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DEA % Malmquist A5 ©]&3 BAA Y T e G718l #et 284 24 9
18 B84 Aol g, lold waTEsels  omM ofg wEew del dw DMUS 9
Gehach o WA A% g BT @A @ el @ AuE mete 4 g,
<E 3> DEA 224 E4MZ1
20123 E&AEY

DMU TE(CCR) PTEBCC) SE >A RTS
=2HD1) 1 1 1 Constant
45(D2) 09178 0.9467 0.969% 0.9696 Increasing
AF(D3) 1 1 1 Constant
o H(D4) 1 1 1 Constant
A14HD5) 0.9580 0.9604 0.9975 1.0085 Decreasing
H<HD6) 1 1 1 Constant
15(D7) 1 1 1 Constant
=4HDB) 0.9309 0.9602 0.969% 0.9695 Increasing
STF3(D9) 1 1 1 Constant
%X] D10) 0.9033 0.9346 0.9665 0.9195 Increasing
¥(D11) 1 1 1 Constant
U=(D12) 0.8899 0.8932 0.9963 0.9962 Increasing
wek(D13) 1 1 1 Constant
3}5(D14) 1 1 1 Constant
(D15) 0.6774 0.9051 0.7434 0.7484 Increasing
45(D16) 1 1 1 Constant
144(D17) 0.7849 0.9461 0.8296 0.8192 Increasing
£4(D18) 0.8045 1 0.8045 0.5648 Increasing

20133 E&AEY
TE PTE

DMU (CCR) (BCO) SE = RIS
=2HD1) 1 1 1 Constant
45(D2) 0.7247 0.7654 0.9468 0.9469 Increasing
AF(D3) 1 1 1 Constant
o H(D4) 1 1 1 Constant
214HD5) 0.8339 0.8492 0.9820 0.9819 Increasing
H<HD6) 1 1 1 Constant
1%(D7) 1 1 1 Constant
= HDB) 0.6379 0.7124 0.89>4 0.8344 Increasing
—rZq (D9) 1 1 1 Constant
AA(D10) 0.9241 0.9622 0.9604 0.8768 Increasing
¥(D11) 1 1 1 Constant
U(D12) 09104 0.919% 0.9899 0.9900 Increasing
wek(D13) 1 1 1 Constant
3}5(D14) 1 1 1 Constant
(D15) 0.9100 1 0.9100 0.7520 Increasing
45(D16) 1 1 1 Constant
1(D17) 1 1 1 Constant
59 (DI1Y) 0.8958 1 0.8958 0.6843 Increasing

*TE: 7| 884, PTE 571884, SE TELa8A4
sxConstant: gtﬂﬁ‘i-’?o—“(CRS) Increasm TFRFAAZ(RS), Decreasing: 2253 (DRS)
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<E 4> DEA 224 24Z1 AHH)
20149 B4

DMU TE(CCR) PTEBCC) SE A RTS

=2HD1) 1 1 1 1 Constant

A5(D2) 0.75%4 0.7835 0.9692 0.9692 Increasing

AFA(D3) 1 1 1 1 Constant

of| X (D4) 1 1 1 1 Constant

A2HD5) 0.8474 0.8535 0.9928 0.9930 Increasing

ZoHD6) 1 1 1 1 Constant

12(D7) 1 1 1 1 Constant

F2HDB) 0.6469 0.7381 0.8764 0.848 Increasing

& 7(D9) 1 1 1 1 Constant

AA(D10) 0.9275 0.9782 0.9481 0.8942 Increasing

5=(D11) 1 1 1 1 Constant

U(D12) 0.8890 0.8920 0.9966 0.9966 Increasing

wek(D13) 1 1 1 1 Constant

}4(D14) 1 1 1 1 Constant

st (D15) 0.9047 1 0.9047 0.8110 Increasing

F(D16) 1 1 1 1 Constant

14(D17) 1 1 1 1 Constant

9 (DI18) 0.8748 0.9590 09122 0.8406 Increasing
+*TE: 7|&€&84, PTE: &57]«284, SE TERE884
sexConstant: gtﬂﬁJ_—’Fo—‘,(CRS) Increasmg TREFIAZ(RS), Decreasing: 7225 (DRS)

