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ABSTRACT

The Korean government established ‘the Act on Performance Evaluation and Management
for National Research & Development (R&D) Programs in 2005, and one year later
constructed a master plan, ‘A Basic Plan for the Management and Utilization of R&D
performance’  that focused on better diffusing the public R&D outcomes. In this study,
we propose a model of performance monitoring, evaluation, and management system for
national R&D, which is based on a systematic approach and the logic model that has
been prevalently used in planning and evaluating the public programs, to meet the
purpose of the law and the master plan as well as to facilitate the diffusion of national
R&D outcomes focused mainly on the industrial application technology. Furthermore, in
order to use the model for the several applications, the model s specific measures which
includes the quantitative methodologies such as analytic hierarchy process (AHP) and data
envelopment analysis (DEA) are suggested in accordance with the existing system of the
evaluation institution in Korea,

Key Words : National R&D, performance monitoring, evaluation, and management
system, Logic Model, DEA, AHP
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T FYsH A8 AYA, 0}‘4”4 A == 7]401] et g T4 AolE W
o] Nz T /1EAE A48 AN ot uje Fa3 Aol S, 7} =
B AR, AR B AT OE BHIE AL S] A, ol o8 FUT A
& arejEojof it} AlA, —;FZ%%J HAES] FHARL Adolsitt. wEtA FAE HkE
dalrte Aoldt FAAAS BAT Fart gt B APde A4 ‘A7 AA
Fartel ALgaka Sl Wkt @, slel Alge wdstr] S PHom ASRan
A(analytic hierarchy process: AHP) % g ¥=EX(data envelopment analysis:

DEAVE 5§ sH= F /b4 Weke F7haos AN

rlo

—|—'

1. XN J1EE 4

A A eke ATSON JlEel ASSIR WHow, 7 tlER AREAAEE 7}
FAE A7l Agdow skl gn ARACIE B B oF 3
4 A PhE FAske Zeltt ol J1E BRI AW AAE Tl B
o 94 L Aabdel Bt 9 PhlEe] AeRe AR & gdow, =
& J1E Rk A5 BEFORA W ARF L ot AL BT 5 grke
Aol girh. e o e 2] AR P AT AL Agole B8
S glouk, FAuAl 2 slwel Auid Bte] e L geldel AdE 4 ek 9
o gk, &k, UPTHAl 47 BFE FEE K A, dimel Wt sl 9
JA5e W 4T Fsh 755 Fkdel QUsta F4F A Wbt 29w
ov, o|F Befslol & ATHe] wehg WAl aTECt web of WHe FE
9] 2] AN SR S FEA A8 4 ol ol Bl A
e, W AR U 3% RS devlsel A4 2ge] wEel, J1% 7k
Jl2 717} olold 4 glcks Zloleh. ole] R Qifeliis AHPSL DEAZ #83hc
A Wre A




2. AHP 7|8t &7t

1) AHP 7|2744

AHPE B9 tijte]]l tigt B9 3rprlee] EAllshke ti7eerHad A8 2
sl7] gt ==, Saaty (1980)°l J3 A|A|=QIct. AHP= AFAQ] FrplE #5t of
Yt AR PlEs 8@ & o, Augk 7347 o]&% 7Nke g sjal 7]
ol &8 2 ARS|FEke] ookt ool de| E8Eo] o glom, AFd Ut
o= Ao ALZEo] gttt AHPOl| tigt B} zpAgh AR Saaty (1980)& 3aLst
7] wlgtt,

b=

J
%

2) 7t =A==

WHe e s AAEH FHe TSRS B, o8 FUsHA A8ste 7
e 7RIt Aeldt. o] wl, Zj@e] FEE dHolHe 7 Z|do] st
S Y T TS EE8Th

kol ¥hel A AdREAell e Atz Al aEsiol & ARt dstod
AHP 7|RF 37te] 54 o3t 2ok A, AARR] HHES T3 7A
22X O FuS U 9L S s g I 24, AR o d9lE vt
e FEE0l Weire &8AFudlity index)S ol-8ste] Atsito s ko] 7h
sttt AR, AU FAAS] AxPE v Aeole 9 B idS &8st H8%
o 22y AHP 7Rt 7ks RE 718 disiA sEE T AE A8sl Hel, 4 7]
o] SA4E v ¢ gloke ddo] it vhY BE Ao disiA dEHom FUg

il
o
}1,

o
o

IPEE TEF FEee HENDL stdols 4 ZdEEo] tigte s Ry 23E o
ot
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Jn
]

