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[TITLE]

An Analysis of Impacts of the U. S. Federal Evaluation Efforts on the
R&D Management and Evaluation Activities of Government Departments

and Institutes

[ABSTRACT]

As the government tries to enhance efficiency of its R&D investment, it is of
importance to study cases of performance evaluation of government programs
in the advanced countries in order to learn lessons from it. Motivated from the
KISTEP-SRI Workshop in 2004, this study aims to analyze the introduction and
implementation of the performance-based evaluation and budgeting system in
the USA in recent years and to address the question how various R&D-related
public institutes and government departments have reacted to this trend.

After reviewing the overall R&D system in USA briefly, this study examines
the purpose, introduction process and main contents of the Government
Performance Results Act (GPRA), which was legislated by Congress, and
Program Assessment Rating Tool (PART), a program-based performance
measuring questionnaire made and implemented by the Office of Management
and Budget(OMB). Despite controversies around the structure and process of
GPRA and PART, these two policy instruments are together regarded as an

important turing-point in the performance-based evaluation and budgeting
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system of the U.S. federal government.

This study also tries to examine how public institutes and department have
tried to cope with the intensification of government’s evaluation efforts through
three case studies. Dealing with two R&D-related institutes — National Science
Foundation (NSF) and National Institutes of Health (NIH) - and a government
department - Department of Energy with concentration on its scientific
activities -, this study tries to answer the question how various
institutes/departments have reacted the introduction and implementation of
performance-based evaluation of U. S federal government.

There are a few commonalities in the reaction to the performance-based
evaluation system across the institutes/department studied. Among others, the
GPRA's requirement to make and report a long—term strategic plan and annual
performance plan and report has led all the public institutes and government
department to strengthen their own performance management system and to
find out effective ways to present the performance results of their programs.
However, each institute/department is reacting the implementation of
performance-based evaluation of the U.S. federal government in its own way,
which represents traditionally 'pluralistic’ characteristics of the U.S. political
system. For example, NSF is trying to intensify the evaluation of its
merit-review system, which makes up a central part of NSEF's research funding
mechanism, together with independent evaluation efforts to show NSFE's
longer-term contribution to the scientific and technological breakthrough in the
history. NIH is in fact a set of heterogeneous research institutes and centers
that have their own mission and main research area respectively. Against this
background, NIH is trying to balance between different levels and areas of
research by making a 'risk-time matrix’, in which key objectives and proxy
indicators are suggested with consideration of the difficulty of fulfillment as
well as expected time period. The evaluation efforts of DOE (especially, Office

of Science) are characterized by great emphasis on the connection between
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nation’s strategic goals and output/outcomes of the research funded by DOE.
For this purpose, DOE is using a variety of quantitative data - statistics on
papers and patents etc. — and advanced methodologies such as network analysis
to measure and visualize its performance.

In conclusion, the implementation of performance-based evaluation and
budgeting of federal government’s programs has influenced activities and
management practices of federal agencies considerably and irreversibly.
Naturally, the GPRA and PART are not the best and only solution for the
evaluation of government’s performance, but they have contributed to the
identification of evaluation as a central component of government’s activities
and the intensification of agency’s efforts to manage programs more effectively.

Considering the on-going intensification of performance-based evaluation on
government R&D programs in Korea, this study gives following policy
implications: (1) The implementation of performance-based evaluation should be
well prepared in order to guarantee well-functioning of the evaluation process
and greater participation of evaluated organizations. (2) Along with the common
general evaluation system, it is desirable to have a more flexible sub-system to
represent different characteristics of each program. (3) Though the efforts to
develop appropriate quantitative indicators should be continued, too much
emphasis on quantitative measurement of performance is not always desirable.
(4) It is needed to apply diverse evaluation methods according to the evaluation
context and also to develop and implement new evaluation methods based on
the fast-developing data—mining and analysis techniques. (5) The ultimate aim
of the performance evaluation should be to contribute to 'organizational

learning’ of the evaluated organizations.
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(22.7%, "04)E Al &lstai= € w7ke] vlE] 4% e
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glste] RolFar 9t
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<E 2-1> 0] AUFF FA/7|2e] AN A