201295H 201437141 €] 370 2SS bR o1AR] 55 B3 CCR Z¥oA Yehd njg&

o2 F9 9 AEHTE olgste] E84E ¥ AE AAT 7ol EAE teeR 14
AR GXe ad 2 4 S BA A A% D A ARes Y
AAEEAA(TE), ©F 714 284 PTE), 1t 9k 20133} 2014l= E&A v|#He s U
2o ERAGE 5 BE SWold 584 ol ohith ol 212d 14e] WEEAS Fu
124 7P 2849 97132 107 713 B4 FE0.82906)0A EAsIg ey ol F
o2 Uesten] DD, DS, AADY, RS FhErE Folgol TR FES
ZHDB), 1#H(D7), % A(DY), *+FMD11), ¢ AAZARS)FH A= A9 Ae & 5 9
4DI13), F+(D14), F=D6)7F s} v & ok 2=Er] wEe] 201393 20149 =0 &8
4 7R R ‘JrFJr‘rlr DMUo|| 3l Ao Aoz yepd e FYFESHAA 3d ¢
wR, BRDIS A9 0245 D13, T Elel oid FAsk A0S FAT 5 3l
H(D15)9 7% 201393 201430 BCC 2ol DEA 884 #45 53 2 DMUY 2o
Al Z&A #hol 1o] YEhsk= ole R W ot Tl diste] & 4 Stk ol R
A MEEA Aok A AT F A o AANH R wAE RAT F A 2
o} o] HlEE&A Yele V|EH ag&Add o3t o2 a8&A FE dAdste A g dAY
ol obd WHoz ALY MAgAd o sk A AHA, AHet ohjga &
3 WA Aol7]ol] TS AT, A4S Eol7] fall AR FYARE St
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102 7397 BEAT AB6H A%

= =

DMU PTE(BCC) FEDMU D 22355
=2HD1) 1.0000

5(D2) 0.7835 D7(0.3700), D11(0.1187), D16(0.5113)

AR(D3) 1.0000

o (D4) 1.0000

A142HDb) 0.8535 D7(0.4669), D11(0.2129), D16(0.3201)

A eHD6) 1.0000

135(D7) 1.0000 3
FAHDY) 0.7381 D15(0.2542), D16(0.7458)
S5FHDI) 1.0000 1
AA(D10) 0.9782 D14(05272), D15(0.3473), D16(0.1255)

%F(D11) 1.0000 3
U=(D12) 0.8920 D7(0.3645), D9(0.2091), D11(0.2053), D16(0.2211)

©HD13) 1.0000

35(D14) 1.0000 2
9(D15) 1.0000 3
45(D16) 1.0000 6
1A(D17) 1.0000

Z9(D18) 0.9590 D14(0.2786), D15(0.5073), D16(0.2141)
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O] <X 6> Hagd 7|AE A
MAE =F3 A%E YehiH 971 BCC
e Foto]l HEEAQl VHeR =EH 7
#e F 670 N1Boz FAHDR), A&(D2), A4t
(D5), Y+(D12), 59(D18), AADI) +To=
E&A0 v YEa 7P vEEA 71l
AR dAl FEste 399TY FEREE
2814% WA FYWSA JAANE 26.19%,
DAFTANE LB32%, TT&S 3865%, 95
o] FEOIEES 2619% ZQthd AEEEH
e 1163%, D90l 422.36%5 S7HAA
3 ol 2 a&AQ v|He] 2 5 9
v A 7HeAS Hole FoE Yyt
w2 57 7)ol gk ATFEAE <3E 6>9)
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DEA ¥ Malmquist A5 o] &3 ExYALY W7t

