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) @3 9)(2017 %9, p.18.



H2E 2 MHlA(RZE) AY-FAF X 24

(B 2-3) =AY MHA FM=H(1996~2006, 2007~20151)

e 25
=QX|HE
1996 2001 2006
ZAF(HRD 46,424 49,673 52,403
A A5 B EE(%) 83.6 90.3 93.2
BolEA Y AFEEFE%) 37.4 58.8 68.2
F5AF(HR) 38,820 44,930 48,866
12119 HF#HIpcd) 438 453 483
85528 (Hm3/Y) 21,302 26,644 30,600
A A 22K (HAm3/ D) 25,323 34,750 38,500
HiE 5472 FE(() 45 85 85 oA}
B5-8(%) 71 77 82.3
S Q F(YARZL ] %) 77.1 100 100
7IE =25
=QXE
2004 2015
2 A (H Q) 49,053 49,803
FERTE%) 90.1 96.5
F5AF(HR) 44,187 48,062
1911 93453K(1) 365 332~363
Atz FFE(1998), AL EUAL,, p.22.
BAAR(Q007b), AFFEFAAL,, p.16.
(HE 2-4) SIEEAI MHIA HMZH(1996~20065, 2007~2015H)
~ 71z 25
FEXE 1996 2005
SR FgE T5oA AL (%) 52.6 80
SkeA g skeA v AR AR (km) 55,830 125,709
Q5 B3] ErAAE(KkL/D) - 33,632
Skl g8 Skl @ AASHE(%) 46 100
7|z 25
=QXE
2005 2015
3G BB (5024 (%) 83.5(35.8) 92(75)
e 24E8%) 89 93
AEALTY 4820048 712)(%) - 75
SR A7) NE-8-2(%) 11 70
sk P Ajo]8-8(%) 6.9 18
FEoEAY FHE(%) 0 100

Am: BR(2007a), F7IoHEEEAE(2007-2015)), p.62, pp.187-189.



14 | S27HAY M- EX10] Bigy- 2k B ()

BAY AREE Al BRI BFEL Fol ©] 2L K Uik, T
RAERL 7| 5Hs} So] e gs H}oﬂé} Itk 20304 ©]%o] JUEFLE M4
SP7] SRE ATE AT, LAY A9 Qhsha RS B B, G Bad

Az, AR e SEAR, 7190 the AUFE A% 5 474 Holol ths) A=
2 35T UTHE 2-5 AR). SEAYY A, FHNL A47RsT BT, ouiA

, THEA FEE] 5 37 &ololl tish (& 2-6)3 o] AHZRE
A7slal Q. ol EY HEE olejolk oY A 715} HiS, ouA a&s} 53

(B 2-5) AR MH|A FHEH(20201H/20301)

=0} 2020'4(%) 2030(%)
£ 37 AEIA A(15H HE) 0 0
i B N B s % i
(PSR ForA Y F4EFE 90 90
= 38 1= F5E 25 50
FFA S SEAHIA HFE - 90.2
NSEIES
Ik Ayl A ARA ST 70 80
TS/ EFAA v | av v 50 70
TFENE FRAR] ASERE 60 90
AAE Q= [FEASHE 99 99
FEA ARG 99 99
AEAE 4% Fund ©|8 243t & 50 70
st 4 gy AnE A |59 50/4 50/4
soe gae |0 SFEEH/ED e 30/0.5 50/3
A GHG A Sxgde 50 100

F*E TF AEA A5 = ALES 9%/ SF3FAAE 59
A7 FAE(2013), 'FEFA7EAL £EE 93 A+, pp.171-211.
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H 2-6) oA AMH|A HAM=H(2020/2030H)

20t 2020(%) 2030(%)

bdstaL SHTA Y& 75 85
A&7k o .
S £A99 AL Hol 8-S 10 25

Skre A YR HEHE 15 25
01]]’11] 1]’%] ol7}b 0]_—'”;1_ 0]]1—‘]?(] /\/\H]Ek 25
284 gg | e 19 et 33

A EE 36 50
A BAEARGTEAY sEE 50 100
° o 7h) TAFY Sk QR S 50 90
N £A9Y B &3 A28 10 30

W) 53 - EAAY - g8 399
AT TE Aot FAAZNA AP 8E B 4= Utk WA ASEARIY]
735200749 SR TS ESAA Y0 = tFH R 2007~2015E 52t
A A Aol tiel] oF 142 6,403 o] A8d H o= AYE Ik 2-7 FX).10
A SEARL O] B9, SR TR AI=(2007-2015) 0014 ATt LS
3 24, T UM E SREA Bx, 9E B ) A3 sk 7eE sk
SA S A2 SOl tish 27% 4,2379] €o] £8F AR FPHUKHE 2-8 F).11

2,

9) B33 (2017 %9b, p.20.
10) 2007~20159 7|7o) 97k oj3iuts A Qlot, digkdoz A4t Ax.
11) 283 92017 29D, p.20.



16 | 7Y A EX10| Bigd- 5k B ()

(H 2-7) YT AATHEA2(2007~2015H)

== )
A A 7.403
AP FEC R 23,047
e e 2AY 47,938
2o 0 FIRSE ERR ke kel 19.841
FAFTE FEAA 2 12,993
NS 9% AedE 244 34,281
A 146,403

71797 drgeiA] E—“%Ol qlou, tiFa o2 tioto] ALK AR 85 AlgHlE 2005~2014
7%, L3EET AL 2006~2015 71&
A& 4E(2007b), pp.170- 173.