(9] Wik e, %)

¥R /718 FY2004(F74) |FY 2005(4}) HE g HEE&
ERa s 65,970 69,928 3,958 6,0%
- S&T Fof 12,568 10,623 -1,945 -15.5%
- 7]E} 53,403 59,306 5,903 11.1%
RS 28,469 29,361 892 3.1%
- NIH 27,220 27,923 703 2.6%
NASA 10,909 11,334 425 3.9%
o L x| F- 8,804 8,880 76 0.9%
NSF 4,077 4,226 149 3.6%
TR 2,240 2,163 =77 -3.5%
R 1,131 1,075 -57 -5.0%
- NIST 471 426 -45 -9.5%
T 675 648 =27 -4.0%
ol E 707 755 48 6.7%
3734 616 572 -44 =7.1%
AR Y 820 770 -50 -6.1%
oS K 290 304 14 4.8%
STEOMR H 1,053 1,216 163 15.5%
SA AL E R Y 269 255 -14 -5.2%
B ENBE) 136 144 8 5.9%
HulA] g 23 21 -2 -8.7%
55 11 8 -3 -27.3%
3l 51 A 2] ¢ 3] 60 61 1 1.7%
A= o] chA| 21 21 0 0.0%
T/ EA T 47 47 0 0.0%
HEA 82 89 7 8.5%
AF3) B AE 38 27 -11 -28.9%
SHE 55 55 0 0.0%
np}are] 9] 3 3 2 -1 -33.3%
R&D 3HA| 126,507 131,961 5,455 4.3%
- =8 R&D 70,501 74,668 4,167 5.9%
- HlZH R&D 56,005 57,293 1,287 2.3%
) oitde R&DE R&D AlAol digt £ 31 w99l
Z=3]) AAAS (2004: 137)
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ok FAA o 2E 2001 19 A28 =7 A Aers AlAsh7] 98l oA #
d 28 g Haaxart FAEd e, 2 & 39ds AAF 715dstel] e
Zgw aRgle] FAHAHRS = 21)

AAA oz Al AR vae] 71E J37| &4 AE A, 712A79 A5
o] AAALS A ge] SUstE A 24 AEHH] FxE Fi 9tk 1
gt 2001 9.11 Hele] FFeE FHE 5o w7itEe} v WA 7F w71 F 9
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ojelgh F-A| FAF HAT| o] M FARTE 20019 89 tEE o 1159
Holl s dre] 2002 ¥ =EFH A (Department of Homeland Security:
DHS)el A F=eiAA AvE 4 9lth. DHSE = E<SHE ¥ (Homeland Security
Act: 2002) 2 7WA =F7FeER ¥ (National Security Act: 1945)° 2] A A HF[ Qo
H, 7]1& S EQR Y (Secretary of Homeland Security)e] F8std 95 2 o€}
A S &, Fds stk DHSS| Fadfr=2s v W He2g2ESY] &
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7hEE B e AaNE S A sk Aol #87) = (Directorate of
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(President’s Council of Advisors on Science)”} 74 %o Hegg]& % 7]E} ¢tn
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9) http://www.dhs.gov/dhspublic/display?theme=53&content=208 Z=.
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Nxd AARAS 9% A 53 f/190% AAHe} FAHn gk

2. GPRAS| =¢! ntA

GPRA®] =912 1990 ¢] 7] 1014k o 3]eflA Hx= =¥tk 1990d 10€
A GTFAL3 A Fdeld 24 (Roth) = “ARAAF 209 A3 159 &
¥ % 1990"(Federal Program Performance Standards and Goals Act of 1990)&
AlQratgl ot o] &} A E HE3= MHEA &2k vk 199149 1€ 1023} 9
slofA 2 Aoyl thAlg AWAR Zmafel A¥ x5y 5i W
19917 (Federal Program Performance Standards and Goals Act of 1991)& A ¢t3a}
Row Fd 593 vh & 5 ole ik FE37F AMFE AT 1992 8ol =
AEAFA L3 ANA o] AMPGS AES & & HS Ho ddojde o3|
TFAAEE “AGFEAHGA 2 19927 (Government Performance and Results Act of
1992)2 tiAlstar FH s A8 ool 3dite] AW ZRAEZS HAA7|E
T2 gAsnh 19929 9€9 299 AHF-AFL3 = o] Mt AMAE F4E A
o8 Hustglon, s 10¥ 19 42 WWEAAE o] HuE Felstglrh 1993
d 19 1032} oJ3lol|A m2E 33 the] AdoldS AHRAF9d3] ol 1992
d O AdE 3 o A FAREE “BRAAAAIH 19937(Government