Mx| =221

<X 6> HZEX DMUe| Fe & UEHT Y 4
=
T

meged | 9 _ AHERS
DMU &4 | BT | Ml | A -ARETYE | e (499 fE| feE | 99019
(%) (<) (H4) (%) o8 E(%) | (%) (H4)
45(D2) | 0.783%5 20.12% -21.65% -59.58% -21.65% -21.65% 3.17% 30.38%
A2HD5) | 0.8535 16.39% -14.66% -53.30% -14.66% -14.67% 0.70% 1.37%
=4HDR) | 0.7381 28.14% -26.19% -48.32% -3865% -26.19% 11.63% | 422.36%
AADIO) | 09782 1.26% -2.18% -43.99% -16.66% -2.18% 4.00% 28.34%
U5+(D12) | 08920 16.59% -10.80% -10.80% -10.80% -10.80% 0.34% | 123.94%
F94D18) | 09590 6.21% -4.10% -53.82% -23.39% -23.39% 6.84% 15.94%
3. Malmquist MAtd H3EX| ZO} g g2 AEs ANE F de 7hsAdol Ao
Atk As gt wey HFA o= A
AAfE wgkelE $of 2ol 18719 7@ W= 10740914 1071622 TAaskia
2 WgoR sol Mamquist A A5g w  O1= B8 S gask gles Skl
° 5 Z} DMUR A #4430 va9 <& 7>

& Malmquist X]-’F Hsls yehd
ROZ F 87}14 Qe71e] AA MPIgkel W

3= Falo] AL 17] (2012-2013 )00 2
7] (2013-120143)ell &80 uwa} 7FAFHS o
& ek &84 W3H(EC)E 09965014 1.0015
2 &Aool FAHUAR JEHSE(TO)E
1077814 101612 #4dte] 187) #1%je] 9J&t

g J1% o) HusReE & A &,
=z
Tf:

A AR ABASRG e

HHDO)S 2+

Malmquist 44 BH3LX | 20

1.1

J< Ealst A¥, 7|ewgkgol

: 201213 o A

o] ZF° met 7ENEst o
= At A, A"

W e A=

of3) 71&XET}t

Ak ool

1.08

1.06

1.04

1.02

1 .
0.98
0.96
2011-128(12)) 2012-13¢4(27))

