabs

Because・fdecentralizedmanagementauth・rity
,inc・nsistentp・liciesandpracticesmay

occuracrossGOCOssponsoredevenbythesameagency .Decentralizationhasitspros ,and
consaswell

Ex.Theextenttowhichcontractors'mustbearthecostofclean-upofenvironmentalcontaminationat

eachsitevariessignificantlyacrossDOD-ownedGOCOplants

lntellectualpropertyownershipProblem(patentgrantingissue)

Assignmentofinte‖ectualpropertyrightsorpatentownershiptothefor-profitcontractorshas

peenexperiencingresistancefromthesideofDOEthatsponsorsthemajorityofGOCOlabs
lnFFRDCs・Thismaysignificantlydiminishthetechn・1・gytransferincentivet・p・tential

COntraCtOrS

Laxmanagement

Aswasf・undbytheGOAinvestigati・nin1990,GOCOcanbepr・net・laxsupervisi。n,
lmproperfundsreimbursement ,andlackofcompetition
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tdahoNationalEngineeringandEnvironmentalLaboratory(INEEL)
Sponsor:U.S.DepartmentofEnergy

Overseer:U.S.DepartmentofEnergyIdahoOperationsOf『ice(DOE-ID) ,exclusivelysetupforINEEL

Contractor:LockheedMartinIdahoTechnologyCompany(LMITCO) ,asubsidiaryofLockheedMartin.

Areasofresearch:nuclearreactors,biotechnology ,energyandmaterials,conservationandrenewableenergy,and

wastetreatmentandclean-up.

Lockheed

Martin

INEEL

41activelicensingagreements

LMITCO

DOE-ID'sinitiativeisquitestrong

lnstrategicplanningandmanagement.

6spin-offbusinesses

somelaunchedbyINEEL

employees

History:

1949EstablishedbytheFedasthe

NationalReactorTestingStation

1974』RenamedaSINEELreflectingits

broadeningmulti-programnature

Employees:8,000

-450federalemployeesforDOE-ID
,

-VastmajorityoftherestworkforLMITCO.
-Othersworkforothercontractorsor

institutionssuchasWestinghouseElectricand
ArgonneNationalLab-West.
AnnualBudget:$300Min1997,($377in
l994)
-CooperativeR&Dagreements(CRADAs)as

asourcebffunds(gov:private=1:7)
TechnologyTransferProgram:
-Stevenson-WydlerTechnologyInnovationAct.
-41,activeroyalty-bearingtechno!ogylicenses
-6newSpin-offcompanieslunchedin1997
-450technologiesindentifiedintheinventory.
oftechnologycomMercializationopportunities
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ErnestOrlandoLawrenceBerkeleyNationalLaboratory(Berl《eleyLab)

Sponsor:U.S.DepartmentofEnergy

Contractor:theUniversityofCaliforniasystem

Areasofresearch:particlephysics,advancedmaterials, lifesciences,energyef而ciency,detectorsandaccelerators.

Veryopenandrelativelyindependent

atmospherecomparedtoINEEL.

600+studen200+faculty

members

BerkeleyLab

LabDirector:Dr.C.V.Shank

(U℃.BerkeleyProfessor,

originallyAT&TBellLab)

1,300十scientistsan

englnee「s

Collaborative

researchprojectS

Pr()ject
sponsonng

Userfacilities

Spin-offbusinesses

somelaunchedbyemployees

History:

1931EstablishedbyDr.Lawrence,who

inventedthecyclotronwhichleadtotheGolden

Ageofparticlephysicsdiscoveringthenature

oftheuniverse.Sincethen,BerkeleyLabhas

broadenitsresearchscope.NineNobelPrizes.
Employees:3,249(asoftheendof1995)all

ofwhichareemployedbythelab.
-913scientificstaff

-875technicalstaff

-245faculty

-390graduatestudents

-146undergraduate

-149postdoctoral

-531administrativesupport

-additiona1800guestscientistseachyear

AnnualBudget:$389M1997-98fiscalyear

TechnologyTransferProgram:
-Manycollaborativeresearchprojectswiththe

privatesectoralsoasasourceoffundingand
expertlse.
-SupPortingnewcompanyspin-offs

-Licensing

-Sponsoredpr()jects

-Visitor/staffexchanges

Giftsandgraduatesupport
-Userfacilities
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LosAlamosNationalLaboratory
Sponsor:U.S.DepartmentofEnergy

Contractor:theUniversityofCaliforniasystem

Areasofresearch:nuclearweaponsscience ,earthandenvironmentalsystems,advancedmaterials,andbioscience.

Relativelyindependentatmosphereduetothe

strongleadershipoftheuniversityresearchers

atltslnlUatlon.

BerkeleyLab

LabDirector:Dr.JohnBrowne

whospentmostofhiscareeratthislab.

6,800UofC

employees

Collaborative

researchpr()jects

SponsoredR&D

agreement

Userfacilities

Smallbusiness

Programs

History:

1943EstablishedbyDr.Oppenheimer,then

UniversityofCaliforniaProfessor,asapartofthe

ManhattanPr()jecttocreatethefirstatomic

weapons・

Employees:some10,000,0fwhich

-6
,800UniversityofCaliforniaemployees

-2
,8000thercontractors'employees

AnnualBudget:$1.2B1997fiscalyear

TechnologyTransferProgram:

-Cooperativeresearcharrangementsincluding

CRADA.

-Licensing

-Sponsoredpr()jects

-Visitor/staffexchanges

-Userfacilities

-SmallBusinessInitiative
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GOCOandtechnologytransfer 口
Awelトdevelopedsystemoftechnologytransferhighlightsthe

importancetheUSattachestocommercializationofresearch

whereverpossible

－
●

●

●

Federaltechnologytransferhasmorethanacentury-longhistorybeginningwiththe

transferofagriculturaltechnologiestofarmers.ltdatesbackto1862 ,whentheMorrillAct

providedthestatesthewherewithaltodevelopcollegesthatwouldofferpractical

instructioninagricultureandmechanicalart.

ln1914,theSmith-LeverActcreatedtheCooperativeAgriculturalExtensionService
,a

partnershipamongfederal,state,andcountygovernmentstodeliverthepracticalbenefits

pfresearchtocitizens.Sincethen,theDepartmentofAgriculturehasbeenspending

nearlyhalfofitsR&Dbudgetondisseminationandtransferofagrjculturaltechnologies .

リntiltheendof1970s,thephilosophybehindthedisseminationoffederallyfunded
researchwasthattheresultingintellectualpropertyshouldbeavailabletoallinterested

parties(universalaccess).However,thisuniversalaccesspolicydidnotsatisfythe
indUstrywhichpreferstheexclusiveusageoftechnologies.Asaresult,overall,verylittle
goyernmenttechnologywascommercialized.
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Awell・developedsystemoftechnologytransferhighlightsthe

importancetheUSattachestocommercializationofresearch

whereverpossibleρoηf'肌tedJ

.Currentsvstem=

・ln1980
,CongresschangedthephilosophyofuniversalaccesswhentheBayh-Dole

andSteven-WydlerActswerepassed(See.).ThisIegislationprovidedfederallabs

flexibilityingrantingindividualcompaniesvaryingdegreesofexc∫usiveaccessto

federalintellectualproperties.

● PhilosophiesbehindthisIegislationarethatthenationaleconomicdevelopmentcanbe

enhancedbyIeveragingthefederally-ownedtechnologiesintheprivatesectors,and
thatprivateentities,giventheincentivesofthepatentsystem,woulddoabetterjobof

commercializinginventionsthanfederalagencies.
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Technologydevelopedusinggovernmentfundingcanbe
``transferred"totheprivatesectorthrougheitherdirect

industryresearchfundingorleverageofacademic/

gOVernment「eSearCh

CooperativeResearchandDevelopmentAgreement(CRADA)

Licensingoffederallyownedtechnologies

Start-uporspin-offcompanies

Technicalassistance(mostlysupportssmallfirmsinthesamestateor

reglonasthelab.)

lnformationdissemination

Exchangeprograms(theexchangeofresearchpersonnelbetween
federallabsandprivatefirms.)

