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Research on the Transformation System of Scientific and
Technological Achievements Funded by Federal Research
and Development Funds in the United States”

MA Biyu "~
(Law School, Yunnan University , Kunming 650091 , China)

Abstract ; Promoting the transformation of scientific and technological achievements funded by public finance is an important
task of the innovation-driven development strategy. It is necessary to discuss ways to improve the related system from the
perspective of comparative law. The federal research and development funds in the United State are managed by two modes
of budget expenditure and secondary allocation, which are mainly implemented by various federal laboratories and
universities. The scientific and technological achievements funded by budget expenditure are subject to 15 U. S. C.
(COMMERCE AND TRADE ). Under this term, the scientific and technological achievements belong to the federal
government , and could be applied by means of transfer or license. The scientific and technological achievements funded by
competitive projects are subject to the Bayh-Dole Act of 35 U. S. C ( PATENTS) . Under these terms, the patents belong to
non-federal contractors if they claimed the rights, and the patent could be only applied by license. Both models enable
institutions to establish flexible and diverse partnerships with industry and value the transfer of scientific and technological
achievements to small businesses.
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Tab.1 US Institutions and R&D Expenditure in 2018

B Bl e LR
Hopp MEOR gy BB e

SRi(f¢EIT) 1273 47 4042 211 227
it/ % 21.9 0.8 69.8 3.6 3.9
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( Department of Health and Human Services, HHS) |
HEVE S ( Department of Energy, DOE) . 36 [ [ % i
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725 it K J& ( National Aeronautics and Space
Administration , NASA ) | [E ZZ B} 2% 342> ( National
Science Foundation, NSF) | &\l %5 ( Department of
Agriculture, DOA ). i 55 # ( Department of
Commerce , DOC) iB{H % N\ 2555 #5 ( Department of
Veterans Affairs, DVA) | 32 if iz % % ( Department
of Transportation, DOT) | N BB ( Department of the
Interior, DOI ) . + % 4 # ( Department of
DHS ). ¥ 5 & ¥ &

( Environmental Protection Agency,EPA)"

BRI & 2 BRI S BE BN AT 12 WU
AR IX LEHR T 258 U A BRI AR, Bk
PRI TARSE PR e th AR o] T A sl Ze 4 e
5285 (Federal Laboratory) K2 4 5 414
A SE IR o ARAFIRFRAIT A 28 2 U530 TG A Bk
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KBTI

SEAFHE ST , 2 AR BB AH SCHRAE R T 45 F
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WRIBHRRERR I 1 REALLE T 5 I 5 Z 2T SRR A D
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Agreement, CRADA) R HtHFFE 22 3¢ 5T Bh 975 5K

Al AR B N ZH NS FAAT R 4 B¢
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Research  And  Development
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(L E R 50 (15U, S. €. —COMMERCE AND
TRADE) %; 63 ##f; 3703 B FLE , BKIRIL50 % Je 45
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A S0 2 R O S g % . B AT R
XS %% B i & o0 ( Federally Funded Research
and Development Center, FFRDC) [ 521 25, 8% &
I % B 27 Jk 4 5 AR WF 58 A o0 ((National Science
Foundation Cooperative Research Centers ) 1] 52 46
EWEI PR PNE N | e w EERAC I Tl e ava i DR (R )
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XPRFRILG % 1) 7328 F 2R H h R E .
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FOL AL A AR, d A BE S Tk ARl 38 4 1 4

IR RF 8 11 7E 537 FFRDC J, 7 1] NSF 258
E LR Bkt NSF & A6, 2 2021 4F 7
H 3 42 st (22) 17X 42 A
R A7 515 78 3 [ 1Y 43 AN 5 9250 % ( National
Laboratory) (NSF %A G2 1, [ 5 % 42 T 7
H.0> ( National Security Engineering Center ) %71 4y it
SERIPEI, AH S PR b S [F— A ot as 8 B 4 S
T T 5 ZE N R 75 JE W B PIASSE 83 |
AL, [ RS S IR AR — Ak A,