YT} |

AAEININT

ol A& NI F

et

3) 7 ollAl

A AP 7l A Auisrt $4e dileh @2 TAs e AR WA,
A WIS o Auuln FuE LI ol GL 1) el Bl
FpIE 7hel Auplme S0g iz o me 3 9l wES ek Roltt,
olsh e Mo sl WhIdo] e oleh HEE AG, A YEs 3e ¥
o theiA skel Wl el A vlmE Seelon], (B 2k FEE AZ S
2 vepd Rl

(E 1) 250 2t Wot7|=7te| M| w i
=g HiE A HE a8 HE 7FsA]
olz=g} Bt 1 3 1 0.4286
A9 B 1 1/3 0.1428
48 HE 1 0.4286
(B 2) =4 215 7t&X]
1A 7FsA] 2¢tA| 7FsA] HZ75A
ol=g} HFE 0.4286 0.4286
=5 0.1779 0.0253
E3] 0.3491 0.0497
A= 1 0.1428 JeEE 0.3900 0.0555
A= 0.0415 0.0059
71& QA1 0.0415 0.0059
71EA = 0.1021 0.0438
5 o 2kl JESA 0.3479 0.1491
&8 0.4286 NER 0.1021 0.0438
sl 0.4479 0,1920
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7 39) WPIEel tet doles FA5E Sal S Aolne, ol 7kl 4
gelms e Best ok A 7 g & 3573} A
2 Besh ok ol2 ¢ A% Hol AHgEE Wl st B8AGuiiy inde)E %
Aake A, £§ A5 obehst o] Alvart

X—X

u(X)=——"—
X —X

o7IM Xz AA A/, X+9k X= A7 T FrPleel digk gijkEe] & 5 A
I HAighs JEhdth o 2s %SHH AR 88 AFe 74 GEEE Hd@g 1,
g 0o] FFHM, I Alole] FEL 0~1Atel9] Fhe 7HKIth AHPOIXE 71549
#rol 10| oo} stug 7t Fhs F %LE e Artshnormalization) & B3l 7HA]
g &%t

AAE 7] AE A8l 1070] 7P Z1del] digt & H SARE JdE 53N
B2 T o]F o83t #AE FYPstgh. ol (& 32 SRl disiA E8AFE
B T Avsts B3 =E3 10709 7P 71IEES] IS E 7EAIE vERE Zlolt

(® 3) 10712] 7t S &=E 718X

e = | e slenz gee TS0 s ST ey igera

7I& 1 ]0.0350|0.1178/0.0531 | 0.0616 0.0217| 0.0006 | 0.0693 | 0.0844 | 0.0648 | 0.0658
71 2 10.135910.0932|0.0835 | 0.1417 |0.0645| 0.0981 | 0.0341 | 0.0809 | 0.1349 | 0.0405
71# 3 0.0332]0.0454|0.1574 | 0.1965 0.1935 0.0523 | 0.0362 | 0.0554 | 0.1308 | 0.0934
71& 4 |0.0147 |0.1829|0.2119| 0.0039 |0.0518| 0.1690 | 0.1438 | 0.0626 | 0.1431 | 0.0697
71& 5 ]0.1863|0.0588|0.0274 | 0.1833 |0.1423| 0.1150 | 0.1096 | 0.0319 | 0.1440 | 0.1034
71# 6 0.0775/0.1022]0.0143 | 0.1511 |0.0690) 0.1334 | 0.1939 | 0.0363 | 0.1032 | 0.2326
71& 7 0.1775]0.0113/0.1846 | 0.0540 |0.2095 0.0800 | 0.2562 | 0.1972 | 0.0193 | 0.1058
71& 8 0.1483]0.0089/0.0913 | 0.1102 |0.1069| 0.0897 | 0.0359 | 0.1356 | 0.1102 | 0.1268
71& 9 10.0493|0.2048|0.0925 | 0.0888 |0.0009| 0.1627 | 0.0641 | 0.1817 | 0.1086 | 0.0205
7] 10 |0.1423]0.1748/ 0.0838 | 0.0090 |0.1399| 0.0991 | 0.0569 | 0.1340 | 0.0412 | 0.1413

(F 29 4591 HF 7IA9 (& 39 A FEE JAE o8-St of

(E 4)¢} o] Z+ 7|He] HE T} A4= w23 & 9,1
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FA| HEAT <=9
71% 1 0.0553 10
71 2 0.1008 6
71 3 0.0691 8
71 4 0.0583 9
71% 5 0.1301 2
71% 6 0.1092 5
71 7 0.1520 1
71 8 0.1265 3
71# 9 0.0754 7
712 10 0.1229 4

