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ABSTRACT

Demand for performance analysis is increasing for efficient use of limited budgets such as improving investment

efficiency and strategic budget allocation in accordance with the continuous increase demand of R&D budget for
developing advanced weapon systems in the future battlefields. In accordance with the Act on the Performance
Evaluation and Performance Management of the National R&D Projects established in March 2006, the performance
analysis has been conducted for the systematic management and utilization of the R&D project performance. It was
recognized as a project to achieve self-defense through strengthening the weapons system development capability,
however, efficiency evaluation of Defense R&D projects was not much emphasized. Research on the efficiency
analysis of defense R&D projects has been conducted in recent years, but most studies focused on corporate
efficiency and productivity of defense companies. In this study, we analyzed the three-stage performance of defence
R&D projects based on the logical model using the data envelope analysisS(DEA) model. We also analyzed

performance analysis from various perspectives through R&D type,

technology classification and performance

model. This study is expected to help defense department improve defense R&D projects and make decision.
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N Patent 1.753 3.113 22.00 0.00
Proto 0.455 0.819 4.00 0.00
SysApp 0.812 1.027 7.00 0.00
] _Tl]-
Tech 0.040 0.196 1.00 0.00
Table 8. Results of correlation analysis
T InGov InPer InTime Paper Patent Proto SysApp Tech
InGov 1
k
=l | InPer %07. (5)83) 1
InTime -0.200%* -0.077 1
(0.045) (0.444)
Paver -0.001 0.060 0.576** 1
P (0.992) (0.553) (0.000)
JNEN Patent 0.256** 0.225%* 0.106 0.231* 1
v (0.010) (0.024) (0.292) (0.020)
Proto 0.526%** 0.394** -0.339%%* -0.149 0.088 1
(0.000) (0.000) (0.001) (0.137) (0.382)
SysA 0.274%** 0.245% -0.025 0.006 0.048 0.305%* 1
o YSAPP (0.006) (0.013) (0.804) (0.954) (0.635) (0.002)
.
o
Tech 0.162 0.128 -0.121 -0.093 0.000 0.136 0.186 1
(0.106) (0.201) (0.229) (0.356) (0.999) (0.176) (0.062)
** P<0.01, * P<0.05
7Ho. 200)ﬂ} (9 FREAE e ok AT Al vl doHeR AAE A5 S-S 9

0.225), A] AE0.3

94), 71 A 714 -80.245)
E Hola 9lal, AT

v gt

e =R

0.576)= F+H) FBTA, AAE0.339)T= ()9 4.2 DEAS &85t 284 &

FAAAE YR Y ()9 AEREAE Yehd 421 cHAE 884 24

AT7IR AT R b] F]idHe] vs| A7 101709 AIHEA A HAAE e
FUA o2 AFgar|Tke] e HAVE Bes ov 2 BCC R8-S &gste] v agAds #4438 4

atH, AAEE F7IRke] A NE7|RE o] =, 5

114/ =A%
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= Table 99F 2l 12~2270(11.9~21.8 %) DMU7} &



HlE8x 2l DMU
= 2832l DMU =i
Ha<ss4 ssMd<gd
EFFICIENCY 22(21.8 %) 18(17.8 %) 61(60.4 %) 0.444
EFFECTIVENESS 12(11.9 %) 28(27.7 %) 61(60. 4%) 0.486
APPLICABILITY 12(11.9 %) 23(22.8 %) 66(65.3 %) 0.513
Table 10. Comparison of statistics by efficient DMUs
EFFICIENCY EFFECTIVENESS APPLICABILITY
TE | BEE
28d DMU |H|Z€X DMU| 22X DMU |H|Z8X DMU| €45 DMU |H|28% DMU
InGov 18.450 26.512 21.691 25.169 13.047 26.335
=9 InPer 12.551 21.887 18.130 20.086 11.555 20.972
InTime 42.500 56.177 63.000 51.876 32.000 56.056
Paper 7.909 5418 8.833 5.573 1.500 6.562
=y Patent 3.091 1.380 1.250 1.820 0.667 1.899
Proto 0.367 0.109 0.417 0.461 0.333 0.472
SysApp 0.591 0.873 2.500 0.584 1.583 0.708
37
Tech 0.000 0.051 0.250 0.011 0.167 0.022
X o2 YEltorn oo DMUES iz e= H = 279 7IgEe] g ol o EN ofA7}
82 E¥E Hv} EFFICIENCYSA = 2270(21.8 ] AREAQL 7ol AHL wEg Aot Table
%) DMU7} &% 22 el o™, EFFECTIVENESS, 102 7 dAE 832 DMUES] A9 durzoez
APPLICABILITYl A= 127](11.9 %) DMU7} &&% TS AL i e wrthe 54E HoF
o=z e EFFICIENCY, EFFECTIVENESS, A==
APPLICABILITYl A B5% &2 DMU= ¢ 3+ 7 Table 112 YAE J&A =21 EFFICIENCY,
uk 25 Ao 2 YERTh EFFECTIVENESS, APPLICABILITY?Z}F] J#dAAE
olglgt EAATE FHATNE Ao 1F3 5 B2817] 98 B K4 (non-parametric) 711 23] ojnt
el 71918kl t=e] DMUE©] Rla&# o= vehd 33 A15~(Spearman  correlation coefficient) S =7¢+ A
Ao B F 9lrh AT AQ]E AFH oK) &5 veRd Ao|t}h EFFICIENCY S} EFFECTIVENESS
ez s et A9E =i, 53 59 = frogh 5o ARHAE YERAL ok By
e AT FHE I Alge] 2 $*(input)Z &3 EFFICIENCY$} APPLICABILITY
Atk i Zlso] 3E 2SS FUIAA Ao e = AEEATE s AoE vERd vl 4kE Jid
£ § glong =i 53 59 AEE Jy=E 2 o] A¥AS(outcome)E T3 EFFECTIVENESSS}
ot 7 v iR sk AATIEIATE v & APPLICABILITY= Wi 73 ()9l JdaAE v
Agkeh, =gk FHAGNE AMYS g8 grgk S Bl Qo) o]} B2 AAHEA Aie 3vA 2
& 7EES VIgEorR old3lal gloy WxIYgE & &89 okt oA Hrbt 28Es <l
Hohe= g FIAA S 18 Fdel gefsta gl g 4 A