(B 2-8) oi=EAIAXHEA E(2007~2015H)

=5 ArdH| (2 2)
R EY st 3ol 81,299
E e 98,293
A=A 2 Al A AX] 893
A2 Fl A
23 A T HAF _}‘T‘E}\]E ‘ 11,519
PO A steAZAId AR 15,224
FOl& nEISkeE 24,227
Qe T 2,110
EaAYAL g2 2,663
Sz 9 AEREY 98 2953
g &9 7s A5t CSOs/SSOs & 5,963
FRES A4 skEArY 1,363
sirwmel 7 SirETRE A Z9 1,010
sAUnD 48 SrEAee 2024
SkA 17,094
A 274,237

A $4¥(2007a), p.174.

ol

H, 20139 e379] 'FAAVEAY +HS

203097149 RAAEE A5 240

)

e AT AR w2
g5t QA o] Ak ARG o

r“
J

tlo
o
e
ogl_g
X



H2E 2 MHIA(RZE) A& AE 24 117

EApslolol B & 4 ek, AREAI] A9 2014~203087H)

279 0% ekt

Z 37% 8,6019 o]

7P B2 Aol 285 A2 g AlAtdelles A

9} 69%E AAIBIUTHE 2-9 HF). sEARIS 3¢ 2013~203097H4] & 69% 4,555

o] o] 294 Aoz FAHEJTHE 2-10

4 17T e o8 S P AT, SATS A 2 B

ol Aol gol FUH

2ol A=E ATIH ol HE AT B

(B 2-9) d+ETAY ME4+2(~20304)

ftfo

be). 55 R ARA, A ARRA)

A =3

.

% Sk,

o A 2014~2020%1 2021~2030
- (A (A42) (242)

A 378,601 243,930 134,670
ARAEAA 22,053 22,053 -
& A 261,292 181,491 79,801
AT A 57,621 9,660 47,961

FEAA 2P 7,583 7,583 -
AEATAAE A-ZHAA 18,181 15,252 2,928
BeAEAd 1ESIAY 11,868 7,888 3,980

F AR E Ao ARAo] vlaE
oY Aa 2325 U8
AR BARQ013), [FEAANEAY $HS Gt AT, p5I5.

o 2-10) IEAIY X2 Q(~20304)

o meb SEAUIEAY S99 970 AURE

o A 2013~2020% 2021~2030

= (42 ) )
A 694,555 277,739 416,816
ZARS BAE 95 25 HiA 405,778 144,215 261,563
A4 o] R ol Azt 10,862 4,827 6,035
SskeA oA 2 BUEHE 35,328 14,575 20,753
st Fost 28,048 16,260 11,788
A oA 5 27,365 11,769 15,595
E &34 & 160,411 66,530 93,881
st oy 2| At 26,763 19,563 7,201

A& &45(2012), 12050 sk AAHIE vibS 9% A4, p.361.



18 | Sd7[HAd M- EXt0] Bigy- 5k B ()

h AHe
F59 THoREEEGES 20159 7S 102%2F 101%2, =R o|PES 275
DA A0 Uehgr). SIS SeHS AR EES A FAAEE B o]

BEL 23} DAL,

(B 2-11) MSI-EA! HUSH OjdE

AL 2004 2015 2015 0|A=E

FQXH C1E) =H (i) (%)
TrESE%) 90.1 96.5 98.8 102.4
FERAIFHEHLD) 44,187 48,062 52,045 108.3
111Y===HD) 365 332~363 335 100.0

sz 2005 2015 2015 0lyE

FQXH C1E) =H (i) (%)
TG R EE% .
(l-‘—ﬂil"ﬂ) S o 09 929 1010
FA-E GHE%) 89 93 - -
A]—!_\.xl_,_q_@ 71-/\ 9 (/)
(20049 71%) i 7 i i
SHEA A7) HEEE%) 11 70 57.0 81.4
SHEA PG Aol8E(%) 6.9 18 14.7 81.7
st EAS FUE%) 0 100 -

F o|FE = AH@A) + FE x 10022 1
A= 335(2007a), p.62
342(2007b), p.16.
3AE(2016e), 2015 ALESEAL, p.3.
342(2016f), 12015 k=54, pp.3-15.

SHH Sl AIRYAS] e AR FAEHS Hws] HH, FAE] GA| A1E dfH] AA|
SAZE OF 1.28) 27 FAHASE & 5 Ak FAHY 2P 9 H9E A
oje] A4 E27} A2] GASIA ool ke, 2] EAR= Ag dqis] 34 S7leted
E2E 202 YeHtHAE 1.84, sk 1.68). ofof wat Ex /g0l oAM=
A9ha] 9] vlgo] AE ARG AR R 10% oA} S71E] 0] AFISFA91 AR THA|

o] ArgEdel ARE= &+ U




pE 8 MHAQTRY AQEXF X 24

(B 2-12) dot=ZAIGAIE OfH] X SXZH HlW

7|21(2007~2015) AlH|(2007~2015)

o EXpH|g"
T EINTL ¢iZh ARiH] eIVl ¢iZh ApRiH] %)
CE) (242) (242 CE)

A 146,403 16,267 172,194 19,133 117.6
Sk 274,237 30,480 339,964 37,774 123.9
AP 420,640 46,747 442,461 56,906 121.7

N

1) Ele = A7) AwEAdy] ¢ AE AmEARE] x 10002 AT
2) A0 BAH L Hoker HEO| Exule Bl

3) A Atgu] Ak JrEAY AEd F SAM], skeeEAY Aled 8 AdHl F

o
AH] 9 RS QA 89,

At $35(2007a), p.174.
3H45(2007b), pp.170-173.
AR, WEEEA), BeEEAL.
YE: BFF 92017 %9, p.24. oA L.

