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Evaluating Relative Efficiency of Local Sewage Systems

- Evidence from DEA and Tier Analysis -
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The purpose of this study is to evaluate the relative efficiency of Local
Sewage Systems(LSS) and to provide inefficient group members with
benchmark models for improving their management efficiency. We first used a
DEA model to identify efficient and inefficient groups and then measured
efficiency scores of the 70 LSSs using government data for 2003—2004. As an
effort of post—DEA analysis, we also performed a TIER analysis for suggesting
benchmark cases that could be used as role models to the members of the
inefficient group.

As a result, for instance, we find that the city of Gwacheon and Naju, which
had population less than 250,000, may take the city of Gongju, Yeongam, Jinhae
and Gyeongsan as their benchmark cases. In the group of cities with
250,000—500,000 population, Siheung may refer to Seongnam, Ansan, Gunpo,
and Gumi. The city of Suncheon may follow the pathway of Gongju, Masan,
Jinhae, and Yonginof for improving managerial efficiency. Finally, among the
group of cities with more than 500,000 populations, the city of Cheongju and
the city of Jeonju may take Gunpo and Jinhae as their reference model,
respectively.

Our results may provide a visible road—map for enhancing management
efficiency of the local sewage systems that recently suffered from painful and
continual deficits. The local sewage systems can refer to the results to better
understand the situation they were in and to prepare better strategies for the

future.

[] Keywords: DEA, Relative Efficiency, Tier Analysis, Local Public Enterprise,
Local Sewage Systems
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145 a8t & 7,210.38 424,122.95 122,111.71 113,275.03
S AALAX AT 45.00 1,353.00 585.87 382.47
T 403,477.00 26,513,591.00 | 6,630,937.41 6,930,530.33
(F 4ye 75l weh EAES 7RG ARolrh, olefdh BA] PEL o] F 4] glo]
B} AAHQ) WAl g AFshe 71Fo] Hh ukshd DEA 23o] A4 &
4 1ot 1 Aatel weh H2e] WAR e AlFeie 23o)7] i Z&H
A AHEE FANE 1 EH(AZ, AT 5ol A AS A4 FAPGoR AAste
Aol HrT} o AAAFA ] B Holgdn & F o7 wioln
<H 4 0150 I TAl &
3z E A
—o5a} ujgt ?Fj, T 04%, o, &z, TF, &F Aw UF
BX g A A, s, AR
ARR, B, A%, TE, WFF, 2 A A, AR, 7
25% o)g ~ BORE IR | 2 T T =
508t o] ~ T4, Ad, B, b 89, A AF B,
2. DEA 7|22 &S S8 H|w &44(2003H, 2004)

2ol ot AR A sFreAtd e B8
Trlek 200499 3971 DMU 5 891, 4
Ve AL v A 2971(20039) <} 367

glvher 299 Aoz 24H

|\

gk A3, 200399 31
, ARl A (e
(2004'd) &f AyatreAt
=3

30 = rx
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<3t 5> DEAOI olot @24 H4-(2003H, 2004H)

20033 =(317H) 2004 = (397H)
DMU | &84 EAYUHOISA) DMU | 2849 EAYHOISA)

1 | %49 ]0.35| 31 (1.33) ¢ 10.21 | 13 (0.53) 31 (1.07)

2 |4 | 0.31]30(0.07) 31(0.97) | A% | 0.35| 13 (0.68) 30 (0.10) 31 (0.48)
3 | x| 045 31 (1.37) 01042 | 31 (1.29)

4 | gk 1 0.43 | 30 (0.38) 31 (1.19) | <F | 0.55 | 13 (0.92) 30 (0.36) 31 (0.55)
5 |94 %| 0.25 | 30 (0.20) 31 (0.37) | JF+F| 0.31 | 31 (0.55)

6 | #% | 0.32| 31 (0.32) 27 | 0.30 | 13 (0.11) 30 (0.02) 31 (0.21)
7 | 72 | 0.23 | 31 (0.59) 7= | 0.20 | 31 (0.48)

8 | ¥ | 0.18 | 30 (0.03) 31 (0.20) | =H | 0.16 | 13 (0.23) 30 (0.07)

9 | A& | 0.22 | 30 (0.15) 31 (0.69) | A& | 0.20 | 13 (0.61) 30 (0.13) 31 (0.25)
10 | 24 | 0.57 | 30 (0.47) 31 (0.07) | ®=x | 0.79 | 13 (0.18) 30 (0.36)

11 | 24F 1 0.15 | 30 (0.05) 31 (0.20) | <24t | 0.15 | 13 (0.10) 30 (0.07) 31 (0.11)
12 | o35 | 0.25 | 30 (0.02) 31 (0.12) | «F | 0.23 | 13 (0.18) 30 (0.05)