S TALYE 7|4 8k8] 2] A2 Al15(20199 2¥9) /115
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Table 11. Spearman correlation analysis results by stages

T2 EFFICIENCY EFFECTIVENESS APPLICABILITY
EFFICIENCY 1
-0.273%*
EFFECTIVENESS 0.006) 1
0.024 0.713%*
AVAILABILITY (0813) (0.000) 1
** P<0.01
ol el A#TA BHAARE T B u, FYH 9 Pelo] 58S Holu Qv
SF(nput)E &3 EFFICIENCY =S4 Hos
APPLICABILITY &&4 AT o s Holm 423 80} 7|&20kE 584 EY
3 Table 13- 8tf 7|&iopd Eifol w2 &84 ¥4

2 7|8 IHEol 84 B4 AolA S
S EFFICIENCY A9 Ag7ieles Hea A7
Mol HF HxA 33 HEE
AAAR s 543

we] YatHrh Bage wolwch

an)

Aerle

4.2.2 ALY HefH 2 8M 24
Table 12:= 770 Fejol w2 &84 4 27
LR A o]t} EFFICIENCY, APPLICABILITY ol A
Z23 ED7F E84¢] DMU H]&o] Atyo=m
=S Ao UEhgth EFFICIENCYOl M Tz
ED(31.3 %)7F &&%< DMU H]&o] 74 =4 el
o, 272 BR(26.7 %), SR(16.7 %) o= LEL
%th APPLICABILITYOA = Z 273 EDQ25.0 %)7F
HE2QI DMU H|Eo] 7P 5 vegoen, 220
2 BR(20.0 %), SR(5.6 %) wo2 YERRT 273
£ EFFICIENCY(15.8 %), EFFECTIVENESS(5.3 %),
APPLICABILITY(0 %) =% &&%4<] DMU H|&o] v
Al veh 4 Zras 5 7P vEEEl AT

il

’

3= el Aot} EFFICIENCY, APPLICABILITY
F T6 wob7t 8421 DMU H|Eo] Aid o= =
A0 7 YJETE EFFICIENCYOl A= T5, T6 HoF
(50.0 %)7F E&2< DMU ®]&°] 71 =A YEks:
O, T4Q27.8 %), T8(22.2 %), T3(21.4 %) ¥oF o2
el Tl APPLICABILITY A= T6(37.5 %) ®ok7}
7 Z&E W, T525.0 %), T2(15.4 %), T3(14.3 %)
Bof o7 uYElgt. T7 #oF= EFFICIENCY,
EFFECTIVENESS, APPLICABILITY =% J&&%¢l
DMUZ} & & 7% EASHA] g ASZ YR 8
o Z)eRol T 7 RlES A Eokz YElith

fo to m

4.2.4 M1t 23 24

tAE a8d Azt dAdd BAS E
EFFICIENCY$} APPLICABILITYS| &84
2 e HolmE 7]E9| EFFICIENCY w419 4+
Hrkel= 28] A AHdAM AHE et
A3 AZAR] WERS EE2Y 4 e 22k vEE