Performance and Results Act of 1993)2 tA] AletslR o, Fd 399 A=

= >~

12) Federal Financial Management Improvement ActY Chief Financial Officiers Act 52 & <
ATt

13) Government Management Reform Act7} 1 oot}
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el o@ Ao} ARE ARl A ugr) el NBEE A
o dzbe] BRBAZ A 5 Qe B A2 A3 D Qrke] @ 7]

700170 Z2aH/71Rs e R shylen,
National Research Council(NRC), National
Science Foundation(NSF), National Institute of Health(NIH), National
Aeronautics and Space Administration(NASA), Department of Agriculture,
Department of Transportation, Department of Defence®] 77§ 7]¥o] &% ¢t
Aake] dibEA el A% R&D ZRawd e AuA ARle] Fo 70 B F
o S el WESUA oA

14) GPRAO| A= AWbA o] T2 738 competitive grant, block/formula grant, regulatory—based,
capital assets and service acquisition, credit, direct federal, research and development2] 77}4
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UM AAIFE F3xe] AFE s AR Abst 4 zEOE)
2 w2 A 3FFe BaME ArHer A As
Al g A (strategic plan)Z2 o7]dl= &% 5Wd7ke] F7| 53} olE @A st
N7 Al g o] FFuojof g} wgh zF 7|3 wid 23

1= x4 2 A1 8 A (annual performance plan)9t A A @49 AHE 4=
=35l= XA TR 1A (annual performance report)E A E38Fo]oF SR o] ZA)
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AL Jvt (o] %A 2003 14).
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Plan), <A7HA A @A (Annual Performance Plan)®t A7H4 3 H 1124 (Annual
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A 34 A= 7H5A 71 (PART)S] =419

1. PARTS| =Q! ujH

FReal e ZRIHS daE 7 otell Frhstr] 98 sk d7o HAEE
goz AFod 4 9t} PARTE A#AAQ dHolgd 7|%3 A 938t 3=

de Aarstazt ek o3le] wEE whgdk slojgtal & 5 Ak
o] GPRAE &3l AlTs & AdA
# vy LA, Abdul el o] 28
w3 GPRA A8 S8l 239 7 ARV oA gEC] A7t obA REst
H(OMB, 2001), o4k 243 23 ¥ddo] gle AbgrEel fsl wEolxithe nl¥Y
= A 71920t (Executive Office of the President, 2003).

HFAl PR o9k 22 vl thgtar FAAH A AR ol FX18H]
138l 2001l st “OiF ] TAHEY oA (The President’s Management
Agenda) <9 stz "Mt} otHAIe] T3 (Budget and Performance
Integration)& ™3 v} gt} (OMB, 2001). & 43S T3] & FA] FAF= o
WA AFG Y AE 24 e oaka AAIAZE A
], o] 5 913 2003 S| AAE A AAFE Al
A (performance-based budgeting)S 3 & 7o) .

olo] wal welyke] OMBE AHA| Ald# o2 20029 H-E] PARTE %48t th
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of o3 WrhE uAon AR BT zade] ddd, v, w9

Aol #3te BHo=w a1 9lon GPRAE
A

U, PART 24 7hol=efele] whet Aol 24 FE& =
Al @s] GPRAC &l 7 AFAEo] 2 - AlEshe A2
of AAH AHAR T BZ2s A5 2HA5t 2 PARTAIA AMS-5] = /‘Hi{’r ]
FE EFAACE b (OMB, 2003). # AWAF= 20020 PARTel <3
2004 AIAE oA xbatg o] 20%E Brtskl o, mid PARTH 98] H7tH = <
WA T2 S 20%% F7HA A 200600374 e Z 23S PARTO 28|