F2 EHEEZRLREEGHR
Tab.2 List of U.S. National Laboratories

B F R S AR B E AR BRI
RPN Ee % ﬁ ﬂé I A7 j( 2 ( Iowa State
ST SE G 2 ( Ames Laboratory ) University ) DOE
R . TR REMITAERFELR
Fr] 57 [ 52 5256 25 ( Argonne National Laboratory) ﬁjjéh:agi irgon;e ﬁ][%)ﬁ‘ 24 DOE
BOK 16 5 10 B 9 B % (Fermi National %K BFGNCH AR AT o
Accelerator Laboratory ) (Fermi Research Alliance,LLC)
I . M B8 T 2% Bz ( California Institut
WE S HEHESLEGZE (Jet Propulsion Laboratory) fgéicfniog%y%u ( California Institute NASA
FHSH A 5a A B K 5256 % ( Lawrence Berkeley i1 ] 48 JE W. K 2% ( University of
. . . DOE
National Laboratory ) California)
L ; WK A B T 2% Bt ( Massachusetts
L. g gA 2
MR 2 (Lincoln Laboratory) Institute of Technology) DOD
O BY e 2% N 5 versi
: O aY B . i KA M5 K % 2 A ( University
xR R ) ij EP G ( National Center for Corporation for Atmospheric NSF
Atmospheric Research ) Research)
D B L N W
o EROEEL AR SRS 5200 4 (NSFs National o0 P FER A b 2 ( Association of
Koo R HE g Universities  for  Research in NSF
Optical-Infrared Astronomy Research Laboratory)
Astronomy , Inc. )
R ICL K L E (National Radio Astronomy K 2% Bt ¥ ( Associated NSF
Observatory) Universities , Inc. )
T2 5T K 24 Pp 2> ( Association
[ 2% A BHWLIM 344 ( National Solar Observatory ) of Universities for Research in NSF
Astronomy, Inc. )
R 45 B T 4 P 52 06 %S ( Princeton Plasma 3% ARk M @i K 2% ( Princeton DOE
Physics Laboratory ) University )
SLAC ZF 3 #% 5C 3 2 ( SLAC National N L.
Accelerator Laboratory) Hr 3 4% K (Stanford University ) DOE
) e .
A TAEWFFE T ( Software Engineering Institute ) iy W %ﬁ e K % (Caegie Mellon DOD
University )
L AR 2AE D [E 3
it EE' Wit 25 32 i [ 5 j]l]]i iti (Thomas Jefferson Jefferson Science Associates, LLC DOE
National Accelerator Facility)
I N Associated
LR A0 AR AT WL %G ( Green Bank Observatory) IjJ(n ive;itiesﬁ,alénc. J)§ ( Associate NSF
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Federally Funded Research and Development g - i A Al ( The Aerospace DOD
orporation )
Center)
[uf 2 #4530 ( Arroyo Center) £t/ %] ( RAND Corp. ) DOD
a1 o A ‘ oo MW RGN
A1 6 52 1 SC [ % 55 B % ( Brookhaven National Bil)okhaven Science Associates, DOE
Laboratory )
LLC)
E % % 4 T & . ( National Security =
Engineering Center) MITRE 7% 5] (MITRE Corp) DOD
St a3 & 40 & J& p 0 ( Center for Advanced =
Aviation System Development) MITRE % 7] (MITRE Corp) Dot
N : . is
00 B AL 4k o0 ( Center for Enterprise = o
Modernization ) MITRE /3 ®] (MITRE Corp) I 3B
W22 A0 ( Center for Naval Analyses) CAN /A %] (The CNA Corporation ) DOD