"Workforothers"anduserfaciIities

Consulting

Collegialinterchange,workshopsandconferences
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Technologytransferpoliciesandproceduresrefertopatent

ownershipPolicy(whichdeterminestheincentivefor

federally-fundedresqarchperformedbyindustry/academia)

andthetransferoffederally-ownedtechnologiesintothe

privatesector

PatentownershipPolicy

Twooppositeperspectivesexistintreatingtheownershipofinventionsmadebyfederally

fundedl『&D="titleinthegovernment"policyand"titleincontractor'policy .Traditionally,

agenciessuchasDOEandNASAhadlong-establishedpoliciesofclamingownershipto

inventionsmadewiththeirsupport,whilemanyothersincludingNSF ,NIHandDOD

alreadyalbwedcontractorstoretainpatentrightstotheirinventionslongbeforeBayh-

DoleActin1980(Seethenextpagefordetails).Thus,therehadbeennouniform

,government-widetreatmentofinventionsuntil1980.

Transferoffederally・ownedtechnologies

TwOprimarypoliciesbehindthisarethatagenciesshouldensurethefulluseofthe

resultsofthenation'sfedera)investmentinR&D,andthatthegovernmentshouldstrive

totransferfederally-ownedororiginatedtechnologytobothstateandIocalgovernments
andtotheprivatesector.ThesepoliciesarelegitimatizedthroughtheStevenson-Wydler

Actin1980,whichisthebasicfederaltechnologylaw

44



GOCOandtechnologytransfer 口
i:当''''"i=i=i・:=:=:=i=:=ま1謬:1:1=:=......=.=舗.1.:.

A

Basedonthebeliefthatcommercialentitieswouldbetter

commercializepatents,patentownershiphasgraduallymovedinto

contractorhands,inpalticularasaresultofthe1980Bayh■DoleAct.

TheimpactoftheBayh-DoleandsubsequentActsonpatentownership

一1980Bayh-DoleAct ."Titleincontractor'policywasappliedtosmallbusinessandnon-profit

orgξmizationssuchasuniversities.Theyweregivenastatutoryrighttochoosetoretaintitleto

inventionsmadeduringfederally-assistedR&Daslongastheywereinterestedinpatentingand

attemptingtocommercializethoseinventions.Afrカ'sρolηf,oρ αaf1ηgcoηfracfαsorGOCO,abs

weree戊(o∫ μded.Also,muchdiscretionwasleftinthehandsofagencies,whichresultedindifferent

practicesbydifferentagencies.
r

一1983"GovernmentPatentPolicy"memorandumbyReaganAdministration
.Asaresultof

failureinpersuadingCongresstoexpandthecoverageoftheAct ,theAdministrationinstructed

二"thatagenciesηofρ れo力価fedbysfafぱetreata〃coη πacfαsinaccordancewiththeAct,notjust

,、 §rrlallbusinessandnon-profits.DOE打e加sedわ θ戊(feηdfoGOCOsc栩 ηgoldDOEsfa加fes.

一1984AmendmenttotheB・DAct
.～oη －profit〔uni∨ersity-operate(ヵGOCOsレvereinc/ude(y、 加t

notindustrycontractors・StillapPliesonlyforsmallbusinessesandnon-profitorganizations

－1987PresidentReaganurgedthattotheextentpermittedbylawagenciesextendownershipof

patentsanddatatoallcontractors.DOErefusestoθxtendわ わr」ρrて)fitoperatorso〃fsGOCOs
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Mechanismsforleverageofgovernmentresearchintotheprivate

sectorwerelargelyestablishedbytheStevenson-WydlerActin1980

・Stevenson-WydlerAct

－1980Steven-WydlerAct'sbasicprinciplesarethatagenciesshouldensurethefUlluseof

theresultsofthenation'sfederalinvestmentinR&D,andthatthegovemmentshouldstriveto

transferfederally-ownedororiginatedtechnologytobothstateandlocalgovemmentsandto

theprivatesector.

－TheActallowsagenciestoexclusivel)71icensefederallydevelopedinventions .TheAct

requiredagenciestoestablishOfficesofResearchandTechnologyApplications(ORTAs)at

federallabs,andtodevoteapercentageoftheirR&Dbudgetstotechnologytransfer.These

ORTAsaretobecoordinatedbytheCenterforUtilizationofFederalTechnology(currently

theNationalInstituteofStandardsandTechnology)establishedwithintheDept.of

Commerce.
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一

ForfederallabsandGOCOs,theI《eymechanismoftransferisthe

CRADA,(CooperativeResearchandDevelopmentAgreement)

establishedbytheFTTA(forGOGO)andtheNCTTA(forGOCO)

CRADAisawrittenagreementbetweenaprivatecompanyandagovernmentagencyto

worktogetheronaproject.CRADAvehiclesprovideexcellentincentivestospeedup

thecommercializationoffederally-developedtechnologies.

Thenon-federalpartnersprovidefunds,personnel,services,facilities,equipmentorother

resourcestoconductthefocalresearch,whilethefederalinstitutionprovidessimilar

resourcesbutfundsexceptforDOEGOCOsafter1989,thathavespecificfundsfor

CRADAs.).

1986FederalTechnologyTransferAct(FTTA)amendedS-WActtoauthorizethe
cooperativeR&Dagreements(CRADAs)betweenfederallabsandnonfederalentities.
Italsoauthorizedawardprogramsforfederalemployeeswhoareresponsiblefor

inventionsandrequiredroyaltysharingwheneveranagencyretainspatentownership.

However,オhθ4cfcolz創soη 砂GOGOsηofGOCOs.

1989NationalCompetitivenessTechnologyTransferAct(NCTTA)extendedthethe
coverageandaぱho〃zedGOCO'abstoenterintoC月 ソ1ρ4sonthesamebasisasits

GOGOs.However,theadministrativetreatmentofCRADAswidelyvariesacross

agencies(Seepage##fordetails.)

47



GOCOandtechnologytransfer 口
Aggressivenesstowardstechnologytransferpolicieswidelyvaries

acrossagencies.Especially,DOEhasbeen,untilrecently,reluctant

toconformwithpatentandtechnologytransferlegislation

Bayh・DqleAct(patentownershippolicy)

1983DOErefusedtoconformtothePresidentialMemoranduminstructingallagenciesto

extendpatentownershiptoallcontractors.

1984DOEurgedSenatorDoletodroptheentireFTTAbillcitingitswillingnesstosolvethe

problemadministratively.Dolerefused.

1987DOErefusedtoextendthepatentownershiptofor-profitoperatorsofGOCOs

1989BecauseofthecontinuedresistancebyDOE,thebillwasintroduced,whichrequires

allGOCOstobecoveredbyFTTA.DOEsubmittedthecounter-billwhichvirtually

exemptedDOEfromBayh-DoleActandFTTA.Rejected.

Stevenson・WydlerAct(technologytransferandCRADA)

ご1989Bingham-DominiciBillrequiredtheagencytocompletethereviewprocessof

CRADAproposalwithin30days.Andifnotaccepted,toreporttoCongress`why'in10

days.ToattempttolimitDOE'sabusesofitsownstatute.

1994AmendmentofFTTAtoassignintellectualpropertyrightsorexclusiveuseoflicense

toCRADApartnersautomatically.

lronically,asDOE'sresistancehascontinued,theIegislationhas'becomemorestringent.