3. DEA 7]gt "t

1) DEA 7|24

DFEA(data envelopment analysis)i= Thre] FU849 A& QA4S ZH= oAAAHS]
(decision making unit: DMU)2] )& &S SAs= AJAIZYEEH 2 2 (Charnes et
al,, 1978) E°‘R§—9]- AEad] A e 9 RS JPgSA] e HIRSA
A 7ol DEAOA 9] B84 FU8AEY 7589 & 8489 79
9 H]gi AolEH, T2 DMUES] &&A40] 12 HA %= He WM SHste= o
74 DMU®| 284S HU=E sh= 7FeAE st 2845 3% 19 a848s 9L
DMUE &&% DMUZIAL s, 1v|Rke] 284 H-E 7HAe HIEE&2 DMUC thafiA

E 384 S 9T WA tiide] HE FxFSHreference set)S AAISHCE. DEA
o thal Hr} AAEE ™S Cooper et al, (2000)S Fars}r] ulgc}

DEAY 7l A3t 7ol st ot 22 S 7HAaL Yri(Wang and
Huang, 2007). A, d77de] loix F{/4ke 849 7ksAE A4shks Zlo] A
%2Hl, DEA= ZF DMU9] 2842 HU=E e F e 7IeAE As2es 2Hsn



2, ARl 7HsRE mlE AT davt 9ok S, diEe] S FUF A=
WlE 54T GrEA wES] olelg, DEAL 54 A 948 sgeA o
MR ol A, RS T Ko adel 4% 848 Teeln gl
DEAE 7H59] Aok glo] et 7Y 840t AE 845 W1dd 4 itk DEAE ol
sk Aoz old] =7} <5(Wang and Huang, 2007; Kocher et al,, 2006; Lee and
Park, 2005), W&} 4==(Cherchye and Vanden, 2005; Feng et al., 2004; Korhonen et

, 2001), FA| F<=(Eliat et al., 2006; Swink et al., 2000; Garg et al., 2005), A
au F(Paradi et al, 2002) T TFe 75 A7UNEY] ATl oA dE] &8

53] DEA= A4 2 ZFo] t& did Al H7tel 9v\°1 A ZF JAPE e 7
I e ) 22 VFAE @R EA A SAE v ke 3
UL, FA| FF F7HE HROE 49l Al A e U1Rs Frkeke dl #-839t
A &8E F Usol SEHUT (Lee et al, 2008).

2) ot ZU¥=

oA AFE ulel o] DEAE C’fI—TL7]1HL 7o) e EHHoT FLH & 9lon
53] AAM BAE vhdetal, A F HEAE vgo R A 5o ie T
T A= Aol St WA & 01?01]*1“ A ol AAFAE Frksta ol
o2 7|ARE Fadlshs ks AAg

QoA B1el A7 ISl tigk Azt Al agsliol & ARkt @ DEA
o] FAH] AHL v Zoh A, DEAdME FHAxpT FU/AE AP 2H,
ZAAzte] zpolE BAT 4 glth A, DEAJXE 7z Wige] o7} A= tiaria 3t
tgte 4ol 7158l & (unit-invariant), A2 T2 @9E 7HAE Tkl HSFE 13T
T Atk A, DEA= ZF #APE BE 7L e 35 TeAE AFsEeE E
ARFoRM, Folzl A WS HUG felsk 283 + ok ol EAL &
o] 7|1# FrtollA] 71BEo] sl dEe 3l E2 7FEAE ARE £ A sk
HE i 4 9t
ozl (¥ 7)< DEA 7|k 37} =Hdas vehd Zlolo}, FReisgs dA7H|¢
T4 g, 74 7Rre] agdEn. et I = 47 A(capita)# =F(labor) 2]
SAREZN AREoH, o= fAlF AFolA ARRE] & HIFA Felietn &
T Atk 97 7RE A H AR GE FF QxE 7t vkdshr] s A=l

O

B\

2 e

4
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olgl (2% 7o B 5 gl uie} 2o, | @ At tharka stujzks A ks
St NAHAY A BUexE nHFORA Aite] Hold] Be JFS AT
& Sk Az (1 =7 el 1=

o=

v
@
2
-
ki
r'
jN
S
il
j)
A
(o3
AN
o

ﬂ'%(output}\
~EEOnpU.
4 N = ~ =
ot b} b
Aisih] A a2HH 7|2
A 7H e ThE|
ek s
21 FlEgorys
\ e ] y & aory
BHA| 1 : e e
1 BH 2 T
7 :
- : b |&=01H i
A n-2
7|#%n— A n-1
kAL n