H 2-13) HoleAlY S ZEFE Hlw(12)/4H)

o

e #|2/(2009~2011) £15|(2009~2011) EXHlg Azt
| emeyem [ wee | sxeee) | sz’ e
AE o]
H
) 11,013 287 11,574 18.5 10.2
AE o]
Hld
ZupH] 27,406 713 50,831 81.5 10.2 27}
e 7121(2007~2015) AI%|(2007~2015) EXpHIE 23}
o sxpoole) | oHig() | SAMQE) | HE®) (%)
AE o)
2] 166,230 60.6 163,601 48.2 124 %A
AE o)
w2
Z|HHH] 108,007 39.4 175,744 51.8 12.4 =7}

F1 1) A AR B A2 AJREAE AR SHlo] sigthe HEFAEIESE, ERE, WRA),

AL AR E FAYOE BY HEE
2) stele Ao £AZISE EFAIA AXIES.
A= F4E(2007a), p.177.
34%(2007b), p.174.
AAR(AEY), WA, BeEAl.
8% 92017 29D, p.25. oA AJQlg.

L
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Qe
o

T
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3) olrEAr THEXIZAA

ZoFAH o] 3AAALS 20164 7]Fo 2 AXAAF thy] 2% AEE X}A|5k 91, ©]
SoIME BARE ik 60% HER] 3R 4,4959 U st d FEo WS
Stal Uth.12) gojike: SFASEINA, AGLHAEEINA, A LALAIRIEEI]
A, FAEFRANIEEARL 2ol A 471A9] EEIAR FH 3=l AAdlt
o] HiFEe AAshs 22 SENAIEEI]A80.4%)2F A LA EE D] A|(13.6%)°1t. o
1ol AT AAdER SR EES AP R Asta] AHS ALstL .

A0 tiEt S B2 SNSRI AL A QU HEHIA A Adsta ol
), AR AFRE ER2E2 (F 2-14)004 AT 4= Qth, Al F1HEE A7
— Al = AR — 7| £0F it TRS Ol - HESto] RS FAoR
o]FofX|=H]|, YRRl A& FF- A AE AFY 22 ol Al — Al — 9%

3% — FFE — 7[R £07 g FAS Fol -HESo] A7t 2016 A4t
7% 4L diloAs ARE dA & 42479 Y FoA A QEHEEI]A oilo]
J5t0] 94.2%9] H]S-S Holx Qith13) &, 2017 AR 7 1—“& oz

4,003%] & A2
A Felsol 1 HEHG B B ARL o) HPAGE FHOE JLENTES s
T, A4 VIS IR A BET A4S A4S A B, FARES I

alal7] S8l oA HES Tefsle] AodulE s A O ST Q19 olefet
FHE TAAGT =S PN, SOIEATES LAY, AR SEAY AT
A, A5 E ASA 3B SOl Fanxgo] ¥ Ao seit gtk

She, SES] RN RE WANNERIA, AIAEE, ol T AN
Az A=} 9tk olefat HET olele] AL A — A & — $4% — B4
~ 7)AR9] 0 oAtaTolS ol HEsle] 2Ysks BAOR olsolich, 7t Ak
FINRELE 2000 O1FE YHHA GAEIIL ], AR HeE BELL G 2-15)
of Ueht Ik Aol et AAE FHOE F1E ALs] stol Lk Al - £

o
)
ridt

12) ¥7452016d), " AR, p.4.
13) &735(2016g), 20179% =AM & HFAY olibad 2 J3dE] 2%, p.7.
14) #4%(2016d), p.11.
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SAA] - FIA £07 R HEE0| FoAE AP ERlrh 20174 okt 7|Eo=
St dAtEAd S bt skl QmEt S, FAY] a8 Ay Al sk
AgARA Aef olet.15) oje} o] A9 PEE Aetelr] At kv B Bl wA|
HlE2 diohal, EARSTHSANE Sdicks ol FAHIS S 58 A2 MEA HFE
= vl olgroll thgotr] gt ko Helrh it ofle} SteEAY IF AAREAE
SHAY 71l 52 B3 el wet dliks Adsks & FAR add A
Alatske Zlo] 71EFeR Fof glor, APAAY JokE A sk as dde
Y3l dAsREo] ¥g By HEg HEEHE F= ¥4 52 AT Ae AEsia
At

(H 2-14) X2UHEAMY & I VEX(EE(ETEA)

T A SEH HEE(%)
z " o 50(A17/2)
A S e o 60A2)
S | tgEETel FuAesd 5% 30
- WAEASEHY SAA 75 HZ 60
LT A HRARSE (AReE A FH|AR] HX 70(50)?
Hx 30
AEETAEAE A 2 &) (50)
- ol ATAR HZ 70(50)”
- AR A5l A EE 70
Aeard | - BAEAEES ATAY kS 70(80)”
EQA | - 1EASHAAE A EES 70(50°
AR SEAA AFAY — 70
- X diAFE AEARIAS) HZ 70
- é}#@% AA] SEAIAR) EE 70
SR s 7Y FUARIAT) B 30
1) 7FEAY 10% 7MY, 2) B8 30%, () R B4 Bag, 3) A% AL () o BRE& 1§
A= 845(2016g), p.12.
15) #4%5(2017), 20179% stpkdor Bxg WA 9 JPHY AF8%,, p.7.