13 4 | 1.00 32
14 X | 0.74 | 31 (0.43)

15 o<+ | 0.49 | 13 (0.06) 30 (0.14) 31 (0.11)
16 W] 0.17 | 13 (0.08) 31 (0.40)

17| & | 0.22 | 31 (0.71) &4 ] 0.18 | 13 (0.79) 30 (0.17)

18 | $% | 0.14 | 30 (0.02) 31 (0.20) | £& | 0.12 | 13 (0.13) 30 (0.04) 31 (0.08)
19 | A% | 0.20 | 30 (0.15) 31 (1.21) | A5 | 0.23 | 13 (0.25) 30 (0.30) 31 (0.92)
20 5 | 0.29 | 13 (0.21) 30 (0.03)

21 | A% | 0.33 | 30 (0.21) 31 (1.29) | A= | 0.35 | 13 (1.25) 30 (0.42) 31 (0.23)
22 | & | 0.07 | 30 (0.00) 31 (0.05) | €= | 0.07 | 13 (0.00) 30 (0.00) 31 (0.04)
23 | 94+ 1 0.20 | 31 (0.83) o4k 1 0.38 | 13 (0.92) 30 (0.35)

24 | B+% ] 0.22 | 30 (0.03) 31 (0.29) | A& | 0.21 | 13 (0.38) 30 (0.05)

25 | v 1 0.08 | 30 (0.00) 31 (0.14) | W45 | 0.09 | 13 (0.16) 30 (0.03)

26 | =2 |0.34 | 31 (1.05) ¥ | 0.14 | 13 (0.74) 30 (0.12)

27 | 9% ] 0.03 | 31 (0.05) gt | 0.42 | 13 (0.45) 30 (0.08)

28 | &5 | 0.20 | 31 (0.67) < | 0.15 | 13 (0.80) 30 (0.15)

29 | A4+ | 0.42 | 30 (0.21) 31 (0.79) | 2% | 0.45 | 13 (0.98) 30 (0.43)

30 | B4 | 1.00 20 | A4 | 1.00 29
31 | 77l | 1.00 29 | 74 | 1.00 18
32 g% | 0.14 | 13 (0.35) 30 (0.05)

33 | &4 ] 0.59 | 30 (0.51) 31 (0.76) | &4 | 0.52 | 13 (0.93) 30 (0.47) 31 (0.07)




20034 &= (317H) 200411 = (3974)
DMU | &84 EAHEEHOISAD) DMU | 284 +71"'E(7%7<I)

34 | A% 1 0.22 | 30 (0.08) 31 (0.78) | ®AF | 0.21 (0.72) 30 (0.20) 31 (0.14)

35 | @8l | 0.67 | 30 (0.07) 31 (0.34) | &l | 0.67 | 13 (0.41) 30 (0.13)

36 | A8l | 0.70 | 30 (0.17) 31 (0.82) | #al | 0.56 | 13 (0.70) 30 (0.60)

37 mHE | 0.64 | 13 (1.08) 30 (0.58)

38 AF | 0.22 | 13 (0.4D)

39 | A% | 0.37 | 30 (0.24) 31 (1.01) | AF | 0.38 (1.17) 30 (0.44)

ol =4 W82 on delld Aud AAADA strAlgle] A AAREA o
AR Aotz A v ouigle ddteta & ¢ gk a2y shrRARRle] AnkA el vl EE
ol Eeta A4 #re) A5 200393 20049 BF BEAQ JEo® veht v
&4 e A gl Hal glom, e 200499 A% AEA AEvIdE @
SN E WS F8A Aoz Jepdozy g =A HWAnl) o] 2 4 9SS Ho
FAGID =, v EEAA AAGA (DMU) 9 75 EARES vleto] v a&4Q 244
T9< ot s € F e, A7l wE dEAQ AXDA 671E A shed12)
2004320 HlEE A AVEY (F 6)% 2t (F 6)lA $wke] - vaes

DMU7} Zzsteiop & 2F ARG 7heAE Fate] F3 e dd DMUZF o= &
a5 drpg 7ol steAE Hol Fa1 ) dlE S0l e AS Adg SHdA = 1
B, Gulgel YolME 1,723,6941 9, 1938 FatFA e WA= 27,8581, *°1oﬂ

