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Evolution Trajectory of Performance Evaluation of the US Federal Government
S&T Budget

Abstract

Government performance evaluation in the US dates back to the early twentieth century, in which the
performance evaluation of the US federal government S&T budget also follows its pattern and
experiences historical evolution. Looking into the historical trajectory of performance evaluation of the US
federal government S&T budget, this study divides its transformation into 3 phases, namely exploration
stage, formation stage, and development stage. The study first analyzes the major traits and evaluation
methods of each individual stage, and further gives out a general conclusion of the whole development
trajectory based on a comprehensive analysis. Finally, based on the current status quo, the study puts
forward some implications towards the performance evaluation of national S&T budget in China.
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Figure 1  Evaluation procedure of agency priority goals
&2 20MEXEERBFESZMARSREITTNIETER
Table 2 Evaluation indicators of NSF agency priority goals in 2011
TNERR FEITRRRE IHERIR
B EE B BEBEXFHFNILRERNEMER E4E. B RN EERE
Birs{TohiEit B EARHBERNER{TohIELE BEuiEs S ERa s
MERREENE  IEERIRRITNIET Bt RS EEA S
SEERS TMEBERUSHEERSR SNEIRRY
FRUS SR EUE TEE MG EIB RS PRI AR SR EE RS
MRS MEFAITN RS, FHEdiHERATMBE SN BRIMBNTICEORES

234‘2023&-%38%-%21%}1



EERSBAREREARINNE B BT 5B T _

BT AR AR, BB H bR R
T soriliEork, WEERIKKIR 1—s 7. S50
(350 H A KL NSF 424, 37 % % T STEM Gkl
SR 25 DI I AT Y, JFE R AAT 3K
St LRI, BRI MR I C#
TS ) AN oa S a e M DR B s L AT Y v &
MEPAMEATRYEOR . HI, L RADRI e H AR
ARSI RIE R B M,

W5, NSF 7EARSE RO &t a4l TG 5
S, NSFAgH, PEdedk F s se U T3 i i )L
NI HAEZER, WA REESRSSS . 2RE
GO | PPOAR R T A S X TR A H
PREJLAIH , Hrp e R A7 A —E I R
LURIRE RS AVAIDI ISP IR ATV E S N 2 R R LR
PR,

3.2 RSB NSRBI ERA R

B S EURFI I S B AU L e H Ao 32 509
HRFRHEOR B B SROF N — LW TSk F s
TEVPH IR 2R AP RO DO, T — AR RS BRI
FRE UM IS TR seE Sk, BRI A
R BB H AR e AR L ST R ALK
M—REARERER (K2) o ZERLETHE. AU

BEEE, MRS5 T 26 BRI I A 5
321 A Em T, XEZBERAIMOGLE R AR R

T FERIRMA M F, HUM RS R AR, MU L
ZAAFRLE T ARG EESH R T A KXIK G A
AR, H—EARKBIFE, 1% K% B AR
Fekok B AT KRS BRR R . BRI S WL
HA RS T 0 HAR, ARSE LR (0 RO S A A 4 4R A8
VIFIEERT 1K, Seia st e v 4505 R T AR HE H A
flhn, 2022 4F 3 J NSF A7 1w — i (2022—
2026 A EREE R ), HASOCTE STEM U A A, Al
WS . LR NSF BT 4 N0y, 4 =&
AL FGABARE, OIS FH B ARk ALt
OB AR 1% BEARIE RS T VA SR R S Pk
HFRAY S0t . 2 4R G0 H ARIE W 2 g, —
JBE 27 T AR M KRR 0 . 9140, NISF 7E 2018 4F:
WL 7 ARG H AR, Horb 6 B 1 2018—
2022 A KR . DESeR G H AR AESE 1 B ThiE
IR RE A, EARFESE 2 4. B PN BB R 3T 5%
HFRsiE R, SRR RFESH A, G
% e R AU W HAB L, 5 = & & % 40 B AR
Jeo RBINY B AR RN T AR B A2 A2 A
Gk bR )2 7 S5 S