22 | BH|HAE AIY-SX19| EfEY- ZakY HIIAIY (1)

H 2-15) AE FUEXEGHEAR)

558 (%)
ARl v | EE | 2z | gz
ARR | (S ol | (@ olsh
1 sz A oy | Gy 7060)”
2. NS dSA (130[;2 (25(32) 7030y
3. s A AAAL 50025
4. BuAAA 8% 50 | | 50
5. 350l vlgalrE g 7030)"
6. APy AARY (510‘;5> 50 70
7. SAANRAA, e Aol 50 >0 70(90)°
(60)6> (80)6)
8. Sz oA 30 50
9. warel A 70
F1) OF DERAT, D O 2249, 3) OF A 28 4 Ok A8,

5) ()& SAAAIE, 7Ho] FadirAAd FuAd
0) ()= skeAEls Aol HZHRAAY ZRrdEE % TnA9E.
kg FE(2017), p.6.

4) & QUIALAO| Cieh EfE-EEIL

7129 2 QeI BEE DS Yt X 9150) Aglow WAEARl] T
$o|917]0], ERIAEIIE AWsHA S A7t Bokh T Qlatet 4] ol Azl
57k @slo] 7o) Aol dhef At 87 5 A2e 499 B dmeti
dhat 4871 4713 ik, oleid Al ol eI e A Thet =0l
A= ¥ Bast ol

U 7 BIRANS B9, ATFAE LUER Y] £33
Agsronn Age] LS ATSIA et A A, etz 2
3} ehgAgo] Qs A9l o o olibe AT 4 Sl habAIol Wlet ade
FAHIE7E 5009 9 olAol R F7ke] AHAY Tt 3009] A o}l AltAkelelet.
A7) At oz} MAEAAIRIBTO, BTLIE SARIN] 5009 € o4, F1419 300

=2

=

~{
)
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o 9l oAel A9 ofulEtAEAE AW o] YTk
17k A AT SR A O] that ofelet A ST AKDY) R RAE
HEE ATEL/ TR o] 3, B A1, WIAAYol B4t So] 5 Syst
tht ¢4 SAATAAIS L] £71 B HUKISTER) ] S25to] ofulet
GHEAE ST E, IR et ofElerd At obd AR, o] HhE
ARFEAAY BRAZAR] A9 A L g ok AEY|The AAstel BhgEARt
AR S 19

ol EALR Q1o BWATH oibdulel AglA do] oAfEs A% ofulehgAzAL
2 WANES sk WAl Utk FAAN A8 Al13 A28] shgehs Akl
of 49 et EAE AXA) e, 2 Qmel] HEshe 23l wIALE 7]

5 712 A1) B8 FAS U8 STl L RS, Aslg-ET A9, Ao
4 g 5om AFe 24l Baw A, W] et AXsAG FAstolol she
AFro] ik, Mol wet wAlEE A9 (SEd), MsolEAul, BLEY, A
Asfeya o s, iowgw 59 ¥o] B4 }-E 2 Qlebiielo] A9 A
7t itk ASIEAIS] A9 o] ofs) 2AslE Alle] W] W] ARAAR
AAelA Qb oz xwmoa SIHE 2-16 B,

16) SJHIEFF Al = FAI(1999)01= A1 4 (Benefit(H])/Cost(¥]-8)) 225t HH3I] o, 2003

GRE A 4, AAYFe 5= +?JX4 OF k= AHP WS 14%3}0*4 AHP W2 A3
A AAA BN A9gddd B4 25 97ke 242 AA)sla 7FERE Rojste] £ dleley),

AHP > 0500 AQIAH0] Mg ojelgict
17) FESFF(2012), et zAr A% A A3S A3 iiwds, p.l4
18) F=A AR ATA(2013), "EAANY BFFARAL ABAZ ol A7, p.16.
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(E 2-16) EtIEE7t TH| Y

= EtEATIt M| CHat
T oJgt SEAH|7|12A S, v ALY
Rrol&Auy, 9 ' o) ot sol&A g7t
= FSlemRo] ogt s gu]r|EA ], HALY
i, 9 SRy, TAshAAu, o Qg
A ATAG 2 shAAH] - AP AFB|IAY

Az AP AATLA2013), pp.74-75, ATA.

