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Case Study on the Jeollabuk-do Local Water Supply Efficiency by
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Abstract Korea’s water supply efficiency is low, due to weak industrial structure, such as small scale,
regional disparities in the management and services, unreasonable problem in a use and management of
interregional water resources. This study investigated changes in the productivity of Jeollabuk-do local water
supply service by using analysis of efficiency by data envelopment analysis and Malmquist Index Analysis. As
a result, 6 office is showed that the value of scale efficiency is 1 and productivity index per gun in mainly
seemed below average. Therefore these offices should strive to increase their productivity. This study is
differentiated from earlier studies in the aspect of measuring change of productivity by not only DEA but also
Malmquist productivity analysis. Therefore it will contribute to increase productivity of water supply in
Jeollabuk-do.
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Definition

Water system for supplying raw

or treated water with pipelines

(Table 1) Type of Water Supply System
Type

Water supply system
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Case Study on the Jeollabuk—do Local Water Supply Efficiency by using DEA and Malmquist Index

and other facilities
Bulk water system for supplying
raw or treated water on two local

Multi-regional
water supply

Publ system governments and more
ic Drinking  water system for
wate Local water supplying raw or treated water on
r supply system  the customers managed by local
supp governments
ly Drinking  water  system for
syst . supplying treated water on the
em Small water  ystomers ranging from 100 to
supply system 9500 with the amount of 20 to 500
m3

Drinking  water  system for
supplying raw or treated water on
the customers operated by private
facility owners of 100 to 5,00

Priv  Private water
ate supply system
wate for domestic

population ~ who  reside in
r use . .
dormitory, company  housing,
supp .
) sanatorium, etc
Snyt Private water  Industrial water system for

supply system  supplying raw or treated water

em . . .
for industrial ~ operated by private factory
use owners
Industrial water system for

Industrial water supply

supplying raw or treated water
system DPIYING

for industrial uses
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(Table 2) Major Statistics of Local Waterworks
of Jeollabuk—do

Amo
unt
of
Rate wate Acc  Rate .
r Avera Unit
of su ount  of o cost of Asse
. wat b ed  wat &e ssm
Regi ly unit produc
on r per wat r cost tion ent
usa er leak ratio
pers (won/  (won/ o
ge rate  age ) ) (%)
(%) %) (%)
per
day
(Lpc
d)

JB 972 387 660 229 9024 10686 844

22 HMojEe XHE FEH

0124 129 = dA Sl A 16270 AT E
AIANE - FAA 7, SEAAA] 1, SEEAAE 1, A 73,
T 80) B 1K FGLFEARAAE AT 981%1]
oF 60,9069l Al rEE a9tk AEFdLS
5 AQe 190 199 w532 332LE 201198 &%
BL/Ql - 9) HAasgiTh Al - B HFES AEE5EA,
FARGAAIe AFET99% o] o R =2 vhe-u, et
Bro HFELS 972%(FHATE, TR
FEIHE A9 A= 91.9%) FHE=(90.1%)
a8 3 FHEE(96.7%) Brihs =2 o2 YEth
W ASE 758 AFEEAAA1022%),

R A
3wmo

A4 o

g A=
FSAHE(6.2%), BEEE(%H7%) ¢o2 =4 vEhd
7he-d], AeHEEs B7%E ATE60.6%), 131394

(59.9%), 3¢ 21(50.1%) 5ol MM A vhebt
o} ey deteee] #E GISTE &S 426%% Aot
B 67.0%0 A % wAA ekttt Lot A -

= A% Hito] 6491(/m?)
AQ/m*)= A M 71w,

T 2o ¥

ato] At 902.

1] 7

JJ 99 372 678 216 10064 912 1272
GS 943 441 641 272 10400 6671 1559
IS 989 414 645 163 7680 8014 958

JE 979 300 806 140 824 10610 8Ll
NW 943 333 719 150 8%1 15260 587
GJ 871 25 746 134 7628 20004 38
W] 918 373 575 32 808 1890 481
TA 980 40 515 115 480 2700 172
M 91 60 485 22 72 2810 155
1S 87 421 491 27 6109 43140 156
1S I%O' 452 563 364 61 29640 230
SC 01 267 71 97 5820 15097 385
Ge 1%0' A5 523 161 601 1382 464
BA 99 412 703 125 853 16632 496

source: 2012 Water works statistics, Ministry of Environment
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(Table 3) Selected input and Output variables
(2012—-year data)

Input variables Output variables

Accoun Sales

DM
U ‘Worker Cost ted profit Usage
(thousan rate
(person) d won) water (thousand %)
rate(%) won) °
JJ 116 51931301 0.702 63037000 0.834