(22 7) DEA 718t MutEFXMEIL 2|42

3
AAFA HAFE 259 EE2E A AFE vlEeE J|AEE F¥ske,
o] W, Z} 7|#e|| &3 A I B Hevhs F8sto] ApluEg £ = 9
ol o= BAA EfgAe] HojXmz, ok 7 Hugkel ztolg AAsE FAVIHE
ARgEE Zlo] ulgZleitt DEA 284 Hae HIEST 7HE 53 =29 Zo|Bg, o
gow o Ik A3 vlus FYshr] dsixe nle] 2] H xlolE A8t
H 25 B4 7PH¢ Kruskall-Wallis #4418 $=8)3lt} Kruskall-Wallis BA41o4 &2
P o9 B2 Ve IR e e R3S ¢ don, Heh Agd A
ztolE wetalr] $JaiAl= Mann-Whiteny A& o]8sto] F 7|13 7ke] At al(paired

comparison) & FPL 5 U}

i
ﬂ"

s |

3) E7t GflAl

DEA 7|9t 33257t 28 AAs Aty s obdl (& 5)ek 22 7 HlolH
£ vgos EMe FYsia. & 30 7189 107] HAE dideR sfar glon, HdH
o] HolE 3l Fletws FAVRY dyvtke Ao, dEeses =Wt



712 e i FHas NETYS
FARKD | ATHeing) | =RRD =5(7)
A 1 4 1,400 30 3
a2 4 1,520 41 4
A 3 3 1,800 30 5
A 4 3 1,800 53 5
A 5 5 1,590 38 1
713 2 A 6 5 1,730 37 3
A 7 4 1,370 30 2
A 8 5 1,800 30 5
71% 3 A 9 4 1,270 23 3
kA 10 3 1,040 16 1

olg] (E 6)L o] HoJHE ulglo 2 DFAS 33 A= Aast Ao}

(B 6) MM DEA =8 Zu}

718 A 284 <9
A 1 1.00 1
e 1 A 2 0.92 3
A 3 0.89 4
A 4 1.00 1
A 5 0.81 5
7% 2 A 6 0.73 7
A 7 0.74 6
A4 8 0.65 9
71& 3 A 9 0.66 8
ZHA 10 0.52 10

Al 19} HAl 47} GBS 12 P Hold ATE ol k. Bl 8 (0.65)
b Bl 3 (0.89)2] A4 ARG AR The ax Fo] BF FAstE 2P,
Tl 8e] Z2H7RHGD] T 39] 2H7IZGAD R 7] Wil Fe] Zfolrl wATHS
ot 4 9ic}, w3 T 3 (0899 T 4 (1.009] AS =B AEE A o ax



7] wjEol] Aol Jolrt WAL FE = 9ot
w28 de] 84 U5 v JBRtE Sask] 98 Kuskal Wallis 2
g s ARt @& 7yl Aol gk

(B 7) 7|HH7IE ¢Jgt Kruskall-Wallis 24 Zz}

71#& 1 71 2 71 3
Ha<$ 8.50 5.00 2.00
fogE 0.018
A=} vl w1y 1B/ 2y 1B/ 3
VI, 2 2

B Ave Sl EAAQ A B8 9 L A3 AEdaTIee) 3
1B A8 ALl AT r ARt A2Y BHS A
83171 918 A A Rk AR Roz NPA AT 4AS et At

o]
1=}

ns)
TR

4
o
off
k!
2

2 BES WA AR Wke] FAlel ATl A8Y 4 Yus WA SHw
B3 AAE £8% 484 /EH A4 B FATte ofg S4S melstn o
AE7le) FBAL WA Al 7L el DEA Z1 5971 ek, aela 7 AAe
o] whe b 248 AFA AL R ARte] RS wfstel FrhsHe AP
Zek W} geke ANSL, 7 A8 oAl Stk DEA 2 AHP 7l B7h ke
e Wh W ASH 1A AA Es WSkl B8Y £ ot AAel Uk 5
3], DEA 7I5ke] /b Woke wasbll ATUIBe] FYaxs 1 % ARDS ol g
HlEsA A WO Bk Aol AL vk 2Esta w3 Ao Bk @ 4 9
of 7l st Wastel A8 & it

TEt FABLS) B ATAE ot splskEE) ol ARl Algte] 2a8E
2 R AT ARk} ele WA FA Qo] FuARE BEH, FF
AN} 3] i) B 88 4 g WhPEos WA, A48% "ast gk
3, B AT AR PIEL B ATAEY 240 A7 Avfolr], AA| 493

i

o

2



AT718e] ool o T8 B a3 AL oplrt wlehd FF & Al gl o
3 ¥ el #E AT9Ee] oZoht AT Aol E o F& wEsto]
Ho}p FAAol AAH]) A7} et tiy 5 7t a7EH.
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