—EC 0.996526 1.001512
=-TC 1.077767 1.016104
——MPI 1.074023 1.01784

<22 1> Malmquist X5 g5}



104 7297 FHEAT ABY A3E

<E 7> Malmquist d&te Betx|s EA4ZED
201213-2013 2013d-2014d DMU™ 7|5}
TEA - g8 % TEA -
pvu | SRS I e | EEED I L e | ERYD TS e
Hshs | WskE (MPD wekg | WskE (MPD Hshs | Wske (MPD
(EC) (TC) (EC) (TC) (EC) (TC)
=AHDD 1 1.0774 1.0774 1 0.9663 0.9663 1 1.0204 1.0204
A+(D2) 0.78%6 1.2726 1.0048 1.0479 0.9631 1.0092 0.909% 1.1071 1.0070
AP(D3) 1 09723 09723 1 0.6681 0.6681 1 0.8060 0.8060
o :(D4) 1 1.0600 1.0600 1 1.5841 1.5841 1 1.2959 1.2959
A 4HD5) 0.8705 1.1769 1.0244 1.0163 09727 0.9385 0.9406 1.0699 1.0063
HD6) 1 1.1078 1.1078 1 1.1308 1.1308 1 1.1192 1.1192
F(D7) 1 0.9522 0.9522 1 1.0645 1.0645 1 1.0068 1.0068
wAHDY) 0.6852 1.2086 0.8282 1.0142 0.9536 0.9671 0.8336 1.0736 0.8950
D) 1 0.9527 0.9527 1 1.2252 1.2252 1 1.0804 1.0804
AA(D10) 1.0230 1.0403 1.0643 1.0036 1.0350 1.0387 1.0133 1.0376 1.0514
¥5+(D1D 1 1.1190 1.1190 1 0.9009 0.9009 1 1.0041 1.0041
U=(D12) 1.0231 1.1559 1.1826 0.9765 0.9644 0.9416 0.999%5 1.0558 1.0553
T¥DI13) 1 0.9651 0.9651 1 0.9339 0.9339 1 09745 09745
3+(D14) 1 1.0686 1.0686 1 1.0857 1.0857 1 1.0771 1.0771
4 (D15) 1.3434 1.0054 1.3506 0.9942 1.0133 1.0074 1.1557 1.0093 1.1664
#+(D16) 1 1.0353 1.0353 1 0.9561 0.9561 1 0.9949 0.9949
144(D17) 1.2740 1.2415 1.5817 1 1.0391 1.0391 1.1287 1.1358 1.2820
9(D18) 1.1134 1.0626 1.1830 0.9766 1.0231 0.9992 1.0427 1.0427 1.0872
Bt 1.0068 1.0819 1.0850 1.0016 1.0294 1.0309 1.0013 1.0506 1.0517
Aok 1.3434 1.2726 1.5817 1.0479 1.5841 1.5841 1.1557 1.2959 1.2959
3 A%k 0.6852 0.9522 0.8282 0.9765 0.6681 0.6681 0.8336 0.8060 0.8060
*PC(MPD): Malmquist 443 =4
ER PHAE A BAS Bdel ol 4 MAN 0l BMZ
DMUZ} A2bids SAAZeAE  Asho]
SAlESl DMUS 2% 4 3w, of B gy aapde 493 A, 4aapas ag
) RS JelE 2 o) ] e ,
o 2AAMNI Q)& WEAIAE A¥E 4 9 & 240 9lo] Z23]7] =& (pooling regression)
™ & AgsE PP D Y aHE
sh= Aol 44 A =7t vt}
DI ) =1 (7) 2= 9t} o]2 welsly] 98 o] Hlz 1A
D'y >1, 1O > 1 @ E9wH(fixed effect mode)? T
<F4 5> HUHe DMU =& =aA (random effect modeD) 1], & Ag-olA= 1L
BHEYS HEoto] BHS AAlsdith i
dlZ(DA)e] -, 201394 20149 0.5 &A FRPS ALE o] G M. ATuAte] I
7he AlelA 91l 2AE TEATA o] A7) olghd ol EIRHS HElst= Ao] Aurd
WR7Fs el L s AT+ Auk B ATME ATote] AW =
Rom A1 DMUEE 218 & 4 k. WA 9Jekeolze] A7 Be gAto R
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Abstract

A Study on Efficiency of Local Water Supply Service Contracting by Data
Envelopment Analysis and Malmquist Index

Kim, Hee-Kyung - Lee, Chang-Won"

The era of today’s day is that the era of the black gold age is now approaching the era of the
blue gold age. As the importance of water increases, support and policies for the water industry
are presented. The water industry is a public service industry but it faces the problem for
unbalanced supply between users. One of solutions for solving the problem at hand is the
privatization of the public service and it is the most sensitive and focused subject to the issue.

Korea is also coming up for the privatization of the water industry. So, one of the privatization
operations based on the privatization of the current waterworks law is management contract by the
specialized organization and it is in progress to enhance the efficiency of public services. Therefore,
this study aims at finding out the local water supply services efficiency by K-Water using
DEA(Data Envelopment Analysis), and productivity analysis by malmquist index on 18
organizations of the implementation of local water supply management contract using the date from
2012 to 2014.

According to the result of the DEA, 10 of the 18 organizations were the most efficient during 3
years and malmquist index for analysing the productivity was decreasing. That is because of the
leakage ratio and utilization ratio of the raw water and both of them are significant to productivity.
As a result, this study differs from the previous studies by analysing efficiency and productivity
using DEA and malmquist index to the solution for the problem faced by current water industry.

Key Words: Water Supply Service Contracting, DEA, Malmquist Index, Efficiency of Local Water supply
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