S BRRE
................................................................ .>
EEBE B4R 2 SZESMBIRR FEESHETE
——  THESE 1 MBS RBAR FEEEMET 1
SEHBER1T ———
—— FHEEER2 <<::::::: SELSHBAR 1 EEERBT 2
LELVIETR 2 FEELET 3
——  THESEHS —_—
BEHEEER2 SEEMEIT 3 EELHET -
—— FHEEEEAT - —_—
ZELENT - FESHEMT -
——  THEEEAR - ZESHELR - EESHET -
BEEEIRN ———
—— FHEHEBERN SES BTN FESTHETN
4. ..... -——— - ———————————— - -———

B2 XERFBGNHGZLAFAAXRZA

Figure 2 Structure of US federal government performance goals

® FEA L% 7235



_ T RHSTREARGINES S S8

L 2021 4F NSF G H bn R G057 1], NSF %
W F B 2 A5 ST AR R 2018—2022 4F ik s MR 301 25K
L3 3 A B AR, BIUR HAR N A BA 2 R
W AR, ZAESTRCE bR EILBCE T H bR, Horb 13
2 AR B AR, 3 IR 55 TSR] i s
bro AEEESTEARZILEST W AR, EEZESEH
WRIZRHE— L 5404k, 54 2SR H bR
ST
322 B F @k, FRA BRI &R RS A

EORE

SR ERFIREET AT ST X, ik
THESZABRBERERRFZS SR T E
8935 BH Lo 2021 4 NSF ML SFA Ak BE T
EESTI AR -ZHEGE AR BRI
ARGV H AR Z T, G B TR I R SR
RIS, 11 TR SR H R AT 8 IUgHI IR AL,
3TPLFIAR KA, B TP E5 R, NSF [ 8 Tl £ 4F

SERCHEPRT, STHHLRRL, 2 TR AR, 150
BEFNA TR Lo R T8 53 28 ORI 35 L9 B2 H A
NSF 1E 2021 4E G5 R AR Attt 74551 43
@, NSF 451, HULH kT b S AR 50
FEMAE R B AR EOK, (B TRt il RN R, T
3 AT H BB A TR, BOR BB IR O R Y
ERE bR, W EZESR R ZBOHE R ik
B o AR TR R BTG RN, NSF 912 e
W TR SR RS 222 155 AH DG 9 1 B R s B 45 I
2%, WOCRBEIR BT A RS Ty I A9 AR RE B AR R, PRt
ZAESTH AR HAEHIE R KRB o X TE A
RRGHER I, 2021 4 NSF 03 )2 $ 45 %8 5 0k
NPT AR R R, A BTN DR R R A
FUNEREE | (B 4SS R e 52 R
T NSF [T Wul i e, 2801 BU4EE HiRk
RIS, B ZESTE bR AW E S ARk
B R 3

SREIRLE
............................................................... >
EEEEITE SEEHBE FESNERE
b B AR FEEEEIT ZESHERR 2021 FFEGRI BT