DOEgraduallysoftenitsnegativestancetowardtechnologytransferpolicies.
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GOCOandtechnologytransfer […]

TheCRADAconcepttoOI《offrapidly,andbeganmovingtomore

involvedconsortia-basedjointresearchprojects

・TheCRADAconceptwasintroducedin1986forGOGOsandin1989for

GOCOs,andby1993approximately1500CRADAswereactiveorhadalready

beencompleted

●

TheDOEreportedin1993thatithadalreadyfarexceededitsgoalofissuing

1000CRADAsbyfiscalyear1995.TheDOEhadhalvedthetimenecessaryto

completeagreementswithindustry

ThefocusinCRADAsisnowshiftingfromtechnicalassistance(technology
transferfromthegovernmenttotheprivate)toconsortia(jointR&D)

Morerecently,thetrendistorecognizeCRADAsmoreascost-sharedjointR&D
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第4章GOCOシ ステムが 日本 に示唆す るもの

ImplicationsforJapan
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lmplicationsforJapan 口
TheesSenceOftheGOCOsystemcOuldbeemployedinJapan

●

●

Essentially,theGOCOsystemoflaboratoryoperationcouldbeappliedto

managementofJapaneselaboratories

lnmanyways,giventhelesserimportanceofdefense-relatedresearchin

Japaneselabs,thereismorescopeforprivateinvolvementandopen

technologytransferinJapaneselabsthaninUSIabs

● lntheshortterm,thekeytaskwouldbetoselectcorporationstomanagelabs

onthebasisofalevelofmanagementability

● Longerterm,animportantgoalofpolicywouldbetofosterandcreatenon-profit

organizationswiththemanagementabilityandknow-howtomanagelabs
Lnon-profitorganizationsprovidethesameindependencefromgovernmentbureaucracy

thatcorporationscan
-inaddition ,theyarefreefromany(foreseenorunforeseen)commercialpressures
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lmplicationsforJapan 口
Additionally,theJapanesesystemcouldlearnseveralimpOrtant

lessonsfromwhatworkswellandwhatgoeswrongintheUS

GOCOsystem

Thingstolearn#1=Howtoseparatetheplanningandpolicy-draftingfunctionandexecuting

functioninthegovernmentaltasks.'"・

●

●

TheJapanesereformisbasedontheimportantassumptionthatthegovernmentaltaskscan

beclearlydividedintotwofunctions=1)Planingandpolicy-draftingfunctionsand2)executing
functions;andthelatterfunctionistheprimarytargetofthereform.Somedoubttheseparability

ofthetwo,believingthatthefeedbackandlinkagebetweenthetwoisindispensabIe.

TheJapanesesystemcouldbenefitbystudyinghowon-goingGOCOlaboperatorsintheUS

areassignedtheiractualroleasexecutingentities

Thingstolearn#2=Howt6designandimplementtheintegratedtechnologytransferand'
cooperativeresearchmechanisminGOCOtypearrangement.

●

●

ThediscussioninJapanisstillattheprimitivestageindesigningthetechnologytransfer

mechanism,wherethemainissueisthemodificationofsurroundingregulatoryenvironment

suchasthetreatmentofthenationalemployeestatus,theabsentorleavewhenengagedin

cooperativeresearch.

TheUSsystemisbasedonwell-grainedlegislationspecificallyintendedtoassuretheoutcome

ofthepo〃(:yintention.Legislationnotonlydeガ ηθstheconcept(Japanesesystemisstillatthis

level),butalsoclarifiesノ?oレ γtoensure〃7eactua∫exθ αノガoηoftheideas.
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Additionally,theJapanes6systemcouldleamseveralimportant

lessonsfromwhatworl《swellandwhatgoeswrongintheUS

GOCOsystem台oη 加 μeoり

Thingstolearn#3=Howtocoordinatethecentralauthorityandthe

decentralizedonesindealingwiththeGOCOentities.

・lntheUS
,thepersistentconflictbetweenDOEandCongressfinallyseems

toberesolvedthroughthehighlypracticalanddetailedlegislationwhich

clarifiesminuteproceduresthatcouldbringuniformguidelinesofGOCO

management/operationacrossagencies.
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lmplicationsforJapan 口
Japanesenationallaboratoriescouldbenefitfromamorelivelyand

openenvironment,andtheeconomyasawholecouldbenefitfrom

increasedtechnologytransfer

GOCObenefitsin"US'"

・Efficientlabmanagement

TransferabilitytoJapan

●lndepehdence ・Moresooncenon-profitorganizationsestablished

●Resourcesharing

●Effectivetechnologytransfer

GOCOweal《nessesinUS

、●Unclearbalanceofpower 篤

・Withcarefullegislativeimplementation

・Withcarefullegislativeimplementation

蚕e ・'lnconsistentpolicy x ・Withcarefullegislativeimplementation

・UnfairIPownership ●Withcarefullegislativeimplementation

●Laxsupervision
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Appendixl

lndividualFFRDCdetails

Owηershiiθ ωGε アSpo刀sor

11dahoNationalEngineeringLaboratoryGOCO

2NCIFrederickCancerResearchand'GOCO
DevelopmentCenter

30akRidgeNationalLaboratory

4SandiaNationalLaboratories

5SavannahRiverTechnologyCenter

6NationalRenewableEnergyLaboratory

7PacificNorヒhwestNationalLaboratory

8AmesLaboratory

9ArgonneNationalLaboratory

10BrookhavenNationalLaboratory

llErnestOrlandoLawrenceBerkeley
NationalLaboratory

12FermiNationalAcceleratorLaboratory

13JetPropulsionLaboratory

14LawrenceLivermoreNational

15LosAlamosNationalLaboratory
16Nationa|Astronomyandlonosphere

Center
17NationalCenterforAtmospheric

Research

18NationalOpticalAstronomy

Observatories

19NationalRadioAstronomyObser∨atory

200akRidgelnStituteforScienceand

Education・'..

21StanfordLinearAcceleratorCenter

22ThomasJeffersonNationalAccelerator

Facil比y

23AerospaceFFRDC

24ArroyoCenter

25C31FederallyFundedResearch&

DevelopmentCenter

GOCO

GOCO

GOCO

GOCO

GOCO

GOCO

GOCO

GOCO

GOCO

GOCO

GOCO

GOCO

GOCO

GOCO

GOCO

GOCO

GOCO

GOCO

GOCO

GOCO

COCO

COCO

COCO

78

421

288

654

30

021

209

30

253

216

171

171

1057

501

541

8

79

29

30

17

8

9

1

5

1

137

3

193

DOE

DOHHS

DOE

DOE

F
」

F
一

〇

〇

D

D

DOE

DOE

DOE

DOE

DOE

DOE

NASA

DOE

DOE

NSF

NSF

NSF

NSF

DOE

DOE

DOE

DOAF

DOARMY

DOD

AdminType

(1/〃/A〃 り

l

l

1

1

PN

NP

U

U

U

U

U

U

U

U

U

u

u

u

u

U

U

P

P

P

N

N

N

ノ4dm,?7,:strator

LockheedMartin

ScienceApP|icationslntemational

Corp.;AdvancedBioScience

Laboratories,lnc.;Cha目esRiver

Laboratories,lnc.;DataManagement

LockheedMartin

Lockheedfrom1993,AT&T1949-1992

Westinghouse

MidwestResearchlns.

Batte|le

lowaState

Chicago

AUI/BSl

UCBerkeley

U.ResearchAssoc.

CIT

Univ.ofCalげornia

Univ.ofCalifomia

Cornell

UnWCerpomtionforAtmosphericReseerch

A880c,ofUn～8forR●88●rchinA"ronomッ,hc.

AssociatedUniversities,1nc、

OakRidgeAssoc.US|nc

Stanford.

SoutheastemURA

AerospaceCorp

RandCorp

M比reCorp

Natureof

contrtect

contract

contract

contract

contract

contract

contract

contract

contract

contract

contract

contract

contract

contract

contract

contract

CA

CA/contrect

CA

centrect=>CA

contract

contract

contract

A

A

A

S

S

S

Technotogy

rransfer

S-W

throughNCl

partnership,

consulting

partnership,

consulting

S-W

varlOUS.

strong

vanouS,

strong

varlOUS

varlOUS

varlOUS

varlOUS

varlOUS

varIOUS

vanouS

varIOUS

open

facilities

licensing,

open

f「acilities

open

facilities

open

facil辻ies

tralnlng,

education

STTR,SBIR

User

Facil比ies

ρrecludeゴ

ρrecludeゴ

ρrec/uded

ye∂rest.

