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e 80817kmE A FEFO] 355%F AHA|ekal vk =F H]
= U2 633%, 12a Mg 63.0%, FT
o] molth, Wb Y% 196%, debdE 21.7%

jus

53.3%, At 46.8% S 6,
TARE 268% 5 HEAIZF obd Ao wmF i H]Eo] ¢ Stk o]&
HEAE SHoZ Fu7t 94 Bagd olf2 dAfoA w53 v&
ol ¥ #i, A AS FE Hyol =& ¥E =93 H&o] A
o vre Ao wotdn aYdE =F37F FAVF He A de
Al 9le] ABAAGA = A7lel =FHE BEE AFH oY A&
o] A or F=st7] wiitolth(uelS, 2017)

e 4% 104 11~209d oyl | 213 01%
(km) (km) (km) (km)
= A 227943 | 73617 | 32.3% | 73510 | 32.2% | 80,817 | 35.5%
g5 13,390 | 1574 | 11.8% | 3375 |252% | 8440 | 63.0%
FAbg A 8506 | 2284 | 268% | 2,241 |263% | 3981 | 46.8%
o} -3 Al 7928 | 1,408 | 17.8% | 1501 |189% | 5019 | 63.3%
Q- FA A 7256 | 2406 | 332% | 2,027 |27.9% | 2823 |389%
FFFIA 4,046 826 | 20.4% | 1,062 |26.3% | 2,158 | 53.3%
o} 2 3 Al 4023 | 1,014 | 252% | 1,210 {30.1% | 1,799 | 44.7%
EAFF A 3594 | 1,042 [ 29.0% | 1,258 |35.0% | 1,294 | 36.0%
A5 2] A] 1,258 806 | 64.0% 338 | 26.9% 114 | 9.1%
A% 39,063 | 12,330 | 31.6% | 13,783 |35.3% | 12,949 | 33.1%
AR 13811 | 5383 [39.0% | 359 |260% | 4,833 |35.0%
FTHARE 11,079 | 3828 [34.6% | 4284 |387% | 2967 | 26.8%
FHGE 18938 | 8707 | 46.0% | 6521 |34.4% | 3,710 | 19.6%
A e 18,736 | 459 |245% | 6,760 |36.1% | 7,381 | 39.4%
g = 21,463 | 8777 | 40.9% | 8026 |37.4% | 4660 | 21.7%
AREE 28,203 | 10,347 | 36.7% | 8029 | 285% | 9,826 | 34.8%
AddE 20,841 | 7,019 | 33.7% | 7,210 | 34.6% | 6612 | 31.7%
AFERAA L] 5810 | 1,271 [21.9% | 2,290 |39.4% | 2,250 | 38.7%
A5 B E(2022), 2021 FETAL
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AAAGA = o 1393%= W% =& SudAdstES HoF=
AAAGAE E3E o] g Aow Jeiyth AdAas ey Z

" N Bd | BFTHER | H2F | HAW#
& (%) 490 82.28 10.70 25.7 96.2
3 TEAHL) 490 1,410.36 | 953.75 461 6,797
AR W 91(%) 490 0 0 0 0
A=l 2) 490 31.66 29.25 1 173
e (%) 490 12.61 10.02 0 59.9
T A% (km) 490 1,041.96 | 656.56 91 3,758
=9 v E(%) 490 12.18 11.38 0 56.8
G- A () 490 462.53 353.71 33 1,464
BT E=5(%) 490 50.85 40.51 0 100
AT () 490 287.23 314.82 17 1,242
SAHA () 490 40.91 37.06 2 156
A 78 2 = (%) 490 27.13 15.85 4.6 65.2
avAdE(%) 490 70.68 24.80 152 139.3
AW 2 (Hn]) 490 0.57 0.50 0 1
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® 25> Agea wAel hE Agiwe] 7 xEs

" N Bd | BFTHER | H2F | HAW#
& (%) 660 63.81 9.79 34.3 91.7
3 TEAHL) 660 1,874.79 | 855.30 667 8,030
AR W 91(%) 660 2.51 3.86 0 171
A=l 2) 660 31.37 24.64 0 167
e (%) 660 29.04 10.37 0.3 65.3
T A% (km) 660 792.04 581.74 101 3,346
=9 v E(%) 660 16.77 1241 0 56.9
G- A A () 660 738.46 325.80 73 1,821
BT E=E(%) 660 33.17 39.04 0 100
AT () 660 82.22 145.40 8 1,080
SAHA A () 660 34.78 28.13 3 266
A 78 2 = (%) 660 12.60 6.83 4.8 45.2
avAdE(%) 660 51.67 20.50 7.2 1559
AW 2 (Hn]) 660 0.96 0.19 0 1