%)% B P14 7 B ( Center for Nuclear Waste 74 B AfF 9% T ( Southwest Research PSR B A
Regulatory Analyses) Institute ) AR =
{5 5118 .0 ( Center for Communications and B 43 #F #F 9% B ( Institute for
k DOD
Computing ) Defense Analyses)
CMS AR B 245 B ( CMS Alliance to Modernize =
Healthcare ) MITRE /A &] ( MITRE Corp) . HHS
E 4 % 429 8 4 7 P o0 (Homeland Security 1.y =
AEEF 4L Operational Analysis Center) =182 A (RAND Corp. ) DHS
H %4 K& 5 L5 K RS BT (Homeland
Security Systems Engineering and Development MITRE /3 %] ( MITRE Corp). DHS
Institute )
d5r Sy : i~ ; E A5 K B K A W B AT 5 B
%{ £s % B 40 ﬁ Br 25 X 5 ot ‘L' ( National ( Battelle  National  Biodefense DHS
Biodefense Analysis and Countermeasures Center ) .
Institute )
[ R 5L 4% 4 4> " 0> ( National Cybersecurity = e RASE N
Center of Excellence) MITRE 23 5] (MITRE Corp). W T
B #F 9% i ( National Defense Research o g =
Tnstitute 2= fdi /%] (RAND Corp. ) DOD
Fe 5 T 8 4 i 52 50 5 ( National Renewable AT FFAEREVINIAT IR/ 7 ( Alliance Don
Energy Laboratory) for Sustainable Energy,LLC)
%R 0E B FK L K & (Oak Ridge National UT-Battelle 4 [R 37 {F 2 7 ( UT- DOE
Laboratory ) Battelle , LLC)
KV d B K 52 8 % (Pacific Northwest [ 45 /R 248 & #F 98 B ( Battelle
! ! ‘ DOE
National Laboratory ) Memorial Institute )
[ %5 215 H ( Project Air Force) %183/ %] (RAND Corp. ) DOD
Blor 4 AR B BF 58 B ( Science and Technology Bi5 43 #r #F 98 B7 ( Institute for
h . NSF
Policy Institute ) Defense Analyses)
\. ‘ hi 43 7% Institute fa
Z 55387 H 0> (Systems and Analyses Center) ]gefzs{ej ;{fal@eﬁ P (Institute for DOD
; 5571522 ( Idaho National Labor LR K fiE T 16 B A BR 38 4 A A
7k faf B 22 3255 25 (Idaho National Laboratory) (Battelle Energy Alliance, 11.C) DOE
25 s 5 A 1w 5548 0 F) o B R [ R 4 A IR 5T
ﬁ f ll’:mxﬁ)i *HI% n%l /]J:‘ r%t{ *) iz % ( Lawrence £ /% 7w ( Lawrence Livermore DOE
vermore Rational Laboralory National Security,LLC)
VNPT RS [ 5256 5 (Los Alamos National = 4 2 [6] 5 % 4 47 B 3¢ {F /4 7 bOE
Laboratory ) (Triad National Security, LLC)
MAEE g gl T [ AR BT 5T L 00 % (Frederick T 2207 AR W 1 S W58 48 7] ( Leidos HEHS
National Laboratory for Cancer Research) Biomedical Research,Inc. )
_ ‘ S 7 1 5 A TR AT
Z i W E R L K = (Sandia National 7 PR3 {2 A ( National Technology
: Lo ; - DOE
Laboratories ) and Engineering Solutions of Sandia,
LLC)
8% FL4R ] [ 2% 52 B % ( Savannah River National % JL 40 1] #% fi#% o 4\ 7] ( Savannah DOE
Laboratory ) River Nuclear Solutions, LLC)
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Bt o BB BUR S 415 i WF A 9% 4 1l >R 2 K
AR 22 9% 4 o BRI (6 3) 1