<
AR fd RS = AR

Table 12. Analysis results by R&D type

EFFICIENCY

EFFECTIVENESS

APPLICABILITY

AT L e
585 DMU |H|E82X DMU| £82X DMU |B|E8X DMU| &8% DMU |H|EEX DMU

BR 8(26.7 %) 22(733 %) 2(6.7 %) 28(933 %) 6(20.0 %) 24(30.0 %)

SR 6(16.7 %) 30(83.3 %) 5(13.9 %) 31(86.1 %) 2(5.6 %) 34(94.4 %)

AR 3(15.8 %) 16(84.2 %) 1(5.3 %) 18(94.7 %) 0(0.0 %) 19(100.0 %)

ED 5313 %) 11(68.7 %) 4(25.0 %) 12(75.0 %) 425.0 %) 12(75.0 %)
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Table 13. Analysis results by 8—technology sector

st EFFICIENCY EFFECTIVENESS APPLICABILITY
585 DMU |H|E8X DMU| 525 DMU |B|E8X DMU| 525 DMU |H|ESX DMU
Tl 2(8.7 %) 21913 %) 521.7 %) 18(78.3 %) 1(4.3 %) 22(95.7 %)
T2 1(7.7 %) 12(92.3 %) 430.8 %) 9(69.2 %) 2(15.4 %) 11(84.6 %)
T3 3214 %) 11(78.6 %) 1(7.1 %) 13(92.9 %) 2(143 %) 12(85.7 %)
T4 5(27.8 %) 13(72.2 %) 1(5.6 %) 17(94.4 %) 1(5.6 %) 17(94.4 %)
TS 2(50.0 %) 2(50.0 %) 0 4(100.0 %) 1(25.0 %) 3(75.0 %)
T6 4(50.0 %) 4(50.0 %) 0 8(100.0 %) 3375 %) 5(62.5 %)
T7 0 3(100.0 %) 0 3(100.0 %) 0 3(100.0 %)
T8 4222 %) 14(77.8 %) 1(5.6 %) 17(94.4 %) 2(11.1 %) 16(88.9 %)

2 e 47 ByS Fok 2AS Atk 4 gro] H a3, Realiste 77| AA] &84o] S35 3
232 DEAE &3 S5%4¥ EFFICIENCY<}t do=z B 71301] ek AAF 7158 FH)
APPLICABILITY®] &84 HFE F FOo8 3= D =R AT o 7Eks g5 4 3l
2x2 HlEZ A R FAEAT. 284 daee w1 = "Up-Grade; o] LR 3}t}. Scientist= 58 I}
ool mhe} Fig. 37 2ol 47019 A3} -3 (Specialist, o)A 4oE uigo® JEE VeSS FUIAAC
Realist, Weaker, Scientist) .2 UEPH 4= glom Zhz} AGst ¢ JQEF T& AGNE A AAS E)
o A FEol mE FHATMNL A ol & NEAFS A3t 5= U= Up-Grade; #=fe] Hast
o] A|AlsFATH ", Weaker= ZWHgo=m ZAelo] n|Fgt JHo=
Hla& A0 24137 7ol dasi, 71718 &7
A/ E g 718 A we] @ 2] AEHE SE &8
i Al do= o]FE 4 U Catch-Upy o] &
[t}
Realist Specialist
TFront-Runner;
H
-
5
(va]
= Reallst Speclallst
£ [1971/18.8%) (167H/15.8% )
>
Scientist E
FCatch-Up; "Up-Grade; =
E
T
L
L EFFICIENCY H Weaker Sclentlst
Fig. 3. Performance model [427H/81.6%) [2471/23.8%)
Specialist= A &A1 A T2} g E F3F He- LL
AAA AANE T P, e AAY 2 FFFICENCY "
DL Y FGEEE G F 3= Front-Runnery; Fig. 4. Mapping results on performance model
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Fig. 45 3374 At 284 101712 Ao
A g AAE WEs 2AE velhd Aotk A
A F 15.8 %ol 3133F= 1670 3417} EFFICIENCY,
APPLICABILITY 25 953k A3} 321 Specialistl]
&ole Zlom YeHth =i, 59 Ade “EHX*O
2 AzxpARE A8 o] AAA] A7t -
#3821 Realistol] = 197](18.8 %) A7} &8h= A Oi
el =i, 53 Adde Sgshd Aest 59
AAA e A7) A %3 2470(23.8 %) FHA7} Scientist
FoF FHRENCH, AA HA| F 41.6 % NEH
t}=o] A7} EFFICIENCY, APPLICABILITY X
A7t AZ3E Weaker o2 BHE AT
DEA &84 HFE o83y 2x2 vEg A~
A BYS 5L 4 S TEeke
E AFME FgE o] & oo,

o
Mo &

N oo g i rr o
WY, ol

ot

Table 14+= A3} F-38o & DMUQ] HES B3
T FEE Qs Wagh dyjelty, =) SR
©] Specialist(22.2 %), Realist(30.6 %) +&dIA 7H¢ -
o S HYlon, TR ARS Scientist(52.6 %)
FHol = 73 dAE RS2 Specialist, Realist
FraolMe 7HE w2 s B3t