A

ah 2219

l

S AlFARI0] okl A9, V1 ERgAEAIOR ThE wlo] WAk Sasiolol &

B ao] A7|EIch Qlmetl A wBsh Q8] AMo] A B ARSE B3 584

AL 5 715 A1) e Tieto] tha) ko] a7Egiet weby 20134 AT

2 ojgfat ¥ Qlmejo] st Ale ‘A4 7% Al(Rehabilitate, R-AH) o]

SheA] R-A1o] Tigt Bh 7o) sl 7128 AAIE B 9ln. R-AIIS “AgiAel
=

8
Fhe fush gt A, B4, B, 6] 52 W], Yoo ojujzt g

[©)

ALl =89 FHE 7L 5 e VI AL S, 55, T4, & 5= 9T

3th19) R-A1Q19] ol The Tt 2 497t 9lek.20

- A2t A7) wet A1He] 1S E 500] Z7F 508 AH|A SE(ET0] Lol

- AJMe] 8L W Yot AU wFale AT Ho| 2aFlo] MR
A7} olele A<
- Wetsto] dot gl MERAMAIIY Peledd R F A4 B8 FHAIA

AT FAR AH A HHAE BjEsHs A9
sape) dpul Wele] Ft )%
715t 919 SARE WA B9 A

19) =/ ATFU(2013), "Rehabilitate MZFEAIAIY EfFAEHo] TSt AR QH A+, p.2.
20) T=7EATA(2013), p.7.
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I

ofuz}, HITHAIFO R FIEo] & 01”3}/\]'?:}5 H2dde] = o|FE tin|sof g
o}.2D) o|A7HA] FIZFEALR Z1gE]o] 2 BTL AMYQ] 7% WiIZke] #ej&dHo] 20802
+Q7170] FRE= Aol Higt ti&o] F sttt E}E}/ﬂ of2gt Al His WI7te] &
S EA5HA717] gt dijte 2 U2 Ao] RTL(Rehabilitate-Transfer-Lease)2F RTO
(Rehabilitate-Transfer-Operate) AFje]™, R-AFdol tigt b3 H71e] Eof AA|=
Zoltt. olFA AFAUY aE&/dS SUHAZILAL WIHEAE B4stelal, FAaedS
SAAZI7] 9t 7S Y= 2o R-ARY] EFG/dEA Y] AlAolch.22)

RAMGE "7 A8y R TofHIErgd 24 2-8-4131(2017)s off whet ofjulergd
FAL VAl S E A %ﬂ”r HA == 97t ofdH BFAARARE 3 siof sk,
ArE|9] et HAIAE F9] ol whet dstojof gttt o] SE|H AMIH] Rt
Rl EAAARIS B HAARRIC] ofYH, BIg/dRARE diof gitth. o]t
22 HARARE ARG a4 B Hsl a8 Hlavleel He EAMS
AA5hs AoARE 24T a7t Al o] EAANRIEY a83d B9 AdE FXg0]
ERgsittal ek 4= 1=t RTO ARMAIAY] -5 Rizto] AlRtet ARIU8-2 =AA
o= AAsto] B EAlE 23ttt ¥hH RTO JAARIT RTL AFEY B¢ 754
7F = ARIAG S EAARI SR A5t BiddS IRtk & B B ARTL AL
A9l Bde F7Ish| fside AF UEY el B8Y AolH, A EAAES
AAske ZARE =717F FXIskofof gttt

AHEFFAHZALE AR= R-AMES 39 AMES AV 243 F2A4 £480E S
sto] AMY F2219] A BldAdS sty Byt opgh A v HAEAZ AIFYeHA|

OF= AQIE Gl o] A9 A BAe Akl JAE BEAe B0 SRR
o19] FoIZ B3 QAW oiRES TR (E 2-17)2 B B ARle] el el

21) WIZEEARARAo] AJgE 2] 109 o)de] 7340}‘2?\0”4 A WA 59 ool FH5I9E. FIAkE:
717ko] 20 WiefQl Ao iRt o]%9] 2§ tijte] Badh
22) R A4 FAA S HsiA ApAIRE Ak WBX* 2. mh)E =
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H 2-17) 2 ¥ R-AYY AERYE EIZgLH R 2R OIA)

A HastE ErgamTt Hus moo=z 28
A R FAL 9 AEAd A EIAST Bl
o ] SHER A,
- SeAA A
I AL AAE A Y
gl a /\Z]7H}ﬂ
= hi

A F=EAEATA(2013), p.29.

FA B Ao Al AL HiEA ALl |3 G, APdEE ARE
S5 A Jdoly o] SHE FRE STt ofH A1 S HiF ARjlol 2 71s4de]
FoUR BJRAPT A, 'SV AR o HergdRAr 2EAINA =
e GBS HAARICR O] et wEkA KDIO dile Herieat
el ol dA] 710 e FREASH oAy e st BgAx
A RS 2Aske Aot

D714 T R S fiet AV ARl SARE A A2 gl
otqER B2t Aol met A 3 RS Z7gstolof ety Eet sheA Al
2 shedAet 22 AUl Bl Tt ARTE 543 A9 Qle AR TiE
Atdnitt Bi/d S HET a0l Hal, B A 4S5 7R Aoz ¥ 9

3

S
8 AR A7 B710] B AR BriETE A dEE E AR A o R

¢

R-AHI9] WOlS 243 o) 7] A1H0] ZA7H BA] Ai(status quo) B Rolma
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AA 7120] B Aol e ARIEAL T2} @A st B Auls B wet
9} olzol Ths Aok} 2 Aol Fhele] Qliet Exjo] thet ehAHEAAA At
A2 S48 B S SR 4 AR A S AAES ot

1. o1Og} EX} 22 XX 0]4:35)36)