O
V

り
」

五
「

7

0
"

O
U

1

1

1942

1945

1950s

1977

1965

1947

1946

1947

1931

1969

1936

1952

1943

1963

1959

1957

1957

1947

ウ
」

4
1

会0

8

0
リ

0
∨

1

1

り
』

0
0

8

に∨

0
り

0
∨

1

1

thitietive

byW70m

FedGov.

NCI(gov)

FedGov.

initth18rea17'Sfoη ヒ∂ノ

bθckground

nuclearreac・ColdWar

cancer

atomicbombWWll

FedGov.atomicbombWW11

FedGov.nuclearener,ColdWar

SolarEnergyActof1974

Fed/Battellevarbusfields

FedGov.

FedGov.

AU

FedGov.

FedGov.

FedGov.

U.C.

FedGov.

FedGov.

UCAR

nuc|earener、WWIl,ColdWar

physical,life

variousfields

cyclotron,pa

nUCIearaCCeleratOr

spaCeexplOration

nuclearener、ColdWar

atomicbombWWIl

astronomy

astronomy

AURA/NSFastronomy

AUL

FedGov.

astronomy

nuclearener,WWIl

FedGov.accelerator

SURAaccelerator

Spacemilitary

FedGov.Amysuppor

FedGov.intelligentsyColdWar
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Appendixl

lndividualFFRDCdetails

26CenterforAdvancedAviationSystem

Development

27CenterforNavalAnalyses

28CenterforNuclearWasteRegulatory

Analyses

29CriticalTechnologieslnstitute

30|nstituteforDefenseAnalysesStudies

andAnalysesFFRDC

311nstituteforDefenseAnalyses

ComputingandCommsFFRDC

32LincolnLaboratory

33LogisticsManagementlnstitute

34NationaiDefenseResearchlnstitute

35PrincetonPlasmaPhysicsLaboratory

36ProjectAirForce

37SoftwareEngineeringlnstitute

38TaxSystemsModernizationlnstitute

COCO

COCO

COCO

COCO

COCO

COCO

COCO

COCO

COCO

COCO
'COCO

COCO

COCO

16

44

6

…

56

N/A

159

2

14

115

24

22

17

DOTRANSF

DONAVY

NRC

NSF

DOD

DOD

DOAF

DOD

DOD

DOE

DOAF

DOD

OTRES,IF

NP

P

P

N

N

P
.
P

N

N

NP

u

肝

肝

u

肝

u

NP

MitreCorp

CNACorp・

SouthwestResearchlnst.

RandCorp

IDAmain|yMIT

lDAmainiyMIT

MIT

LogisticsMgmtlnstitute

RandCorp

Princeton

RandCorp

CarnegieMellon

llTResearchlnstitute

SA

contract

contract

contract,

licensing

ρrecluded

iimited

SA/c。nt「actρrectuded

SAρrecluded

SA

contract

SA

SA

contract

SA

SA

contract

ρrec/uded

STTR,

licensing「

conditional

ρrecluded

varleUS

ρrec/uded

education,

licensing

none

1960s

3

7

刀
叫

Ω
U

O
∨

∩
0

1

1

1

6

0
∨

ε0

0
∨

0
り

1

1

1956

1951

1970s

after1948

1951

1946

1984

1980s

M辻re
.
aviation

FedGov.decisionanalWWII

SRlnuclearwast

Congressnationalpolic

FedGov.weaponsystlColdWar

FedGov.weaponsyst・ColdWar

Fed.Gov,radarnetworWWIl,ColdWar'

FedGov.militarylogistics

FedGov.policyresearch

PrincetonU.fusion

FedGov,intercontiner

FedGov.softwareeng.

FedGov.taxISreforrn

SA:sponsoringagreement

CA=cooperativeagreement

STTR:TheSmallBusinessTechnology

TransferProgram

S-WiStevenson-WydlerTechnology

InnovationActof1980
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Appendix2

1ndividualFFRDCfundingbysourceoffunds

N
②

Federallyfundedresearchanddevelopment

centers
Total

Deptof

Commerce

Deptof

Defense

Deptof

Energy

Deptof

Health&

Human
.

seIV℃es

National

Aero-

nautiCS&

Space

Admin

National

Science

Foundation

Other

Total,allFFRDCs 5,609,641 129 823,106 3,295,890 186,057 1,047,684 141,476 115,299

FFRDCsadministeredbylndustrialfirms 1,203,899 0 93,468 935,637 142,164 0 10 32,620

EnergyTechnologyEngineeringCenter 11,783 0 48 111526 0 0 0 208

ldahoNationalEngineering&Environmental

Laborato呼
77,745 0 t578 .53 ,753 0 0 0 12,414

NCIFrederickCancerResearchand

DevelopmentCenter
141707 0 72 0 141,635 0 0 0

OakRidgeNationalLaboratory 288,332 0 9,066 267,663 529 0 10 11,044

SandiaNationalLaboratories 654,472 0 82,659 562,860 0 0 0 8,953

SavannahRiverTechnologyCenter 29,860 0 25 29,835 0 0 0 0

FFRDCsadministratedbyuniversities&colleges 3,574,349 129 261,520 2,057,324 24,478 1,043,913 140,883 46;102

AmesLaboratoッ 29β15 0 30 25,930 0 0 0 3β55

ArgonneNationalLaboratory 252,879 4 1,841 246,877 0 240 0 3,917

BrookhavenNationalLaboratory 216,094 50 2,696 199269 2β06
'353

1,448 9,472

ErnestOrlandoLawrenceBerkeleyNational

Laboratory
170,870 75 879 156,754 12,343 703 116 0

FermiNationalAcceleratorLaboratory 170,917 0 0 170,917 0 0 0 0

JetPropulsionLaboratory 1,056,916 0 25,778 0 0 1,03tO78 80 0

LawrenceLivemoreNationalLaboratory 500,622 0 32,857 461,840 3,192 1,016 2 1,715

LincolnLaboratory 158,648 0 150,206 0 0 343 0 8,099

LosAlamosNationalLaboratory 540,637 0 24,781 489,485 5,537 812 1,152 18,860

NationalAstronomyandlonosphereCenter 7,669 0 0 0 0 0 7,669 0

NationalCenterforAtmosphericResearch 79,483 0 462 0 0 7,449 71,572 0

NationalOpticalAstronomyObservatories 29,099 0 0 0 0 0 29,099 0

NationalRadioAstronomyObservatory 29,960 0 0 0 363 0
,

29,597 0

OakRidgemstituteforScienceandEducation 16,747 0 25 14,330 237 1,919 52 184

PrincetonPlasmaPhysicsLaboratory 115,284 0 0 115,178 0 0 106 0

SoftwareEngineeringlnstitute 21,965 0 21,965 0 0 0 0 0

StanfordLinearAcceleratorCenter 117,713 0 0 117,713 0 0 0 0

ThomasJeffersonNationalAcceleratorFacility 59,031 0 0 59,031 0 0 0 0

FFRDCsadministeredbynonprofitinstitutions 831,393 0 468,118 302,929 19,415 3,771 583 36,577

AerospaceFederallyFundedResearchand

DevelopmentCenter
137,495 0 136,552 0 0 738 205 0

ArroyoCenter 2,621 0 2,621 0 0 0 0 0

C31FederallyFundedResearch&

DevelopmentCenter
192,993 0 190,330 0 0 2,549 114 0

CenterforAdvancedAviationSystem

Devebpment
15,961 0 7,073 0 0 0 0 8,888

CenterforNavalAnalyses 44,143 0 44,056 0 0 0 87 0

CenterforNuclearWasteRegulat明1Analyses 5,795 0 0 0 0 0 0 5,795

lnhalationToxicologyResearchlnstitute 7,417 0 0 6,648 769 0 0 0

lnstituteforDefenseAnalysesStudiesand

AnalysesFFRDC
56,215 0 56,038 0 0 0 177

、

0

LOgiStiCsManagementlnstitute 2,271 0 1,871 0 0 200 0 200

NationalDefenseResearchlnstitute 14,326 0 2,633 0 ",558 135 0 0

NationalRenewableEnergyLaboratory 102,278 0 0 102,278 0 0 0 0

PacificNorthwestNationalLaboratory 208,529 0 2,944 き94,003 7,088 0 0 4,494

PrOjeCtAirFOrCe 24,149 0 24,000 0 0 149 0 0

TaxSVstemsModernizationlnstitute 17,200 0 0 0 0 0 0 17,200

Source:NSFFederalFundsforResearchandDevelopment,FiscalYears1995,6,7

Figuresabove1995(latestyearava‖ableatindMdualFFRDClevel) '