HRERZ. AR
TIERFS) 4‘:
SUKEIRDIR

RREBEIUHERR @

EEAEXL ®

BERTERAHEINF ©

—— JAINSFEE2EHMiTRATNRHEE ©
1. X THEBIT10%AZIRN, FRmFHEES

SRR HREAMIGIEN B B MM ERAE - —— i3rm100% KN @

2 IRERHEEIEE10%, TE S MiBd20005%THE
ERRENEER, ERBEEEEW) R @

\ 2021498 30H /1, SRR XR R @

MEERN HEEmh PRENSFASH TS S EIXWHRZEET @
iiﬁiﬁ STEMATEE 207 RESTERITE @ ——— 75%MEBEEE N A T NKEITHLER @
S —— 2021 W EE, HIITIRAITER RERN ISR Rt RIFH
ETERE @ T WAt e
1BEEEE SR 5 Sk SRETEERE AN AEAR RS @ —— 20214, MIFR100 T ETRIER(IEIR @
27 NSF 72H ATER ~ 1. NSF [TRZHRIE9.6%HIB] BT &) @
fEa R —‘: BITRSRZEINRE, JarE NIRERIER 2. 86%MIAEBERTE A LUBY B —I7]F 15115 E @
vl TIERIRME TEZRAIBY 8] 3. 50% MM EB GRS AT OB B —I7] P 15115 E @
<. ........................................................
LMERAIE
B3 2021 4 NSF 47 & B AR R R 5 5 Gr 800 L

Figure 3 Structure and evaluation of NSF performance goals in FY2021
EABAFER, FEARIPER, LEHRER

Green marks performance goals achieved, yellow marks partially achieved and red marks unachieved

236120234 - 3845 - B2



EERSBAREREARINNE B BT 5B T _

4 ZEBKBEARHXIE ST 2 RRE
THHE

75 % 2 [ IR BUR B 758 S a0T 0 K R D AR
3 AN B (BREIM . TR SR eI ) 1y 05 ik
PEATE H AT ERS L, A BB DI, R
S ] S S A T SR A A A 1Y IS 2
o 35 EERFSBUNBHE U STR0T 0 B A & Rl 2 1
(. IRE LR IE SO, WINSF e B S
PUSTL A bR RGP, A B2 A AH JC LR,
0 5 [ R PR FE B AR R | b KRB AE RS
5% 3 BT 72 PART MR R i AEM ., Aok
E, FEBIBEFRHE A SO LR EASH 44
T RFAE

(1) £BRBUFSAGFM ERALT ‘K" 5§ “F
T AR K HRIHRENKRRES
TR M RIBIFBUR AN R AR, BT
BFE, EEBOBBONRHE LSRN A EOR TR
AW & AL . £ B AxiX 5 @, i GPRA )
UEFEPMZ T HAR, ) GPRAMA B3| AfL /e 5%
RMER, BEOCHEEPERIBI e HAr, WICTEL
FEERTET 4 A s bR L 2 AR e Sk E AR RAR
FEGRCE AR, DTATE B o 2R G0 R4 T B2 A0 H Ak
Fo kg m, MRMTIERER . RREFINHE
JETEY PART T H | PR S BIRHLA SR H bR
TR Z M4 1 B ARSTGR O IR TR R 5,
DR T HA B BARTEARIK R, (IS B A
B HOR S B AR A B bR, R RA SO A i O T
ST E BB EUN I ST R B AE 11

(2) % BEKRFRBFGARA PN ELEYZY
TEFMAR RS BURT Ao 3 EBIS BRSO
TR R ITE A S — BT L A o 5% RIS BURM M A6
R MECESK T RGO S, B1E P e
CER 5 g MZEAITHSROTN, FREGT 10 4F