MR E R 5D (15 U. S. C.) %5 3710a 4%
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HRIRHIE R 22 SR I IS IS, 55— SR ARFE ST 7
KAFHEY GOCO 2 [ 5 5L 4 28 AR Pk, 56
TRl TE A R RHIT I H R AR AR I BT 4
3/

25 LRl UL SZ BRI K 4 R 0T B R 4
P2 5 — 2R 02 i U A R =Xk A 28 9% 10
GOGO KL=l GOCO iz (&l 1 L4k ;K
i) 5 58 2SR A M A TR SR R &

PR AR E R A Ak (& 1 B 2R i
k) o XPIENI A T A HUHIBR BURN BT A 2 2% 1Y
AR AR, A BB RIR P 1 55 A 42
RZES  FHOSCR AL F B R AIE AN A o

wEE | [Ehs=] | i || o ||4Fﬁ;ﬂéﬂéﬂ
(GOCO)
I WRBRR Y BTG R

Fig. 1 Diagram of Allocation of Federal R&D Fund

X HEZWUAE B GOGO K5k =, T
PEN DI Oy #02 CRE B1 o RIS 37 S
ML (LA RIFRFIRRAN ) 26 501. 6 25 (a) (1) HIRL
SE, BRAEE A S A BUE , BURXTHUNE =R T2 1Y
JBE B3 A BB A S8 @ mIOM] 1) i BLAE AR
(] A SE I8 4 A A B 5 2) Jee B3R L BURF Y B2 45
s AR BB A S, SCE AT A R R
SUR AR 8] 55 58 )M e i 5 3) 5 ) 5
IS5 A FL 1 5% 2 i 2 DR R B3 A B 55 T 7 A2
WA 5 LR, ARG SR 37 S BN M &
LA RIARFIRRAL ) 55501, 6% (a) (2) FIC L[]

F3 E[E 2011—2019 4ER“FA 420 R BE W 2 (B . A T 9600)
Tab.3 R & D Grants Received by Universities in U. S. in 20112019 ( Unit: US MYM million)

e
o %ﬁ%ﬂmi /% HE A TR %S X H L AP 3
2011 65,274 40,769 62 3,851 12,580 3,183 3,854 1,038
2012 65,873 40,217 61 3,744 13,625 3,279 4,037 970
2013 67,145 39,510 59 3,706 14,974 3,515 3,903 1,537
2014 67,351 38,032 56 3,916 15,781 3,734 3,978 1,911
2015 68,694 37,911 55 3,864 16,638 4,009 4,236 2,037
2016 71,879 38,840 54 4,040 17,948 4,217 4,629 2,205
2017 75,278 40,295 54 4,174 18,916 4,432 5,156 2,304
2018 79,165 41,909 53 4,311 20,254 4,721 5,456 2,513
2019 83,653 44 /534 53 4,505 21,154 5,058 5,698 2,704
%5190 71 www. globesct. com
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IR B 18 B ) 240 5 3R B W AR, I
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SEWRIF O BT B W ALA n] DL e P OR B % BB 5k
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AL, BRI R AT RS I R 22 2R LAY
R B A 7 ASORE U 20 AR SR AN ] - BhA T P4
FRPA T 8 R R AR TR BUR , %
WEHCEEB L) (15 U.S. C) s HsEd i H
PATEVERE K PR0™ i B BB SR 7 A 5 T
2y, FEEMH(EELME)(35U.8.C ), 5
S AR , PR 2 AN ] 77 ASOH U] ) Rk AR, 3 P 1Y)
FHE R F AL A S Tt A ]

2 B EAELBRIHRKARE
£ 28

2.1 (ZEEBEEY (15 U. S. Code Title 15—
COMMERCE AND TRADE)
I5C 0 52 565 2= AR 4l K S AH SC HRE A0 171 1 4k 3K
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THERE A TAE  WE5E 30 2 B S8 HRAE R 1] 14
M55, BT LA— BN R 1 S AT 55 1) 52 ) BB RS 592 6
IR BAT SR, ol AR el dn 2R AR
RS P JHC At AT Ay AEL B2 P IBC S 552 36 = A9 AF A i
] BB AR A AR R A A R T, (HE Ok &
IR, — 5 TR 5 36 28 1 F ¢ JICER I A B T 3B
HRBEFRI T35, 7 70 IR s B AT A0 v 1) Ml iy
FUHE . F3—J5 1, DA A 15 2 36 48 A ) iR
HBELAARHRB R 7 008 Al 7l B, 70l O
ANREIE L VE ] ARAT SRR, B DLl A A 44
T IR LI AR BUR . TR
P AT, 56 B N A2 80 ARAUE T-#k4T T
il B A