AAH R B Bre Azet o] Aws) Sleh 2 Al lmero] 94, St 4
of that Az Al AFARGE FE57] S Al AM B AH A o) Wag
AL 2G5 oleiel thet A B $08 FHAY|A Lok A9E EA &
3 ST Qs B R Atk Aol that v BEato] AL oplshe, 7 guiske

7z B AEl2 Qxrzte) A7) ATHl4 100d0] Y AHoIA OECD 252 2
ABl2 Qmels BA Ei RS, ARe 43 7Rl Bhesin, 1Eus, o9 2
Q7570 DhSFEA B B BASoF Bk TA] Awaln k. ol A8, 2

A2 lzeEke) 29 W A B, i 52 ft #AlS Ald 2 Rl AAAY
]

AR A vt = MH|A QTS 5, Y -FAIBKE H BegaolH. oA

35) OECD(2007), Infrastructure to 2030 - Volume 2 Mapping Policy for Electricity, Water and
Transport.

36) OECD(2012), Meeting the Water Reform Challenge.
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OECD 3=t H-OECD 3= 7oA shte] =4z Qd4jdnt. HiF-2e]
OECD =7loMe @A EAsts =33ke & AH|A iets BA(d)she Ao] 7
8% AR =9F glon, T 209 Bk thE dzet FE (], &% 2 54D
L% AR A 2 52 FAE 878 AoE oSk Al

Aolerie Auls Qlete]] a3t BANPRE duEY, OECD 3|¥=3% Big 5 A
F7HEH, Aot A, A%, 3, A=HAon] A, 201597k Azt 7,700% &
2, 20259714 Azt 12 27F Ee FAVE 82T Ao FASIUTHE 3-1 F2).
53], frd@ RopErlolre oldt £ AT BES [lEeEte AE HAsks vlgR
the d=ete] §A 9 B, 58], wAlshs Hl8o] AXske Ao YEhged, ole
ol =7t st AH|A It vl @il ARt AHfolr] miEeltt 3t A
A H 98T FAEE SN BT ke Aoz kol wet 8 HE FAEE
e AQ Zo& oiH.

H|-OECD 3959 3%, Qxzh o] FlojA &it ofye} A8 FAlskL 29

T UE T WAL A S BATIOF ok IA7E EAT. V1SS o] Bie

O.
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(F 3-1) HoHE AHIA QIR HBF EXRE MY

(F9: A 2=

=7t 201557X| 2025E77EX| =7t 2015E77LX| 20257
F 6.86 9.95 WA 167.78 153.65
LAEFo} 2.59 3.91 Heg= 5.43 7.88
F719] 2.75 4.38 FAHE 1.14 1.63
7t 10.27 15.74 29| 1.58 2.55
A= 3.12 2.83 £ 7.93 7.18
il = 1.82 2.74 ERACR 1.96 2.97
ue 1.35 2.15 S=2H}7of 1.35 1.22
gA 16.86 25.84 Eatu/ | 10.97 15.96
=9 23.38 35.84 A9 2.26 3.60
JgA 2.17 3.34 AN 1.97 3.19
71 2.02 2.79 E7] 9.33 9.66
ofolEHE 0.09 0.14 I= 19.14 27.96
o= 1.35 2.15 o= 101.65 167.63
oo} 16.83 25.23 2{Alo} 11.49 26.41
d2 46.98 63.41 A= 74.8 108.31
oietel= 12.76 18.00 = 182.1 247.18
EARES 0.24 0.39 Hapd 19.8 32.02
A 772.12 1,037.83

Zk&: OECD(2007).
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2. SXFEIA Ak

U & Auls Qo] tigt FAFTIAA ARIES Lot FAREZHA A

o] BIY 4 Y= AAES BESTA ek

7L ARA AA AL 22385 ZRIAVE AXNE T3 At A

u]=9] A5l = CMOM(Capacity, Management, Operation, and Maintenance:
|, I, 29 4 FAESE A ARA] AARAL 233037 GASB 34(Governmental
Accounting Standards Board Statement 34; JHE3IA7|E 345)E B AHAEEE7F

ololA|TL 9}, 7 L2 TIRO) B3} o] S FEH AARALHY] B4 Yokrck

1) CMOM37)

o= SFEES(EPA)C] AR H 78 A HEAREY I B T YA
CMOM HIH2 opet Aikte] 92 7ites R8s d3sia fAded] 24 9
€3 B7F A, AR o] g, RO g EHsy] A%t 14 2O
AR AL, ol Aol Hisf tiAstke Wi 52 AASHAL 3ot CMOM &3, ¥,

29 Ul §ABSS OIsHd|, CMOM AZRANA A180] BE A5 445, 29
U ARS8 W10 Bl AL AHAL, A3H DAL SS9 Fol
oF CMOMS 8%, T, 9, SATo] tet Fu9T AZIAES AT Ue]
o2 B3] WA AHE kst ARE Sk ojefet 4714 A2E B RS 44
sfo] aAQl hee & 4 QLS SHed, ol ulg BHoE ABY 4 k9 of
AZPAENA HFHA ke 847} WrbE 1 FRo] Aok Mu] 2347t & S

37) EPA(2002), “Fact Sheet - Asset Management for Sewer Collection Systems®
38) EPA(2012a), “About the CMOM Program Self Assessment Checklist.”