N

|

[¢

2. PARTS| L&

PART+ O =13 E2 9 A (program purpose and design), @ =F%]
7] 8 (strategic planning), @ Z 2713 ¥ (program management), @ Z 2712
A3 2 A (program results/accountability) &2 A H 47) FEEZ v
AEegEoz fFAEo 9lt; (OMB, 2003). L2138 52 9 A HFgAas X
28] HAo] gEsta & eI FRA ] gA & AAHA=E Bt

=

alm), AA 718 PR 7t RAGe] zage] gk ¥ HEEF o] B
243 & Qe ARAEE A3 QEste Fren aea T2 w2
FolAE 7t A5 Zead 49g Adey] 98 wh9 grae, Lo
AAgd 44 5 Zead pEs 99 g 238 G IR
9 AR DRNE AL A QoA AN =2 A3 BEs S
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Al 44 GPRAS} PARTe] vl 7}

1. GPRAZ} PARTS| H|W

oldel Al A3 E GPRA® PARTE= fARSHHA R Aolst 548 Ayl 9tk
71g & AFeli= GPRAZE B ol3]dl o3 AldE HEQ v, PARTE GPRA9]
Al Jals s AWAF oati g 71 FHOMB)O A A A S g =X AL
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Ant 89 AFHA Fehn drks vl sbssi

WE PARTYE: 22019 @le] AR Brhsh elatoze AAS 98] 94
Holeba weres AXEA ATl Ark: Aol A GPRAC s B4 s
B @ ootk w8 BFEE 24 PEe Heatks golA Agel hasa
zzazte wavt dudez golshks FHe Ak SR Wz 24
o ARE YEFT BUh T2 ol wete) o) v Aol 4
A4 el AEe 23 welsr] P, AURA GesEn 7)A4e Gt
TR AREE 247 vk B 94 Adt

2. GPRA2} PART AlAlof CHst T}t

GPRASH PART® thi ¥ = 1] AR A4l T2 ket o4k #A
wAE B7F HE AE Agrke AR =

GPRASF PART 9] A Alell tiall 421 7tk vl o]
Ao R & uf o]59] Eqlo] AR A AR &4 Al 7|3t
oAl 37 A E I At

=°], GPRAS PARTY] =l tigh dwks] A= (GAO) ] Halx A
A ogk AAHA F7E A= OMBe A3 718k g araA 1)
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AN A ol 2lolAi= GPRASH PARTS =9t Ald)el ek v
ARl oJH ke Fd AAEHAT ol & A= AA 7 ojv] &4 E Floletr] Bt
o] wbA Aol glom Il A2 thE o] 3] WA (interests) o] 371 % <l
FEY ol E 53 AAHA 24 AAE FTeAGE v AMAY A|ade] E
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skl 9tk ofefel A= =2 WRENQ HiAE 2 &% GPRAS PARTY]
SRR AS 9l dasttta A E WEES el Atk sk
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FY 2006 President’s Budget Request
Total NIH Budget Authority
§28.740 Million

FRscsarch Cantare
B

Recsaroh Project Srants

——{ Dthsr Recaaroh
- i

e Fecsaroh Training

- %

.. R&D Contrachs
0%

e Intramural Recsarch

10%
M';lh" Rac. Ilnrrrql.r: Bupport
31 NIH (2005a).
[O&! 5-2] 2006 3[AH[1= NH OfAte~toHo| Ex
FY 2006 NIH Request
Dollar Change From Selected FY 2005 Appropriation
Budget Mechanisms
{Dollars in Thousands)
$200
£130
$150 -
$100 -
56 §52
$50 4 86 2 $23 §11
aF = - Vi
$I] T T T T T T 1
Research Research Oither Research R&D ntramural  Res. Mgmt. &
Project Centers Research Training Confracts Research Support
Granis
31 NIH (2005a).
[32] 5-3] 2006 3|AH|oI= NH OflAt7eio| MAT CHH| B2
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Performance Management System

Evaluation and
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Budgeting Program Performance 9
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Z>] © DHHS (2005: 1).
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Types of Evaluation