ARder AurRd, 7P 93 A #¥
Specialistol A= Z213 SR(222 %)°] 7§52
R RUR= ioﬂocq 2 AR(5.3 %)_0_ 7 e
ABE 7o) /\13_5} Zo] AAaAe Ay} 53k
Realistel] %= 22713 SR(30.6 %)°] 7Fg -3¢ 4
g Belon, 2 ARS & 3§ 79 DMUR
A8 F= AeR Yeyt =2, 59 o 3
ah7)4 2 A37F 993 Scientisto] = TR AR
(52.6 %)°] 7HE -3t AakE Bt

Mo rot rE

Table 14. Performance by type of R&D according to performance type

of L7} uk Specialist Realist Weaker Scientist
S DMU =2l DMU =2 DMU =9 DMU =9l
BR 6(20.0 %) 2 4(13.3 %) 3 15(50.0 %) 1 5(16.7 %) 3
SR 8(22.2 %) 1 11(30.6 %) 1 12(33.3 %) 4 5(13.9 %) 4
AR 1(5.3 %) 4 0 4 8(42.1 %) 3 10(52.6 %) 1
ED 1(6.3 %) 3 4(25.0 %) 2 7(43.8 %) 2 4(25.0 %) 2
SHA 16(15.8 %) 19(18.8 %) 42(41.6 %) 24(23.8 %)
Table 15. Performance by 8-technology sector according to performance type
J|& ok Specialist Realist Weaker Scientist
DMU T2 DMU T2 DMU =2 DMU T2
T1 6(26.1 %) 2 3(13.0 %) 3 9(39.1 %) 6 5(21.7 %) 6
T2 0 8 0 6 2(66.7 %) 1 1(33.3 %) 2
T3 1(7.7 %) 6 6(46.2 %) 1 6(46.2 %) 4 0 8
T4 2(15.4 %) 4 7(38.9 %) 2 6(33.3 %) 7 3(16.7 %) 7
T5 1(25.0 %) 3 0 6 2(50.0 %) 2 1(25.0 %) 4
T6 2(14.3 %) 5 0 6 6(42.9 %) 5 6(42.9 %) 1
T7 1(5.6 %) 7 2(11.1 %) 5 9(50.0 %) 2 6(33.3 %) 2
T8 3(37.5 %) 1 1(12.5 %) 4 2(25.0 %) 8 2(25.0 %) 4
118 / = 37| =83 A] 21229 Al15(2019\ 2€)



Table 15% A% fr¥el @& DMUQ| H[&S 3
8t 7lsEopd A¥E vk AvE vEeRd Zlojth
T8, T3 #oF7} Specialist, Realist 3o~ 71 -3t
AIE welom, At 7P mES Eoks T2 &
o2 ekt ARz os AW B, Specialist 3
o] 7%, T8(37.5 %), TI(26.1 %) o7 53 A}
2 yeigton], T2 ol d9 & DMUZE &4
37 @= Ao=w UrE]-‘/LE]— Realist Fr3olA= T3 &
°k462 %)’} 7V 73 A3tE B SIY Weaker
o] 79, T2(66.7 %), T5, T7(50.0 %), T3(46.2 %)
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N
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Table 16. Results of Correlation analysis

in tobit variables

o = e — = $o0i7 | olzhgol
= AT|= MomeZ= = oA LA 7 S| = E
A Q 7] 1
ek
R 000 !
. 0.188 0.412%
9laH
=93 (0.060) (0.000) 1
ol 0.384%% 0.492% 0.308**
FEAT I (0.000) (0.000) (0.002) 1
. -0.057 0.096 0.181 0.221%
S 4=0] =150
FEATEA (0.570) (0.338) (0.070) (0.026) 1
dl ol 1 0.456** 0.664%* 0.375%* 0.611% 0.245* |
R (0.000) (0.000) (0.000) (0.000) (0.014)

Table 17. Results of tobit regression analysis

e EFFICIENCY APPLICABILITY
- e 3k B e 7zt

CREE S (8:(3)3) 1.008 (6963},)2) 2.028

e sTE 0156 11323 0425 0.794

=9]% 2 (8:(7’%3) 0373 (‘83556) 0517

oerel T34 (8:2(8’8) 0.139 (d%gggf*) 2.645

F401 77 2k} A (8:%?) 0.265 (8'3()32) -1.028

7o 484 ('8 '901162) 0.916 (00634212*) 2,903
Log-likelihood 3113 9.11

** P<0.01, * P<0.05

B AT A T
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