Appenqix3

TotalfederalRandDbyperformer

FundingS㏄tor: TotalU.S. Fede臓lGovemment
.

lndustry U&C8 No叩ro6ts
N。nfed,GOW.5

・:1U&C1
'

、 ξF旗 国1==== .lhd～§!ウ…噛`==N㎝prof8:=
〉{・ 「'

Pe㎡ormingsect。r1 TotalU,S. Total .:Go"…
1|㎡頃 ㎡'

FFR㏄s≧ ・:.i".U&Cξ=;.・.'二FFRb6s『'.ごNO沁}i'(淑S～ ・、.FFRDCs2:, Tota|
・;"hdus6¢ 』三i

..U&CSi・….Nδn争rd口S・ U&Cs Tota|
・1N〔珊 .Prof‖s'・' .U&Cs・ U&C⑨'

DataColumn 111 【3η 【2} 【41 16】 【81【131115】118} 図 151【101【16】 【11】 【39】 1171 1121 【9]

CalendarYeaヂ Mlllbnsof cu鵬ntdolla陶

1ggo 1511655 61,456 15,671 25,802 2,3239,7854,8942,346636 83,374 81,6021.147625 3,096 2β67 1,147 1,220 1,361

19917 160,521 60563 15,249 24,095 2,27710,4475,1202,679696 92,484 9015801.224680 3,412 2,585 1,252 1,333 1,478

1992 164,932 60,693 15,853 22,369 2β5311,3065,2592.806748 96,404 94,3881.300716 3,558 2,770 1,342 1,428 1,508

1993 165,188 60,350 16532 20β44 1β6512,1295,2892β41749 96,704 94`5911β76737 3,646 2,928 1,419 1,510 1,561

1994 168,554 60,692 16,440 20,261 220212.8265,3052,899759 99β32 97,1311.437764 3,867 3ρ74 1,489 1,585 1,588

1995 183ρ13 63,147 17,231 21,178 2,27313,434514052,822804 110,998 108,6521.516830 4ρ69 3,129 1,516 1,613 1β70

1996prelim. 193,206 62β10 16,774 20,931 2.27313,855514052.871702 121,156 118,6481.613895 4,255 3250 1,575 1,676 '1 ,736

1997prelim. 205,742 62,745 16,450 201787 2,27314,2855、4052,900644 133β08 130,6311.710967 4,457 3,411 1,653 1,759 1,821

DataColumn 【19】 【40】 1201 [221 124】126ユ 【311【331[361 問 【231【281【341 【29】 【42】 【351 【301 [2η

CalendarYea戸 Milllonsofconstant1992dolla陪

1990 161,957 65,631 16,736 27,555 2.48110,450512262,505679 89,038 87,1451.225667 3,307 2,527 1,224 1,303 1,454

19917 164β40 62,230 15,669 24,758 2,34010,7345、2612,753715 95,030 93,0731.257699 3,506 2,656 1,287 1β69 1,518
1992 164,932 601693 15,853 22,369 2,35311,3065、2592.806748 96,404 94,3881.300716 3,558 2,770 1,342 1,428 1,508

1993 160,977 58,811 16,111 201313 1,91511,8205,1542,769730 94,238 92.18011340718 3,553 2,853 1β82 1,471 1,521

1994 160,592 57,825 15,663 19,304 2,09812,2205ρ542,762724 94,640 92,543、1.369728 3,685 2,929 1,419 1β10 11513

1995 170,142 58,706 16,019 19β89 2,11312,4895,0252,623747 103,192 101.01111410772 3,783 2,909 1,409 1,500 11553

1996prelim. 175β10 571090 15,246 19ρ25 2,06612,5934,9132,609638 110,121 107,8421.466813 3,867 2,954 1,431 1,523 11578

1997prelim. 182,217 55,571 14,569 181410 2,01312,652417872,569571 118,066 115,6951.515856 3β47 3ρ21 1,464 1,557 11612

1The情xt
updatesσlthesedata,coveringtheyears195398,a[ongwithtechnicalmotesexplainingmethodobgicalbsuesofmeasurement,willbeprovidedinNS剛arわna'PatternsofR昌0月 θso蜥cesぽ998(torthcoming).

2For1953 ・54,θxpend口uresofhdustryFFRDCswerendseparatedot血fromtotalFederalsupporttotheindustrialsector,Thus,thθfigumforFederalsupporttoindustryincludessupporttoFFRDCs

lorthos8twoyears,Thesameistrueforexpend‖uresofnonprof‖FFRDCs,whiChishcludedinFederalsuppOrtfornonprofitinStitutiortsin19535

㍉ncludesallR&DexpendituresofFFRDCsadmin㍍teredbyacademicinstitutions,ln1994,99peroentoftCtalfundsusθdwerelromFedθ 胞lsources,

41ndustrysourcesoIindustryR&DexpendituresincludeallnorトFederajsouroesdmdustryR&Dexpend口urgs
,

5Becauseof‖m‖ationsinthesurveyinlormatlon
,dataonnontedentgovernmentfundingto◎therperfomersarθndavai』blθ,andareconsequent∀indudedinαhersectors'suppOrtfortheirownR&D

performance.Forexample,nontederalgovemmentsupporttononprotitslSincludedinnonprOtfts'supportfortheirovvnR&D(datacolumnl171
6ExpenditureleveトsloracademicandFederalgovemmer"pertorrnersarealsoinrelerencetocabndaryears

,whichrepresentsachangelrompreviousrepo川ngimMationa'Pattemsof月80月esoロrces.Theselevelsare

approximationsbasedontiscaトyeardata.Foracademicexpend‖ures,andFederalg(NemmentexpendituresStartingin19n,thecalendar・yearapproximatk)nisequalto75percenioftheam◎untreportedmthesamefiscaly〔

plus25percentoftheamountrepOrtedinthesubsequentfiscalyear.ForFederalgovemmentexpenditurespriorto1977,therespeCtivepercentagesare50and50,sinceeadierfbcdyearsbpganonJu㌧1insteadotOctobei
7DuetorevbionsinsurveymethodologyandsamplingdindustrialR&D

,datalor1991andsubsequentyearsmaynotbecomparablθtodataforpreviousygars.{SeblationalPatternsof月8D月esourcθs:?9960r

～atiαna'Pafrems(ガ 月80月 θso(irces:799～,forthcoming.)

Key:FFRDCs=Feder司 呼FundedResearchant]DevebpmentCenters;U&C=unWersniesandcolbge

NOTES:DataarebasedonannuairepOrtsbyperformersexceptforthenonprofitsector;R&DexpendituresbynonprofitsectorpertormershavebeeneStimatedsince19730nthebasisCt

surveyconductedin'thatyear.Dataarepreliminarytor1996and1997

SOURCES:NationalScienceFoundationtSRS,DataweredertvedfromNSF熔RS,Researcham】Developmenthlndustry1995;NSF/SRS,Academ泌Sc㎏nce/Engineering:R&DExpenditureE

FiscalYear1995;NSF/SRS,FederalFundsforResearchandDevelopinent;FiscalYears1995,1996,and1997;iru]ustrydataavailableinStandardandPoorsCompustat;andanindepende

surveyconductedbythelndustrialResearchInstitUte
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Appendix4

TotalfederatRandDbysourceoffunds

「

Federal hdus切 Nonpro伽

Pe㎡ormingSector= TotalU,S, Govt. lndus廿y FFRDC8 Unlve「s川es&Co|1句es U&CFFRDCs C肋erNonpro個tlnstnu廿on8 FFRDCs
rr
.z.