Analyze Policy and Program
Effectiveness (laws,
regulations, guidelines)

| Identify Successful

Measure Program .
Performance (functions, h Evaluations # '”"Caor‘nagree;”s‘fg;;raé:;'e‘:;fti(\fgr
outputs, outcomes) g !

l and Agency leadership)

Assessment of External
Environment
(demographics, economics,
physical threats)
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Evaluation Management Cycle

o b
/ — \

Strategic Planning Implementation &
Performance
Results Dissemination Research
Program, Policy, Redesign Data Collection
\ Quality Assurance /
Analysis

%3] : DHHS (2005: 4).
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Evaluation Reporting Cycle
Res=arch Coordinating

DHHS srrateglc {.oun il

Prasidential B Plan

Secretarial Directives \\ Agency Plan
Research, {Jemonstrat|an Mi’i&‘,:::f;}‘;ﬁ”::n;“r‘ml
Statutory Rquiremantﬁ and EVEIP"‘J::;JU; (RD&E) {PARTY Advice
Performance Improvement Evaluation Budget and Plan
Report Approved by OMB,

Congress and President

Canduct Set-Aside Funds Evaluation
Evaluations Report
<7 : DHHS (2005: 5).
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<E 6-1> DOE DIBHH9| 59| =224 of Aty
{gdiscretionary dollars in thousands)
FY 2004 FY 2005 Fy 2008
Comparable | Comparable | Reguestto FY 2006 vs. FY 2005
Approp Approp Congress
Science
High en=srgy p"uysivs 716,170 T36.444 713,823 -22.511 -11%
Muclear physics.. - 3ThTaz 404,778 arn,741 -34,037 -B4%
Biclogical and environ "nental rns.earcr' 624,048 f81.812 455,685 -128.224 -21.7%
Basic energy sciences.. 891,262 1,104,832 1,146,017 41,385 +3.7%
Advanced scientific m"npl..h"ug rnsearch 196,795 232,458 207,055 -25,413 -10.5%
Science laboratories infrastructure.. 55,268 41,088 40,108 -1,883 -4.5%
Fusion energy sciences program... 255 856 273,803 280,550 16,847 +5.1%
Safeguards and secunly.. 82,328 72773 4317 1,544 +2.1%
Soience program direction.. 180277 153,706 162,725 B.018 +5.8%
Workforce development for teachnrs an::l 5 er'rt 515..... 8.432 7,525 T.1e2 407 -5.4%,
Small business innovation ressarch (S8IR)........ 114 918 — —_—
Subiotal, Science... - 3.552.144 3,610,213 3.405,323 -141.880 -18%
Use of prior year bala'meg an::l r'er ad u5tmer1t5 -18.771 -10.887 -5,805 5,062 +47.5%
Total, Science... 3,536,373 3.599.546 3.462.718 -136.828 -3.8%
=7 : DOE (2005: 73)14 AA-E-.
- ° = =
9] ¥ DOE #sbgel A% A o)atel e gAste] melFa gk, et
o) 223 % b 2 ite] AT gl ok 71E dluA Hetor AT
22005 SAALES] A4S 119 Eefol] Eet A& ow FrksteE FAeltt
Usom oitdo]l & e aovA] =2le Zok= 2005 AARES] o4t
o2 7el4nt gelo] Paku Yok Ao arelo A WA =91 HAET 9
= Aie R ARk AT A A%H o Fashs a6l glon] 2006
Admel arba el oA Aol va) 21.7%7 hE Fad Ao veh
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GPRA°| +A3ste] AEstaL = DOE kel Az AR uAE A4 A9
ool dE zA Zo that ALl Hgiﬂr 223 o Aol dis S
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ol gk A Frke ] xRl g sfEE <l HE tholl, -4 2k o
A Rl wi AR M9 (scorecards) 9t PART A3 52 7|22 3 wj=2 23}

Aol M o] 3 H7re FEsta vk =2 @#Et DOE #Flel| A 2] A]

'1)‘&1]_1
o,
_L

rir

bR EJA 100%7} SHE RS ﬂﬂ—a—}uﬂ, AT 80 o4 100% T
2R GAES oGtk AT oR FAR Zeage 4w} 80% 1kl
A oA wa Gl Aol A Aakatel tig Age] o] FelA 7] PE AL
GEe guat oled Zeagel md AnnelAAE BEL] B opurt
o ol AAIH I gt AW Asle] welAAsh 49 FAHE L%, DOE

7 F-A e AAR7E = A N-e] OMB Tl ol s = At} v

Lo



M6Z o 4X| & (DOB)Q| Mt TIM o] chst S 89

B
>
N
)
rlr
b
it
ftlo
r]I.
of
ol

b qoha 2 5 g

MIESICEN

STRATEGIC 400 LS

GEMERAL GUOALS

PROGRAM GOALS
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Z2] : DOE (2004: 25).