1) DEA 7|ER39 By woa APREYPo| led, &84 A9 HUl#E 1.002 e
DEA 712283 d] APR3e] 3% Ahd &84 FFE Tz Axtele O 548 E
2 A DMU# 93} sk Aoltt. o]Ze DEA 71E2go] a&79 HAtEo £9=
24 = gltte dHS sl o]59 95 Fosli, 242 (parametric) WH 719
sto] 9] 7te] HlmE Vet o, JMEX ETE EAR Y] WIS feske Wl tH(H
o}, 2005: 41). E AFAAME 20039 A$ DEA 7|E2FAM a&/do] 1.0001d
Tu= 3.85, 74k 1.82%91eH, 2004 de] 7§ 8<lo] 4.35, Ful 2.60, A4k 1.18%
VERSTE

12) B e AgE 671 BANALS 7 BT (DEA 71 ERE S B3 FAWA, Tier¥Aw
ANl Aste vmA o A A B AFAAE, TierEHl 438 =
A8 1% BANEOR dSiTh FaeE TierkAe Bagd Jus bead #4148
o <) 84 AOS WA oz ANFoRA ELY Aud BRHoz v
403 Se A BLE AFHAC AL, o) £ el T b e 2
A QPR wet BRAAL, 7 BRAA vEEA A9 248 S At FAA
o= Q7 25% vlwe] ASole A, UF, 258 ololx] 50% vigke] A AEH <

50RF o] F2 HFst AF2 AR At
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AE 67500619 Ml E&8 U iﬂ%——t— FAll ol & sl okeE AlAElaL Sitt. 20044
4 HE22 Q] Zo] DMUS 2003d=2] DMUSR T8¢ Yo 2 v a8 4=E 3%
b ole
<Gt 6> EAHHE Set Hiesd d5(200495)
B Lp3 Ng
TF  [gnu | meu [aesu| SMu | Beu |[aesw| AWA | BEY [ased
A 23 4 19 21 2 25 71 14 57
QG [2,064,719] 341,025 1,723,694 1,974,095 | 156,892 | 1,817,208 |12,227,073| 924,176 |11,302,897
6&5%‘?;% 18,938 | 46,797 | -27.858 | 16,901 | 31,718 | -14,817 | 196,101 | 197331 | -1,230
sERARAAE] 200 200 0 128 127 1 714 720 -6
9 743,449 |1.418,455| -675,006 | 593,943 | 886,187 | -292,244 | 9,025,837 | 9,128,244 | -102,407
&8 HF yx
TF  [gnu | eeu [aesu| SMu | Bew [Eesw| AWA | #EY as4d
A 79 12 67 72 25 47 105 24 81
Q& [5,067,309| 784,461 |4,282,849| 6,402,796 | 2,261,593 | 4,141,203 | 9,963,482 | 2,285,594 | 7,677,833
alfjﬁ% 58,225 | 158,591 | -100,366 | 298,585 | 325,749 | -27,164 | 270,087 | 339,478 | 69,390
sEARAAE] 630 633 -3 1,321 1,321 0 1,199 1,201 -2
4 3,075,145 4,430,933 |-1,355,788(13,169,380| 13,134,180 | 35,200 |23,634,714|23,595,682| 39,032
e ol g DEA 71284 ofF Aos B, 8849 Jdo M Axd FAH
=9 AAl T B Ak bpe] fse] Mg EA o] EntE WX p ] d= e of
dwol Slas & Utk dE 5] WAe A stk T AR Atele) 4
A7F @A AR7beAel AdH R Yas & ¢ Sinh
°]21g DEA 7|2 Ry & Besta v asA e &3 DMUSA 2ot 84
ARl A e B = Assty] Sl olstl e TiereX < dAlstsinh
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2] & 107]]ar 25%F o] el 50t vt ek 3y & 874
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= A WA s of shevke AW EES 8t
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SEPN Tier=44 1 Tier2Ad 2 Tier=2Ad 3 Tier=Ad 4
- DMU 284 DMU | &84 DMU | &84 DMU 284

50%t o] 4 1| &4 0.21 4 0.64 T 1.00

505t o] 2 | B¢ | 0.35 Eke 0.60 ke 0.69 A 1.00
50%t o] 3 | %A 0.42 HA 0.80 il 1.00

509t ol || 4 | ok | 0.55 QFAF 0.94 Al 1.00
25%~50% | 5 | 9AF| 0.31 oFHE | 0.66 oFE | 1.00
259k~50% | 6 | B 0.30 3 0.58 3 0.69 A 0.90
25t mjet || 7 | g 0.20 T2 0.26 T2 0.46 T2 0.68
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25%k~50%r | 9 | A& | 0.20 A& 0.34 A& 0.37 *A1% | 0.55
25%t mgt | 10 | A 0.79 ¥ 1.00
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