GS 68 40759768 0.834 44006000 0.929

IS 60 27247461 0.691 26218000 0.878
JE 27 13958327 0.806 9359000 1.114
NW 35 7174833 0.718 5969000 1.034
GJ 30 10628776 0.746 5765000 1.26
WJ 17 2853340 0.995 3327000 0.443
GC 27 7989182 0.52 3612000 1.169
BA 34 9205273 0.703 5488000 0.997
MJ 30 8697167 0.485 828770 0.931
IS 19 13622961 0.563 1349956 0.766

714l B edt. ol
dable) fege 2 BA7E 57 T

(Table 4) Correlation Coefficient Between
Input and Output Variables

Wor Accounte Sales Usage
Cost d water .
ker profit rate
rate
Worker 0.944 0.052 0974 0.012
Cost - 0.087 0976+ -0.015
Account
od - 0.193 -0.387
water
rate
Sales _
profit 0.059
Usage
rate
* p<0.05
32 DEA o BIFIAS 24
DEAE 7} Q1 o AA g 9] (decision making
unit: DMU) | J§ *3 £ 7IFo R sto] o A

o] oAl 58735 Wrskes WhHeltHR). ol
gt DEA 7192 Farrel[10]o] &J3le] A& A|etel o]%,
Charnes, Cooper, Rhodes[11]°] ¢]3}e] CCR E&o],
Banker, Charnes, Cooper[12]°] 2]8te] BCC 2&eo] A

574 1 Journal of Digital Convergence 2014 Dec; 12(12): 571-580



Case Study on the Jeollabuk—do Local Water Supply Efficiency by using DEA and Malmquist Index

AZIHelM = o 7] FdRTE

ol g3kl Thbak 4 %% WAk WIS DMUR L
natd B ATolde] DMUS BAbAoz 443
IWAS] AR APFFE el olch

< Lee®}t Oh[131E EEHE EE‘r

HES = A
A7FE 7 el A &%ﬂ FES AN A FYS Hy)
g 29 5 Qe H|go] EEHE 584 24 Yo
213} 2w o) n S AELAE me e
=2 ojulaln, ji= BAOA 42949 DMUS Yeh)
- _ *

= HAxolt}, BAE 9V = walgiarel kWA DMU
o] EYQAES Fol: HEE, HE £9Qkd U3
A OF a2 29lo] B J

subject to

ekk

m

Zx] N+s, (m=

m
j=1

172737"'7M)

(’I’L: 172737'”7N) (3.1

S:Lr =0 (n 17273a "aN)

dEo PP AR Fel oA BuEe
e BEA S A APIFELVRS)E B
S AP RES QA Hid, 91715 BOCRE S
4 29} o

RE . k
0" =miny \0

subject to

J
> 2 xl N

i=1

(m: 172a3a“'7M)
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j=1

N=0 (j=1,2,3,,J)

H as
A EEE 884 #HoE ol ’%] 39] SE(scale
efficiency) =

gt

S0 % CCREEY BCCRE O ZYE 3t
3 o]lE vy o R R g8 9 FEFYS
A <Table 5>} ZtH6].

(Table 5) Relation Between CCR, BCC Model
and Return to Scale

"
CCR TE 0 cen
-
BCC PTE 0 e
J .
Scale index E NI
j=1
o
SE 9*003
OBCU
Inefficiency PT PTE<PT
cause scale PTE>PT
J
DRS a1
j=1
J
Return to scale CRS 2/\*7
j=1
J
IRS E <1
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(Table 6) Relative Efficiency of Local Waterworks

in the Jeollabuk—do

PCA2

o
fru
i
o,
=
[t
=)
=
wQ

z
M
£

Number
DMU CRS VRS SE t?egglle ref:rfenc
es
JJ 1 1 1 CRS 2
GS 1 1 1 CRS 1
IS 08615 09123 09443 IRS 0
JE 1 1 1 CRS 0
NW 1 1 1 CRS 1
GJ 0.9912 1 0.9912 DRS 0
WJ 1 1 1 CRS 1
GC 1 1 1 CRS 2
BA 08510  0.8864  0.9620 IRS 0
M] 0.8539 1 0.8539 IRS 0
IS 0.9312 1 0.9312 IRS 1
mean 09535 09817 09711
B ABRE L) AP A1) 9] R AL
042 B83e] FYPRANAE A48 wHl, g
1 ol V1EOR el HRo] FET T ALFHE
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[Fig. 1] DMU's Cluster Based on PCA
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(Table 7) R Script for the Malmquist Analysis AR7Y
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