2017~2019d e A AAES Ak, AAdTFdS AA FaA g 5
of AAAGANZ FARE MuFete] Y E2FAGS ARy, FHUS
o I FFES Hi 66.90%E AFFIAT v =g FRoH HA

)
47.7%M A Aol 82% = AdPdrc g o 2elrh & oz e
vtk B 22Ut 93 151006902 AFFAGR Y Zgkh w35
A 7839 ¥ A 279899 Aol oF 35ulE o] A AgHun
Jeb Wl ze]7h A2 o s ey

TAWNTE ¥R ArEd Agadld ddas Al WelE o

T 1.59%°] =33 aL, Al aclel siFels AlAd=E = ek 343670,
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<H 32> dd nAEHRY o]TAEEA AFJAIFAE AR _FrE)
T A AT EF2x tgk
. Al 8 & 7H(xtdid) 2.516 0.904 278"
%; A4t 7] (after) 3.456 0.693 499
A 8 o H-(treat) (omitted) (omitted) (omitted)
AbY WS -0.038 0.096 -0.39
ANAE F 0.013 0.009 1.42
e -0.870 0.019 -46.03""
FEH AA -0.003 0.001 -2.31"
=53 v & 0.023 0.017 1.29
E4 PG HA 0.026 0.048 0.55
H A5 gEs 0.003 0.013 0.23
Ehakiln 0.005 0.005 1.11
TAHA 9 -0.034 0.013 -257"
A2 H = 0.084 0.032 265"
saddsts 0.008 0.010 0.80
AW 2~ 5.011 2.730 1.84
_Cons 71.096 25.807 275
Num of obs = 690
Num of groups = 69
F(22, 599) = 131.05™
F test that all u_i=0 F(68, 599) = 13.86""

'p<0.10, " p<0.05, ""p<0.01

2) BAFA 7139 AA
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<X 33> @324 A AARGA Y AHE F548)

+ % AT | e ik

A3 & 9H(xtdid_2013) -1.102 1.525 -0.72
A3 & #H(xtdid_2014) 0.935 1.310 0.71

A3 & #H(xtdid_2015) 0.942 1.274 0.74

A8 & 9H(xtdid_2016) 1.612 1.397 1.15

o A3 & #H(xtdid_2017) 0.723 1.966 0.37
%; A 8 & 7H(xtdid_2018) 2.007 1734 1.16
A8 & 9 (xtdid_2019) 2.133 1.714 1.24

A3 & #H(xtdid_2020) 3.335 1.779 1.88"

A3 & #H(xtdid_2021) 4675 1.885 2.48™

Al A H 7 (after) 2.319 1.149 2.027

Al 8 o §-(treat) (omitted) (omitted) (omitted)
At w9 0.038 0.165 0.23
AAE 0.013 0.020 0.66
e -0.872 0.054 -16.08"

FEd A% -0.003 0.001 -1.72"

=F HE 0.024 0.024 1.03

=2 PG4T WA 0.027 0.035 0.76
W4 A4 oE S 0.004 0.012 0.35
AT 0.006 0.004 1.65

TAHA A -0.035 0.032 -1.09
AR E = 0.052 0.057 0.91
saddss 0.008 0.012 0.66

AW 4719 1.131 417

_Cons 71.773 19.550 3.67°

Num of obs = 690
Num of groups = 69

'p<0.10, " p<0.05, ""p<0.01
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<E 3> HY DAXARY o FALLA ATRALFY PA_{57E)