7 ik,

ke ™ Y AR 2 T8 NS ARG 2 T S Bk B AR I 42 T
PREEAR RGN, B ST RHNIRER S
LOMEhbR kT, AW ERSEE, DR
PRV 2 U A R

(3) PA8 TR FHITIE, A % B BUT 4 247
FEHRETHERE. —F@, ERKRFARASH
FURRLA WIEATAR S, HHATREALLSFIE G
W R ETUE G R, A IR AL Y TR
HRIFE S OMB #ATH &, WH TR /2 5 2%
UK b — AR I RO 25 3 . e LA 06 R S 180
J5 . OMB 2xHE T HLAE b4 i SR8 Bk E 2 15 4k
SRR, TR U BUAS A2 i B g F S A M B i
Py SR o T8 H > 58 B I B I g ) 0 A
JRATE 3 AR, 5 — @, AEEAEL A
(AAAS) AREGHBARELA £ B BHHBER A
AR AR T & ) KA. BN, 20204E7 A, BHT
AAAS SEk Parikh FFI SR A 75 457 s 14 98 [RIBC
BUNBHE S IIRESE , 48 Hh BLRY B S A & $ A K-
AR T HE ], A — BB . -,
TRAE AAAS S0 T — W A7 56 R B} 191 54 i ' 3k
Gt o i A SOT R AR SRS i, S 5 5T HE
IR AUTIE Sy, 78 E 2 2 WSS R A A it ok
B AT I8 I BUR BHE 9 B BOR S i e A U
IEAh, AAAS T Science % 3 KA BURHFFE
AR, R BN R R AT A B B BRI S vk S
o fln, 20 22 80—90 4EAR, AR A
MELIALAY )BT, Science W% T Ling Fl Hand®”
Leopold® | Lewison™ %522 # A S 4 K BHE 7= HIFHr
THEE T S E R R SR, SV BOR T E A e T RR
TET T LI

(4) % B BRI BT 47 BOF 009 Lk A2 40 3 — L
ROIR, & I 2 A 8 o 19) R 2 e o G s B FE 093 T o
@ 7€ GPRA HEA TR, RHEL G STROTAN & 75 N %
RNZEARNELEZ 8] TR FUBRE . 70075 IR R

® F AL 57| 237



_ T RHSTREARGINES S S8

WEoE M AREYE 3% SR 1 E R SR RA T GPRA 1Y
el b, FIEAERRE AT VAN i R v R RS A B
2, WHITTRERT AL S . 25 ISR A s R ) |
KA St i . BT s SRy
LXAMEE A Z TN, @ 78 PART A REHH,
HAT o AR bR D 62 B RAR T BE, I NAEAEITAN
SER TIPSR . AP AR RES B . PPAL AR
BORGM, FXHZIED, B S BU I 4F PART T
H, BERR RGPS 9 bR SR HE HEHLA ST A
@ HETT, 7E2010 4, B L5000 T E B EUN SRL
DO BEREER I BRE , DN BUN BCE HARfrfe, (3
SEPAT AR, Xz, B ST K
5 OMB &l £4F, F AN R S H bR, JF
WL G 5 R PR R W BUR . — &R
Tia) L 14 2 3 5 e Ry T 9 [T BER I BURF 5 3 B T4
BTN MBI T), BRI 58 SRR S

5 5T

51 4518

5 [ BEFS BURG R B SO 7E 3 AN AT
AN, ROk & — AW e 38 iy it A2
o BBBO AT & AR, HIPM ke R
e WA A, BOREUN MR TR
JAShBRIE., Sl iRl - i R s . B
B BHEWEEE - RYESE, DB AR
RIFBUNSTL. AR A, GPRA R NBUNTTRSHL
PP R AL TR . BORHLI T AR SRR F AR A%
DFFREEE T, PART T H AL H ST F it
TH TR, BT RBNSEOMMIAR, RERN,
GPRAMA #2537 T LASER A b 0 R 555
WA R R, EAREEIUA L e bRk, H bz
BRSPS SR L T 7k
52 B

2018 AFENR M (rpdbrpige [ 45 B 56 T 4 10 5L it

238‘2023&-%38%-%2%

PRSP ) b6 T TR R0 B TAE
MR SRR G BE (2000—2018 4F ) [ 41 S [ B %
A Gk 20 RAERIIRE , FREBHEUNERT T T
GIRCE AN TT AR T, X AR, T
Reslal e SR WA R WAL SR, 7ERAE
0 BORHE RUR SR 7 ik EATATE R Z )R, ]
(U S 22 gt — APk ik