Fede川 「 「

・5F閲e'r剖 ・,

Fundlhg.sector= .TotalU.S. GoVt.へ」1

.・sＬ

Total言edg凶'60vt2:'・ 『hdし;{W3『 F輌al'G6帆2 T。匂lF〔 吻 司G。㎡,:…N6nf由.GCW『h〈 拍晦U&C心 肝Pr。`tsFed♂▲lGδ血4

「L`「

T。抽ld6Vt:2,hdust呼'.::.N6h・Pm恨s FedCralGovt2

,

一

DataColumn f1】 12】 13】[4】[5】 【6】 F1181【9】1101111】 【121 【131 【141【15】1161【171 【181

CalendarYeaP
Millbnsofcurrentdollars

s

1990 151,655 15,671 107,40425,80281,602 2,323 1616109,7851,3611,147310961,220 4,894 4,117 2.34662511147 636

19916 160,521 15,249 114,67524ρ9590,580 2,277 17β9210,4471,478W2243,4121β33 5,120 41611 2,6796801,252 696

1992 佃4,932 15β53 116.757221369941388 2,353 19109911,3061,508113003,5581,428 5,259 4β64 2,8067161,342 748

1993 165,188 16β32 115,43520,84494,591 1,965 20,221121129115611,376316461,510 5,289 4,997 2,8417371,419 749

1994 168,554 16,440 117,39220,26197,131 ククnク 21,30512β261,5881,4373β671,585 5,305 5,152 2.8997641,489 759
-

F

1995 183,013 17231 129,83021,178108,652

「

2,273 22130313,4341β70115164,0691β13 5,405
、

5,167 2,8228301,516 804

1996prelim. 193,206 16,774 139,57920,931118,648 2,273 23,13413,8551,7361,6134,2551,676 5,405 5,340 2β71895t575 702

1997prθ1}m. 205742 16,450 15t41820,787130,631 2273 24,03114,285t8211,7104,4571,759 5,405 5,520 2,9009671,653 644

Da恒Column 【19】 【20] 【21]{22】 【231 【24】 【25】 【261【27】128112911301 【311 【32]【331{3411351 【36】

CalendarYeaP
M|11lonsofconstant19Ωdollar8

1990、 161,957 161736 114,70027,55587,145 2,481 17,73810,4501,4541,2253,3071,303 5226 4,397 2.5056671224 679

19916 164,940 15,669 117β3224,75893,073 2,340 18,38510,7341,518ち2573,5061,369 5,261 4,738 2,7536991,287 715

1992 164,932 15,853 116,75722,36994,388 2,353 19ρ9911,306t5081,3003,5581,428 5,259 4,864 2,8067161,342 748

1993 1601977 16,111 112,49220,31392,180 11915 19,70511β201,5211,3403,5531,471 5,154 4,870 2.76971811382 730

1994 160,592 15,663 111,84719,30492,543 21098 20,29812,2201,5131,3693,6851,510 5ρ54 4,909 2,7627281,419 724

1995 170,142 16,Of9 120,69919.689101ρ11 2,113 201ア34」2,4891,5531,4103,7831,500 5,025 4,804 216237721,409 747

1996prelim. 175,610 15,246 126β6719,0251071842 21066 21,02712,593115781,4663,867W523 4β13 4,854 2β098131,431 638

1997prelim, 182217 14,569134,10518,410115,6952,013 21,28312,6521β121,5153,9471,557 4,787 4β89 2,569856t464 571

1Thenextupdatesofthesedata
,ooveringthθyears1953・98,ajongwithtechnicalnotesexpl司ningmethodologicalissuesofmeasurement,willbθprovidedinNSF,～ationalPatternsotR&ORθsoμ 鵬esゴ998(fbrthcoming).

2For1953 -54 ,expendituresofindustryFFRDCswerenotseparatedouttromtotajFedera|supporttotheindustrialsθctor.Thus,thefigureft)rFθde口jsupporttoindusWyincludessuppomoFFRDCs

forthosetwoyears,Thesameistrueforexpendituresofnonpro而tFFRDCs,whichisincludedinFedθrajsupportfornonprominstitutionsin195354.

31ndustrysourcesofindustryR&Dexpendituresincludba‖non -Federa|sourcesofindusbyR&Dθxpθndltures.

4hcludesallR&DexpenditUresofFFRDCsadministeredbyaoademicinstitutions
.h1994,99percθntottotalfUndSusedwerefromFederalsources.

5ExpenditurelevelsforacademicandFgderalgovernmentperfomersarθalsoinreferencetocalendaryears
,whichrepresentSachangθfromprevious旧portingi愉 佑助nalPatternsofR8DRasources.Thes61evelsare

approximationsbasedonfiscaトyeardata.Foracademicexpenditures,andFederalgovemmentexpenditUresstartingin1977,thec司endar-yearapproXimationisequalto75percentoftheamountrθportedinthesamefisaalyea

plus25peroentoftheamountreportedinthesubsequentfisca|year.ForFederalgovemmentexpen《 姐ures'priorto1977,thgrθsp㏄ 目veperoentagesarθ50and50,sinceearlierfiscalyearsbeganonJulylirlsteadofOctobθr1
6Duθtorevisionsinsurveymethodo|ogyandsamplingofindustrialR&D

,datafor1991andsubsequentyearsmaynotbecomparabletodatatorpreviOusyears.(See～a肋na'PatternsofR&0月 θsources:79960r

Nationa'PattemsofR8DResourcesぽg96,forthcoming.}

Key:FFRDCs=Federal)yFundedResearchandDevek)pmentCenters;U&C=uniVersitiesandoollep旧E

NOTES:Dataarebasedonannualreportsbyperformersexceptforthenonprofitsector;R&DexpOndituresbynonprofitsectorpertormershavebeenestimatedsince19730nthebasisofa

surveyconductedinthatyear.Dataarepreliminaryfor1996and1997.

SOURCES:NationalScienceFoundation/SRS,DatawerederiVedfromNSF/SRS,ResearchandDevelopmentinlndustry1995;NSF/SRS,AcademiCSCience/Engineering:R&DExpenditUres、

FiscalYear19951NSFtSRS,FederajFundsfOrResearchandDevelopment;FiscalYears1995,1996,and1997;industrydataavallableinStandardandPoorsCompustat;andanindepgndent

Surveyc6nduct6dbytheindustrialResearchlnsthute,
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Appendix5GOCO-relatedURLsandreferences
め
②

L

.
ll

川.

IV.

V.

USR&Dfunding

NationalLabsandFFRDCs-olicandenerallinks

GCinthecontextof"smallovernment"andrivatizationoutsourcin

GOCOreform/debate

Technolo Transferleislation

VI. Technolo Transfermechanisms/institutions

Vll. Contactlist

Vlll.

lX.

』
Linkstolistsonationallabs/FFRDCs

1.USR&Dfundingり
・R&DExceedsExpectationsAgain

,GrowingFasterthantheU.S.EconomyduringtheLastThreeYear5"NSF

summaryreport,97Novhtヒ://www.ns£ov/sbe/srs/databrf/sdb97328.htm(Sourcefbrchartp150finterim-

TotalUSR&Dspendbyperformer/source)

・HistoricaltableofUSR&D1953-1977htt://www .nsf.ov/sbe/srs/natat97/tables/tb7.xls

・"NationalpatterhsofR&Dresources:1997dataupdate"(containslinktoabovetableplusitsconstituenttables)

htヒ://www.nsf.ov/sbe/srs/natat97/sta戊.htm

・Listof'FederalFundsforResearchandDevelopment'publications

htt:/www.nsf.ov/sbesrs/fedfunds,/start.htm

・FederalFundsfbrResearchandDevebpmentFY1995
,1996,and1997Volume45:SectionA,B,andSectionC:

ListofTables:lnSectionC,TablesC-1,C-2,C-3,C4,C8,C-9,C-10,C-11,C-12,C-13

htt://www.nsf.ov/sbe/srs/nsf97327/starしhtmtablesC4-C15df

・FederalFundsfCrResearchandDeveloprnent:FiscalYears1994 ,1995,and1'996

htt://www.nsf.ov/sbe/srs/fedfunds/ubs/dst44/start.htm'