[J8 6-21 DOEQ| MZE, YHI=E 2O 55 4%

[=|

|
[E

et AR el mar, A ﬂ Zzae] 49%¢1 29747}
o, 42%(257)) 2ol “hA” Tl 9%(57)]) T2
Frhe Ao HAHIL Ao (2L A 28).

2. DOES| PART &1}

DOE®] PART H7} A= tiAld oz d42 0= Frida gk 2004 3 A A
% 59 DOES] AMY] & 397 ZZ13o] PARTH 93] B 712 wkgkt} o]& A4
GPRA t’¢ DOE AH§] 5970 9] oF 2/39] adetet. o] & 3970 AtS) FellAl A<l A
gh7bsko]l *E A" e ta iAo w Hrbd Ao HAHUG (F2 A
29).

2004 | AIAEol tiv)str] 8] AAlE DOE 3670 Abdel digt PART #H7F 5
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Blya gith. o5 6/ TR awe “ag3eAAFA ' (advanced  scientific

:

computing research), 7]z U #| 7} 8 (basic energy science), "™ % 37 <
(biological and environmental research), “& &l * 3#3H(fusion energy
science)”, “ao A& 2] 8} (high-energy physics) % “31&2]8"(high energy
physics) &% A 53 Fohde] Hef 53 5 VRkERAS AQd e ot

qdds & o Atk

obe 3= 2004 A A Tt wpekA o] Z= o] Bk PART 23& Q.°F
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Aukel 3/ 7F “Eabdrew, aeal YA 37 vha g R HUME S
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zZ2a9Y A3 8 ¢
R ae] BAE AdeiAt 718 2o
3 5 A A [ e S SHoA Yy TA =A4 )
ol (Moderately A= 878 (1008 wH)o =2 43 H
= Effective) 5 Aol A o] o] FA el oA digk A
AgAY Hol 4
z2afel A Bl 5
=S a4 AH] A hAA A7 AAD AT HA o) digh et
of| 4 ] 25} (Effective) n ek Aol A Fas A dolg el ojgt
AA FA vF 248N 7= A3E THA ST
TR 543 719L 5
A 2 84 374 R AE7tel o3 AEE FHt A& o,
A (Effective) 2R AIHE g Hddd gk Frhe=
ul A Al (FE] S A ke HF)
Aol EA31 Ao mE o4t HjE
2w A = 3
%%T—oﬂ Lﬂ;{] E}—-J— g_ﬂ}z‘ 1?_10“}\‘1 1]] ] ) - . .
33} (Moderately T2 g SHo| A vE (merit review 70l
K Effective) st A% 5)
Ay SFHAgAE dF v E
oA |= RS ol =S FI AYE g T AAEIER] 9
" 25t (Moderately Tevatron)®] ATFA7F SUlE A= 7|4
= Effective) 718 2 #AeE SHA AR vEs =4
& 97 2R #e= 539 merit review T4l
8l &-2] 5} (Ejf; t.ﬁ ) gt HZFo] 283t
eetve 43t 2ol e Aste AR

=2 : OMB (2005: 104-140).
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- nl= ESAFEA(US. Patent Offiece)@] A A do] gl wo] 2~

- et A= (AE o)A, ZIeH Bald, “B A 31 (gray literature),
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— A& (copyright) =Y A&

- =] dle]¥ (OECD, EU, ¥+, ¢+ %)
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st} dE So0] 1945 ©]F DOE ¥ 711*3301 FEHO e =13 7EH
HuAel = 6WMut 45 Wil glom, dA 6505 1 o] e vl= 59 5 wid
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