39) EPA2005), Guide for Evaluating Capacity, Management, Operation, and Maintenance (CMOM)
Programs at Sanitary Sewer Collection Systems.
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2) GASB 3439

GASB 34(Government Accounting Standards Board Statement 34: ZH-3|A|7|&
345 )= AHRIEAIARRS ANEShE ARl UMl RS Hud 39 AE7kset
tietat 5 AFAFEANA O 35 =Lt bl tigt Bl o FARNS A|ARITE. GASB
34 AR QAL 2E544) Fole AL JukH o QHHE 5)4712(GAAP: Generally
Accepted Accounting Principles)] Tt ZHFAEE AET 5 YEF ofc] FH] 4l
e =Y 7 Ue AYEL BEdS THEsith

GASB 34+ A4 SH3} QIAIE B % éEﬂ% E o 7KL Sl A1 SHoAE
A5 SHATA A AGE= T4 (accrual) A LS 273 ol o
AR} AR}, AHIAE AlZohe /\P%H% £ AR A A7Khistorical
cost), 33 AHIAE Aol H B HA B8 2 ARARE Br AZ Q773

o ' AYFA S]A7 |0 olstd, FHAIAE AHls SR A AR 11 /gl Hish
AR {7FE Halsfof 517 ‘IH—P':Oﬂ ool 7|HEs sk AIAFOR ISk oldjor
5 2o AJA”IS] B8 v o) ARt HE HEE ofl gt IMITHES HE
Hl-E) e ZIRI

A BA9] AFEAEE G729 T B U BEX(MD&A: Management Discussion
& Analysis)@ HA| A= ojof St o]= AARIO] HA| A A4 gt A F 2zl Higt
A& 2RI o] EA4Z S5l 99 Z2g o] /MAEAEA Be dSEA=AE
& 5 ek S ARV AR A 71eol] Blaste] duig tEA], e AlAER HESHL
Ak H F85E a8 AR AR Sauke] A 5 AIA-S] AR AdElo] Higt
FEE ZF o Stk GASB 34+ EIE 1471%H Wofl st== BAIskaL qlon, 943
717 &< Fof717to] Foi7int. o) Sof wet GASB 342 $5:0of Shi= A-8AIA
SRR Uk GASB 34 Hl P40 2 A3 o] o= FUSEAY A (rehabilitated),
MR YA FEo] Uthd JAAEY AFA| ol =2 A2 A 7] FE ofof

l

Mo

39) EPA(2002).
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FHH GASP 34°l= QM EEA EA5K= F4% Atk ol $859 < (modified
approach) 224, A7HI7HE 3lujstr] lsf A2 4= ok HAAEE 7 ARSE
2 84% FZAXIGH /M-S Bashs ti4l AR 9A d7ke Bad sk Qlok
ojef, fAe} BEH]-8-2 H-83lE]H(expensed) AJAFI] Het 7MoY F7PARRIRE A2
Skt capitalized). ©] AFFZ AlZto] S50 wh} AJARIS] Htﬂ* 8 BEol7] Qo]
i) &5 ok AR Ao, olF Qo AAE A4S JIHEESela, s
H7LE Aok, A7t 7% A 55 £55ke Hl a3t vl8-Z F7gsfof gtk of=gt
A Aol tigt BE 8RS 55| TEA EEXT CMOM 891%=
HIS3E @5o] QT E3E o|2fet 2859 IAE ARESHe skrAld Y A9
A, Q2718 FAZIEClA A4 |AE 93 AAAE 4 5 Utk ol 5%

A, A B AF A, B E A S 250

=

3) CMOM1t GASB 342 Z£Zots Aol KHAZIZIAAR ZHQAQL EX40)

ofgf9] ¥= CMOM FHHY] E&7} GASB 34 1 78S IF WEA7 = Ak
ANAHY QA UERLE WA, AH)A 20 gt JOE B, A &
Sk ABIAE 2]40] v]g0 7 AT 4= Qlojof sl g F o] ATFERI A

o
Bgstolof Gk A5 3L AuA SEel gt Bt BYHYEAE B A3t
=7 deloltk. ofjof Wl H% B, ARFE, 9 312 A 53] 44 So] 9L

»

HHA L] 9, GASB 34+ 4529 HTHe] gAY Felohs AMHEEAl A
1o AASSHATE ARAIAT R0 dhel TAR L7 AXISHE Stk CMOM
e A8, SAeds) 713 Al FEE TEJokL o] ol8sta] Al7]H
231 = o]-rjr 7\}/\} A 9 RS =g T QAS AlEslT |
52 oi7] %, Z49 doleS AuAAgs A, A, 7144, Be BHoE A

o]

oo,

¢

40) EPA(2002).
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Al 4= Qitk. oA 71E0A U2 FH= ALY EAE, A glojeHo|A, ApAlgE] AX
EQJo] 23} 22 Hlolguo]Ad] HEE ojof gttt UNkH o ® 2pAko] AESH= #
S, Pk gt 22 A IRt A4 AR Sk SFRAIAR 204 o]FolF &=
Ak, o] SHH A7t (force main), BT sewer main), W& 50| Ut o]2|gt