1980 4F, 56 [ [ 2x i i 1 € s 8 SO 4
ARAHE) (Stevenson-Wydler Technology Innovation
Act) JFE T R E I SRR AL L T A
LRI, RS AH G TE SRR ZE 5, 40 1986 4F 1Y
(BEFRH R W R 1) ( Federal Technology Transfer
Act) 1988 4 1 (15 2 5 R A5 B ¥ ) ( National
Technical Information Act) 1989 S { E K 3w 7]
FAREE ) ( National Competitiveness Technology
Transfer Act) 1991 4£ 1) £ AR 4 B AL L)
( Technology Adminisiration Authorization Act) 1991
AR ( 9 [ 3 R 808 ) (American Technology
Preeminence Act) 1995 4£ i) |5 X H AR5 7% 5 it
& ¥ ) ( National
Advancement Act) 2000 45 {EARFERS pill AL )
( Technology Transfer Commercialization Act) 2017
R CBE2A 2 i) 5 415 ) (Science Prize Competition
Act) o JRLETE ARGS9 A S IR 5234 ) (15
U.S. C.), JL[a g g 1z 56 63 75 Bk 5 41
BTN A A R TR O S R RUR B
TRy EE LA, B SRR R R B AL, i1 10

Technology  Transfer and
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R AR IRIRBUR B DT AT, o B — IR 5
W R E R TR 534 XI5
1R BT BER S LRI S5 1 b %A
FEHAR LR AR N A . PATERFRIT S 28 B 93
SR PRI ER S 1B 8 170 1 K R DGR R i e BB 1
DUVE b BN B AR FE U s b, i
B PRI /A 25 ( Office of Management and
Budget, OMB) $228 , tLHP, & BURFR T T AL
AT & 48 9% GR35 e 4 2 R R ¢
LR IR R ARG DL, ) L, (36 1 Ry
SR HATE IR J7 A VF RIS S 9 2= 4 1k
B R, MR e 5T 7 2, 1h R T S
B2 AR AL R BRI 55

B B, AR S R ) 5 3710
SRIHLRE , BRI S 00 2 A2 T A IR AR
I Bl 95 /A % ( Office of Research and technology
Applications,ORTA ) , 3f H AR UE I 22 % A9 N G Fl
TAEZ T,

AN B IS 2 8 7 4 1 A K S S o = Ik B
(Federal Laboratory Consortium, FLC) , ¥ Bl . If %%
PRI S0 2 5 RN E DL Z 18] 1 5 A AR R
. HAEQ,FLC fh3EE 300 2 SL g % A
FEH A, HA A A i e A& AR UR  OE A
I TR ARG, 3 B H 25 LA 5 7l A S7
YRR SRS R R B AR

FB=,ZHAREERR, PIBLREMIE
IR AE# Z (6] 1 & VE B A 2 (8 3k B R 7%
RO X —Jr i, SYEV R R RIL T
W7, B U ™ b A DR AT DATE 7843 35
G AR EC & b —Jrm, AR R

1921

AALAT LI E A R BUR 5 A6 22 HE 38 T L)
T [i] 1) R T & 58 ) Rk 5 S R A HE 5 AN AT LA
ST A AV SR R, 3 T LR H AR
AT R IR SR . CRADA B2 1
W E AR S B R R KR R R H
MR —NTH, Z(EERHE) S 3710a 45 (b)
(1) (A) AL, GOGO 271 GOCO RIS 5
FHERAT LAFISN AT CRADA 58 2 3% B, 6
S A LS AR AR B o8 R B0k ok
SERLIBIE & R U L s il 1 U 2 45
VETT, 8K, TCIR 5 4 2 7 AR R BRI BUR (R 2
FEHEAM AP R BRI Y S BT

EM,ZRAF AR, GOGO HKILB=EI K
B HTR = BUE T BUR , O T ORI &
SRR G , € 5 IR 51 1) 5 3710b S5 e,
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