・FederalFundsforResearchandDevelopmentFY1992
,1993,and1994.TablesC-1,C-2,C-7,C-8,C-9,C-10,

C-12,C-13,C-14,C-154,C-154a,C-159,C-159a

htt://www.nsf.ov/sbe/srs/fedfunds,/ubs/dst42/contlw.htm

・lndustrialResearchandDevelopment:listofNSFstatisticshtt://www .nsf.ov/sbe/srs/indus/start.htm

・AcademicResearchandDevelopmentexpenditures:listofNSFstatistics

http://www.nsf.gov/sbe/srs/rdexp/start.htm

U.NationalLabs/FFRDCs

・OFPPcircular84-1:"Federally-fundedresearchanddevelopmentcenters"(establishedpolicyonoperation
,

selectionandclassificationofFFRDCshtヒ://www.arnet.ov/References/PolicLetters/PL84-1.html

●MagellanguidetoUSNationalLabs(featuresgDOEmultiprogramIabs)

h:www.mckinle.commaellanReviewsScienceAcademiesandranizationsUnitedStatesNationalLabs

●UniversityofKent(UK)indexofUSnationallabs

h:unix.hensa.ac.uarallelinternet/wwwsites/americusanational-labs.html

●Listofall .govservershtt://www.zurlch.ibm.com/wwwovdirecto.html

・RaDiUSdatabase(ResearchandDevelopmentintheUnitedStates)http://www .rand.org/radiJs/index.html

11LGOCOinthecontextof"smallgovernment"andprivatization/outsourcing

・GOGO-Privatizationcontinuum:"GOGO:GOodbyetotheGOvernment?"

htt://www.ovexec.com/tech/articles/1196ss8.htm,

・PotentialproblemofGOCO:Notalwaysrosy .GAOinvestigationandtestimony

htt://www.ao.ov/AlndexFY97/subiect/GOCO.htm

・CostsharingproblemofGOCObetweenDOEandcon廿actorsforunexpectedevents .Animportantissueto

coverintheinterimhtt://www.fas,or/man/ao/ns97e32、htm

・GOGO/GOCOstatusevolutionhtt://www .nttc.edu/aftte/oco.html.



・DOE'sselfassessmentofitslab.managementsystem:1994WhitePapersonAlternativeFuturesforDOELabs,

Galvintaskforcehtt://aollo.osti、ov/html/doe/whatsnew/elvir/v2、htmi

●

●

●

●

●

DOE'sGOGO,GOCOmanagementhtt://ww』w.nr.ov/libra/redrts/doeO3.html

TheroleofDOEof刊cesinGOCOmanagementhtt://www,fedlabs.or/flc/redir/MW/251.htm

GOCOmanufacturingplantshtヒ://147.217.15.5/rm/iocor/oco-a.htm

GOCOmovementintheUK:DocumentationoftheapplicationofGOCOtoUKnationallabs

http://ingjac.es/～swu/director/npl.htmlhtt://in.iac、es/director/o.htmlhtt

PracticalprotocolsandrulesinhandlingGOCOhtt://147.217.15.5/is/isl/cbco97/index.htm

http://147.217、15.5/is/isl/logist.html

②
O

lV.GOCOrefbrm/debateetc

●

●

●

"DOE
contractmanagement"reportbyUSComptrollerGeneraltoSenate/HouseonstatusofDOE'scontract

reforminitiative97Marhttp://www,gao,gov/highrisk/hr97013.txt
"M

akingContractingWorkBetterandCostLess;ReportoftheContractReformTeam",DOE,94Feb
"DOE

announcesactionstoimplemehtcontractrefbrm",96Jun

htt://www.doe.◎v/html/doe/whatsnew/ressrel/r96090.html`

・DOEcontractrefbrminitiativeshomepagehttp://www .hr.doe.gov/innovate.html

V.TechnologyTransferIegislation

●

●

●

ComprehensivesummaryofallUSTechnologyTransferlegislationbyFLC(FederalLabqratoryConsortium)

htt://www.zn.com/刊c/cha63,htmhtt://www.fedlabs.or/flc/cha63.htm

SmallBusinessTechnologyTransferProgramhtt://www.sbaonline.sba、ov/SBIR/sttr.html

Steven-WydlerTechnologylnnovationActof1980http://www.nttc.edu/aftte/stevwvd.html ,

も

Vl.TechnologyTransfermechanisms/institutions

・Overview

・NationalTechnologyTransfer

offederaltechnologytransferhtt://www,flc.edu/risk/vol5/srin/rudolh.htm
Centerh-∠htt://www.nttc.edu/home/fullservice.html

http://www.nttc.edu/techtransfer.html
●

:・

●

●

●

TheFederalLaboratoryConsortiumfbrTechnologyTransfer(FLC)http:/、/www.偽dlabs.org/flc/the刊c.htm
"T

echnologyfromthefederallabs:transfercreatessuccessandsatisfaction"articlesummarizing"lndustry

PerspectivesonCommerciallnteractionsWithFederalR&DLaboratories:DoestheCooperativeTechnol◎gy

ParadigmReallyWork?"ht尤p://www.spie..org/web/oer/iulv/techtranssurvev.html

TheAssociationofFederalTechnologyTransferExecutiveshttp://www.nttc.edu/afモ2e.html.

TextbookforDOEo伍cersonTechnologyＴransferhttp://www.nttc.edu/env/techfund.html

EPA'spollutioncontrolR&Dandtechnologytransferhttp://es.epagov/program/exec/epa句dgu.html削ead

Vll.

●

●

●

、

Contactlist

TheentirecontactlistofTechnologyＴransfもrof6cersinDOE .http;//www.ntヒc.edu/technews/whoswho.html

DOETechTransferOf∩cer,ChicagoOperationOf6cehttp://www.fedlabs.org/刊c/regdir/MW/251.htm

Federaltechtransferthroughthegovernmentassets"disposar'program

http://www、gsagov/pbs/pr/r7/'brochure/mission.htmhttp://www.gsa.gov/pbs/pr/r4/brochure/goco.htm
1

Vlll.

■

●

●

●

●

●

●

●

Japan

PhilosophyandOhjectivesofAdministrativeReforminhttp://www.kantei.gojp/fbreign/9712286nalreporしhtml

(English) F 「
AdministrativeRefbrmCouncilhttp://www.kantei.go.ip/ip/gvokaku/index.html#gaivoui.
JaparlesenationalR&Dcentersbttp://www.kantei.go.ip/ip/gvokaku/report-f]nal/|V.htmlI
lndependentOrgans,lndependentAdministrativeCorporatbns

.http://www.kanteLgoＬp/ip/gvokaku/report-6nal/lll.htmlhttp://www.kantei.go.ip/ip/gyokaku/report-final/IV.html

.http://www.kanteLgojp/fbreign/971228finalrepo比html

Nati◎nalemployeestatusanddoubleengagementprohibition,andothertechnologyrelatedpolicybytheScience

andTechnologyAgency .http://www.sta.gojp/policv/kihonkeikaku/honbunhtml .

TwoobjectivesofIAC&relateddiscussionbyacommitteechairoftheRef6rmCouncil～
http://wwwＬaw.tohoku.ac.ip/fuiita/gyokakukaigi7.html.
MITIdocumentontechtransferandcooperativeR&Dhttp://wwwm辻i.go.ip/topic-」/e3275a2ihtml

NegativereactiontoIACfromstakeholdersinJapan(mindset)
http://endophvs.saga-u.ac.ip/union/refbrm¥reform772.html.

http://endo.phvs.sa照 －u.acＬp/union/refdrm¥reform761.html



htt://endo.hs.saa-・u.ac]/union/reform¥reform769,html

h:"endo.hs.saa-u.acj/union/reform¥reform770.html
・ThepolicyproposalofNationalR&DEvaluationsystembyS&TAgency

htt://www.sta.o.ip/shimon/cst/'hoka/GAIYO.HTM

卜
②

Xl.NationallabsandFFRDCs

●

●

●

●

●

Mi|kern(?)fu川istofUSfedera川aboratorieshttp://miHkern.com/rkcarr/mainlabs.html.