(1) RACIRIR, B F A% ZOF N3 M SR 4
PR B AR B B9 o S8 A KRS X IR E 0 R
BN TGRSR AR, T
eI BBk 28 e o B FAPLHI AR o SRR,
HIRIRBUNFHEL BT B BOR TR 5 48 48 19 &
moe, TERAART A0k AW RO, (A2
KFGEBUNRREX — %0 Hhr o FRES 220 R4FTEN
BRSO, LT 2060 FERIPHN Ikl 2 ¢
RGN, FEHCLemfa] B b3 Tt oy om0t H rp 2
T, 2RI A B 0 AR 55 i 25 00 2 A [l . i
P — W . BN, TEE 2t — 20 B
W BURN RLBE S THVE W BCRHE SO AR A H 1Y
DL AR R 3 B b S B KPR A 57 H R

(2) Ao 3% ad & LB TS B AT A AN BRI
B, AR AN BT Z AR S 8] e KA S
HASK . S EBOFBUNRHL RST80T 1 1
] & R A A i R, 205 T NI TSR350 H 52 1%
BRIV [ HUAA O e RS A% H AR 5 28 A st A
FE | BE B B [ AR A AE LA ST H 7 H RS BEA S0 B
S T WL E BRI A TR B X X — [
AT LME SR AE R 2256, 7RI H 7 A BRI A Ak
filiz b, JTRE 202 T s H AR SRR PP, AL
Mk SO TR

(3) FBALGY BT 25 AT I S ) F 69 52 1 5
R, 1 ERFF BN G SO 9 R . R ETE
U Gt ) BIL TR 5 T A AR € 56 BT BUR 7E 955
il B B o )z B W e RS, RIS A A



EERSBAREREARINNE B BT 5B T _

PR, PREE T PR A5 B o e ] T 2 ] 52 B ) o
22 by A 13 Sl AR MO A AR TR, T o o
A RNE RIS BT AT SR AT BT 25 8] . BRSBTS
RUET CEERERA” WM, b BTN TE
Gl P AL AR . PR, s BUR S0P 45 R 1
W, A BT OISR B ASTRATE N, AT
FETHA BB ASLE -

SE

1 United States The Commission on Organization of the
Executive Branch of the Government. Budgeting and
Accounting, A Report to Congress, Michigan: University of
Michigan Library, 1949: 8.

2 Ho ATK, De Jong M, Zhao Z. Performance Budgeting
Reform: Theories and International Practices. Routledge: New
York, 2019: 53-70.

3 ARFESL, o HERLGAOHE G ER L LK. LT F
SHF B4t 2007.

Zhao X W, Gong X. Theory and Practice of Scientific Research
Performance Evaluation. Beijing: Higher Education Press,
2007. (in Chinese)

4 United States Government Publishing Office. A brief history
of the national performance review. [2023-01-06]. https://
govinfo.library.unt.edu/npr/library/papers/bkgrd/brief.html.

5 R¥, FW . G A E R BUR G R R R A

HF P E 698 T B E G R, 2009, (3): 82-89.
Zhao L, Nie C H. Theorical practice of government
performance evaluation in western countries and its
enlightenment to China. Macroeconomics, 2009, (3): 82-89. (in
Chinese)

6 Shea R J. Performance budgeting in the United States. OECD
Journal on Budgeting, 2008, 8(1): 1-13.

7 Executive Office of the President Office of Management and
Budget. The president’s management agenda. [2023-01-06].
https://georgewbush-whitehouse.archives.gov/omb/budget/
fy2002/mgmt.pdf.

8 Gueorguieva V, Accius J, Apaza C, et al. The program

assessment rating tool and the government performance and

results act: Evaluating conflicts and disconnections. The
American Review of Public Administration, 2009, 39(3): 225-
245.

9 FTIEE, ALMRM, FUAH, F. X T MBS AOFN R AT S
B ik ey B B A R IR, 2020, 35(12): 1439-1447.
Aruhan, Cheng Y L, Li X X, et al. Thoughts on comprehensive
scoring method in fiscal performance evaluation. Bulletin of
Chinese Academy of Sciences, 2020, 35(12): 1439-1447. (in
Chinese)

10 Cozzens S E. Are new accountability rules bad for science?.
Issues in Science and Technology, 1999, 15(4): 59-66.

11 276, B CH. % B BRI BUR IR 89 280 BT 70 4 B0T 6 &
BT AAFE 1, 2003, 24(2): 1-8.