T 2 3| A A 5 EFELA tgk
o | AR Gdid) 3.679 1.065 3.45™
%; A% © v (after) -4.003 1.265 -3.16™
T3 2] (treat) (omitted) (omitted) (omitted)
A WSl -0.018 0.084 -0.22
NEE 5 0.005 0.012 0.38
FEE -0.591 0.022 ~26.89"
FEH A% 0.003 0.002 1.69"
=5 uE 0.006 0.022 0.26
=7 AT HA 0.009 0.008 117
bl AF o ER 0.038 0.024 1.63
FEAT ~0.009 0.029 -0.32
F2H4 9 -0.028 0.018 -1.55
AQAH = 0.143 0.067 212"
sa@dste -0.021 0.013 -1.68°
AW -1.719 2.098 -0.82
_Cons 69.883 6.373 1097
Num of obs = 710
Num of groups = 71
F(23, 616) = 55.32"
F test that all u_i=0 F(70, 616) = 1347

'p<0.10, " p<0.05, ""p<0.01

2) BAFA 7139 A



el BAFA 7149 9 oREs B3 Aylolth. 24 ARE Ay
B, dAdistaby] Ald ol el 2013~2016A7kA 2] S AA S FAHL 0
A ooteel i, BAIHCRE FoustA] e Aoz vEehyth ddsg)
AR Ald o]l 2017~2021d 0= 3 AAS FARS vwA 04 9l

o2 WA Yehgoy 2017~201992 FAHoR {olustA ke
A7b vgheh obRk 202092 10% ool A, 18l a 202192 5%

FoFTad A SAFeRE Fong Aom ysit oly3 A= AY
Al o] Fe Ao Ag-of mpz7tA R AStAIY S Ald F 3d Aol =
T A B AGu FAE BAH R AdEo 49 AHE At o
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Abstract

An empirical study on the
performance of modernizing
local water supply system

projects

Yu Kangmin
Master of Public Enterprise Policy
The Graduate School of Public Administration

Seoul National University

South Korea has made significant progress in the water supply
sector, with rapid investment and development in line with its
economic growth. However, despite achieving quantitative indicators
similar to advanced countries in terms of water supply coverage,
there are still many quality issues to address. Many local
governments face difficulties in replacing aging facilities due to poor
finances and low rates, resulting in deteriorating water supply
conditions and chronic financial deficits. To address these issues, the
government has implemented modernization projects with the goal of
establishing a self-sustaining structure for local water supply

systems.
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This study aims to empirically analyze the effect of the government
policy of modernization project and the difference in operational
efficiency depending on the implementation method. To achieve this,
We constructed an experimental group and a control group based on
panel data from 153 local governments from 2012 to 2021, depending
on whether they had implemented the project and the method of
execution, and compared and analyzed the differences before and after
the project. To conduct more accurate analysis, We used a panel
fixed-effect model with a  difference-in—differences analysis,
controlling for unobserved time-invariant variables, and estimated
causal effects through a statistical method using the parallel trends
assumption test. The dependent variables were set as the water
supply rate and production cost per cubic meter, which can verify the
effect of the modernization project, and the independent variables
were group—dummy variables of project implementation and execution
method, and time-dummy variables before and after the project. We
also set control variables reflecting the characteristics of each local
water supply project (factors related to the project, facility, region,

finance and institutional factors) based on previous studies.

Based on the empirical analysis, it was found that both the
implementation of the modernization project and outsourcing the
project execution to a specialized agency led to a higher improvement
in water supply rate compared to the control group, according to the
simple difference-in—differences analysis. However, the cost per cubic
meter of water increased in both cases. In order to estimate the
effect  more accurately, panel fixed—-effects models with
difference-in-differences analysis were employed, which showed that
both the implementation of the modernization project and outsourcing
the project execution to a specialized agency resulted in a higher

improvement in water supply rate, with statistically significant results
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at a 1% level. Additionally, the parallel trends assumption was met
through statistical testing, allowing for the estimation of a causal
effect.

This study has significant implications for government policies
regarding modernization projects, as it is the first to conduct an
empirical analysis of their effects. The results demonstrate the need
for expanding modernization projects, given their positive impact
when implemented. From this perspective, the government’s pursuit
of a second round of modernization projects is viewed as a desirable
policy direction. In terms of project implementation, there is a need to
increase efficiency, such as by delegating tasks to specialized
institutions. Additionally, since the operational conditions of each local
waterworks differ, it is suggested that the modernization project’'s
target reduction rates for water loss be flexibly set, taking into

account these differences and financial considerations.

Keywords: Local waterworks, modernization project, water flow
rate, production cost reduction, difference-in-difference,
panel fixed-effects model difference-in-difference,

parallel trend assumption verification
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