FLC(FederalLaboratoryConsortium)http://www.fedlabs.org/'

DOE'slistofallitslabsandfacilitieshtt二//www.doe.ov/html/servers/labtitls.htmi

AnnotatedIistofFFRDC(list,briefoverviewofeachlab)htt://www,nsf.ov/sbe/srs/anno96/start.htm

TheactualmasterIistfortheabove(organizations+administrators)

htt://www.nsf.ov/sbe/srs/ffrdc96/'mastEist.htm

Linkstoaii38FFRD{;s

1.

htt://wwwＬd.doe.

ldahoNationalEngineering&EnvironmentalLaboratoryhttl//'wwWinel.ov/htt://wwwjnel.ov/about/about.html
OV/

2.NCIFrederickCancerResearchandDevebpmentCenterhttp://www.ncifcrf.gov/

htt://www.ncifcrf、ov/FCRDC/information/histo/'

h:ノwww.nci.nih.ovttran enerai.htm#Generallnforrnation

3.OakRidgeNationaiLaboratoryb.ttp://www.ornl.gov/glance/sharing.html

4.SandiaNationalLaboratorieshtt://www.sandia.ov/Workin.htmhtt:/!/www,sandia.ov/1uide2.htm

5.SavannahRiverSitehtt//www.srs.ov/htt://www.srs.ov/eneral/srmain/srmisn.htm

6.NationalRenewabie
htt://nrelinfo.nreLov/lab/buin

EnergyLaboratoryhttp://nrelinfoれreLgov/'lab/facts.html

ower/htt//nre|info.nrel.ov/lab/buinower/business.html
http://www.nreLgov/businessventures/

7.

htt://www,batヒelle.or

PacificNorthwestNationalLaboratoryhtt://www.nl.ov/lance.htmlhtt://'www.nl.ov/lance/histo.html
/default.htm

8.AmesLaboratoryhtt=//www.externaLameslab.ov/Overview/Iance.html
htt://www.external.ameslab.ov/techtransfer/index.html

9.ArgonneNationalLaboratoryhtt//www.anLov/htt//wwwjtd.anl.ov/htt://www.itd.anl.ov/workin.htm

10.BrookhavenNationalLaboratorycontractortransitionishappening.

htt://www.ubaf.bnl、ov/mission.html#knowledσehtヒ://www.ubaf.bnl.ov/transition.html

11.
htt://www.lbl.ov/LBL-PID/LBNL-intro.htmlhtt

ErnestOrlandoLawrenceBerkeleyNationalLaboratoryhtt://www.lbl.ov/LBL-PlD/LBL-Overview.html
://wwwＬbl.ov/Tech-Transfer/

htt://wwwＬbl.ov/Tech-Transfer/HowTo.html

12.FermiNationalAcceleratorLaboratoryhttp://www.fnal.gov/

htt://www.fnal.ov/directorate/ro刊es/AsstSciTech.htmihtt//www.fnai.ov/directorate/budetannre.html

13.JetPropulsionLaboratoryhtt//www.'1.nasa.ov/about/htt://techtransfer.il.nasa、ov/

htt://techtransfer.ii.nasa.ov/about.htmlhtt://techtransfer.'Lnasa.ov/mission.html
htt://techtransfer.'1.nasa.ov/withus/withus.htmlhtt//lhtbulbL'1.nasa.ov/index.html
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LawrenceLivermoreNatjonalLaboratoryhttp://wwwＬlnl.gov/IPandC/IPandC.shtml

/wwwＬIni.ov/IPandC/i'c-home/to10.html

15.

htt://WWW、lanl.

LosAlamosNatjonalLaboratoryhtt=//wwwＬanl.ov/external/welcomeノ/htt//wwwＬanl,ov/external/science/

ov/external/science/academia.htmlhtt://wwwＬanl.ov/1nternal/ro'ects/IPO/oor.html

16.NationalAstronomyandlonosphereCenterhttp://www,naic.edu/home.htm

htヒ://www、naic.edu/about/aoノ/descri,htmhtt://www、naic.edu/vscience/eneral/visitin.htm

17.NationalCenterfbrAtmosphericResearchbttpl///www.ncar.ucar.edu/info/about.html'
htt;//www.ucar.edu/ucar.htmlhtt://www.ucar.edu/tech/htt://www.ucar.edu/tech/aboutus.htmi
htt//www.ucar.edu/tech/contact.htmlhtt://www.ucar.edu/ucaren/Ians/UCAR2001/

a

仕

4
1

h

NationalOpticalAstronomyObser)atorieshttp://www,noao.edu/noao.html
://www.aura-astronom.or/reorts/resident、htm

19.NationalRadioAstronomyObservatoryhttp://www、nrao.edu∠

htt://www,cv.nrao.edu/html/headuarters/contracts.htmlhtt://www.aui.edu/auiback.html
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OakRidgelnstituteforScience

://www.slac.stanford.e

andEducationhtt://www.orau.ov/orise.htmhtt:/,/www.orau、ov/orise/tourl.htm

StanfbrdLinearAcceleratorCenterhttp://www.slac、stanford.edu/

du/welcome/histo、htmlhtt://www、slac.stanford.edu/r /irm/techtransfer/sbir97.htmi

htt://www.slac.stanford.edu/r/irm/techtransfer/sttr96.html

22.

htヒ=//www.cebaf.ov/exuser.html

ThomasJeffersonNationalAcceleratorFacilityhtヒ://www.cebaf.ov/mediarelations/newwhatis.html

23.AerospaceFederallyFundedResearchandDevglopmentCenter(serverapparentlyunobtainable)

24.ArroyoCenterhtt://www.rand.or/oranization/ard/overview,htmlhtt://www.rand.or/oranization/or cha「 ±.html

25.C31FFRDG(MITRE,thenon-profitorgcontractor,isalso

htt://www.mitre.or/about/histo、html

inchargeofFFRDC26)SeeMITREsite:

6
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L
n

CenterforAdvancedAviationSystemDevelopmentbttp://www.caasd.org/About/index.html#TagO
//wwwmitre.or/about/

27.CenterforNavalAnalyseshttp=//www.cna.org/

28.
htt://www.swri.or/7biz/bizhome.htmhtt:

CenterforNuclearWasteRegulatoryAnalyseshtt://www.swri.or/3ubs/brochure/d20/cnwra/cnwraOl.htm
//www.swri.or/7biz/contveh/sa-alc.htm

29.CriticalTechnologieslnstitutehtt//www.rand.or/centers/cti/mission.html

30.lnstituteforDefenseAnalysesStudiesan

htt=//wwwjda.or/ida/aboutida/overゾiew.h廿n

dAnalysesFFRDChttp://www.ida.org/ida/aboutida/historv.htm

31.lnstituteforDefenseAnalysesCommunicationsandComputingFFRDC
htti//www.ida.or/ida/currentr/annualre/annualre.htm

2
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LincoinLaboratoryhttp://wwwＬLmit.edu/htヒ://www.II.mit.edu/Links/histo.html

//wwwＬLmit.edu/Links/sinoffs.html

33.LogisticsManagementInstitute/CenterforDefenseLogisticshttp://relmＬmi.org/welcome.htm|

htt://wwwＬmi,or/oranization/whtiscdl.htmhtt://www.lmi,or/executiveoff/contract/howtocon.htm
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NationalDefenseResearchlnstitutehttp://www.rand.org/organization/nsrd/

PrincetonP』smaPhysicsLaboratoryhtt://www、1.ov/oview/aes/oviewhome.html

//WWW、 1.ov/oview/aes/histo.htmlhtt://www、 1.ov/oview/aeS/techtransfer.html

36.PrqjectAirForcehtt

37.
htt://www.sei.cmu.edu/

://www.rand.or/oranizati◎n/af/

SoftwareEngineeringlnstitutehtt://www.sei.cmu.edu/htt://www.ac.osd.mil/acweb/intro.html
articiation/articiation.html

38.TaxSystemsModernizationlnstitutehtt//wwwjitri.com/iitri/at/#tsmihtt//wwwMtri.com/

◎◎
②
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