Gong X, Xia W L. U.S federal evaluation on performance
and results of public-funded basic research. Science Research
Management, 2003, 24(2): 1-8. (in Chinese)

12 U.S. Government Publishing Office. Program Assessment
Rating Tool. [2023-01-06]. https://www.govinfo.gov/content/
pkg/BUDGET-2006-PART/pdf/BUDGET-2006-PART-1.pdf.

13 National Science Foundation. FY 2010-FY 2011 priority goal
report. (2012-02-13)[2023-01-06]. https://www.nsf.gov/about/
budget/fy2013/FY2010-FY2011PriorityGoalReport.pdf.

14 National Science Foundation. FY 2013 NSF budget request
to congress. [2023-01-06]. https://www.nsf.gov/about/budget/
fy2013/pdf/25-Performance fy2013.pdf.

15 National Science Foundation. FY 2010-FY 2011 Priority
goal report. [2023-01-06]. https://www.nsf.gov/about/budget/
fy2013/FY2010-FY2011PriorityGoalReport.pdf.

16 National Science Foundation. FY 2021 annual performance
report. [2023-01-06]. https://www.nsf.gov/about/budget/
fy2023/pdf/92_£y2023.pdf.

17 o B W B AT R RAL L. & B A AR I E AR K
HHEE 2R AE, 2017, (22): 7-17.
Chinese Academy of Fiscal Sciences. American research
and development budget management system: practices and
lessons. Review of Economic Research, 2017, (22): 7-17. (in
Chinese)

18 American Association for the Advancement of Science. Senate

Testimony: Federal R&D budget, Dr. Albert H. Teich. (1999-

® FEME% 17239



_ T RHSTREARGINES S S8

04-15)[2023-01-06]. https://www.aaas.org/resources/senate-
testimony-federal-rd-budget-dr-albert-h-teich.

19 American Association for the Advancement of Science. 2020

Science, 1980, 209: 1203-1207.
21 Leopold A. Effective Funding. (1982-04-16)[2023-01-06].
https://www.science.org/doi/10.1126/science.216.4543.244.

AAAS annual report. [2023-01-06]. https://www.aaas.org/sites/ 22 Lewison J G G. Government funding of research and

default/files/2021-07/2020_AAAS_AnnualReport DIGITAL. development. Science, 1997, 278: 878-880.

pdf?adobe_mc=MCMID%3D13518897273226702170722557 23 Brookings Institution.A. Alfred Taubman Forum on Improving

134510465396%7CMCORGID%3D242B6472541199F70A4 Government Performance. (2010-03-22)[2023-01-06]. https://

C98A6%2540AdobeOrg%7CTS%3D1672280882. www.brookings.edu/wp-content/uploads/2012/04/20110322 _

20 Ling J G, Hand M A. Federal funding in materials research. panel one_transcript.pdf.

Evolution Trajectory of Performance Evaluation of
the US Federal Government S&T Budget

WU Cong” HAN Qing' Aruhan"**
(1 Institutes of Science and Development, Chinese Academy of Sciences, Beijing 100190, China;
2 University of Chinese Academy of Sciences, Beijing 100049, China;
3 School of Public Policy and Management, University of Chinese Academy of Sciences, Beijing 100049, China )
Abstract  Government performance evaluation in the US dates back to the early twentieth century, in which the performance evaluation of
the US federal government S&T budget also follows its pattern and experiences historical evolution. Looking into the historical trajectory of
performance evaluation of the US federal government S&T budget, this study divides its transformation into 3 phases, namely exploration
stage, formation stage, and development stage. The study first analyzes the major traits and evaluation methods of each individual stage, and
further gives out a general conclusion of the whole development trajectory based on a comprehensive analysis. Finally, based on the current

status quo, the study puts forward some implications towards the performance evaluation of national S&T budget in China.
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