AIFARR] HiaiAl GASB 34+ AlA 4-f5-2] &Aool &It

olQof ke A|AH] ¥t oz M A= Qs 7Hset FFE BRI B A AH

£ B7lete] @A) 7152 Aldiz 35kl A=A 292 IeAE wdstal A4 At

dojd 7hs/d= alS&sl Ert. o]F AHlol wt A 9 A AlgS Aok sk=d, AIA
Ao g AYS Hste A2 AAF o2 A2uE Hofs 7THUE 4 Utk BS &%
BZA 3 (Capacity Assurance Planning)S CMOM HZolA 429l Aot} 13

A 7, 2942 TlolE 55 2= 5t 71E9 &3l Hist Al AL, sk
A2 MB|AY £8F5 dERAsHH, vl &7 Al tis st oA Hijtel
tisf B7ietch

A 24T AZS AAH ] AERE A5 il AL HE A 27 AskE
AT & Sl olejol® AAA TS F5to] AHIA aEH FAE Ha F oY
BEE FAI5H] s Lok B2 Abgo] 488 ZRIAIE 7851l o] =0] A st
| 52 &4 -Agsto] TRtk

:ﬂ

N

4) MAH

CMOM2 A|ZIAEES Algsto] AH] LA A7 611, A5E St =N

ARl S FHFEE | YsHH, GASB 34+ 3AV|ET BIAAE B =Y}
Q3 tolEE *“*PoH YL 720 BEls AP E ALY 4 =S fhoh: 18
Jolct. olFA FEAART} SAAAES YA AA A4t o] oot 2 A
Q1 AAE]H =7t E 4 Qlrk. B3], A PHLIE AT E87FeT T EA]
IA7IES A& & ke ARl AT
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MBAE RMBRIAAY THRA

e

AR $E AR B Y 2

7150 w2 HAH]

A9

A B,

Q
(e} h
W 59, 9 AP A 90 271, 24 59

Tl 8912 JIOR @ AR RTA B4

s 8y o
AR BESE 5% oY 3
8

- GASB34 Al&= #3t vl

g A 9 gt

A (rehabilitate) %
IA A +H

- 554 T A nAALY BgHY ot

SFHSAE - CMOM 1419 7| 2-8% HEAE 53
. RIS 11 A] 2 } O 7|3
e MRS ZRpE B4 9 A Hax ol AAY fAIRE, A

I8 A A5, FEARRS S AMA 8 2%, Zadt 59 %

ABe 24 9 A

Axde) AU A% W 4AE 9 AT 5

A=

- Azde] pE2 GASKE U Bad AF 9 L AF 55 B

A4 A

BRAA Ald 9 Y=g AE 273 AEE Edt (&7 A

A}=: EPA(2002) A+-4.

U, 3= ;=AY

et

P9 LA AL E 7 7R (Price Limits), AHEA A1 &R-2AA| =(Capex
Incentive Scheme, CIS), AHFH42]357HAsset Management Assessment, AMA) 52
A=E St AAE 7HAL Sl

1) JH2ALSHRI)

7 A = o

G0 ABEEAAL

=5 Y402 AP FASHL

41) °]57(2013),

19899 WIgske waet F Asier st} A4

DA A1
Qlom #A17]1 OFWAT(Office Of Water Services)

FEeE FAAA AR (I=9] THEASRAE SR



50 | SHH7|HIAE AlY-SX19| EfEY- Sk HIIAIY (1)

L getmAtelel et A, A5 S/1E gk WgerE mesheAl Jlde axt
AR 2] AR 25 SR ro YESIE A 719
Sol A48 Aol ALsHI7L ofFeh. wep (FEAAS 25 Slel AAAE
=YshA =ik

4o
ok
O,
%2,
D)
rlj
oX, U
ﬂOL
N
H1
N

W A 4y A
OFWATE ™ 59& %712 /HA4%he 24shrl, AdAg 3 egueAe 52
FYHOR ueislel 5 /R B9t v FRUNE AT F 1 FTANE AT
% =S AHAYRS 23 19809 HANIAVL =YD old= & 671°] 2 714
e e ghor, A/ ALA BeGS wgstel AES A U,

Q3] ZhAe WA 3 GRAR FAEE WA TRAAE FAZIE 52 7}
AR A 1E e AN 28ARIA S ARE WA B ARl
7| FAZRE A ALASA AZE L7 ALAZHNE ATFERAL, it
Agel B A-A 5 FARS AT, eFueAYS mEhoF 51, AAe] BEH
WhpEe A0 Aok k. 3EAL ARt AQAZIAS 2 L A
SAoIEE. OFWATOIH AXSH: 7lol=e] meby 524 24 AZE Zgd LAY,
A AL AT 7 AT 29 AsIel AET 4DAIHE AR
A3 AQAZIA B /1S OFWATZH AS3IT. A4 2 vl mE Sof U A5l
T, ARAASE 29 o]83te] AR TR B BES offich olo] we}
AR LS ThA] AN, FRUNE BAT 4 A 71

he
AL AEE A0 ol A AL +3stn 28ste] HEH A2

4w
30

fr g
N

]

o,

o

= 243 ofdl, AFdAFE OFWATS] 71443t Ao 252 Z-olle FAeeslelA
SAE oM "o
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27 (Ofwat)

@ MNEAZLd §E 81
(Ofwat—ALHAD
AUAZN 28 AT M7
SAE, Rz AR 02
RAELAE, 2Hm AL
T A0 SEH
s FHNOE HA

M3y Qlmat =Xt B dE A AR 24 | 51

@ ArEAEA A HEE
S2HEMHE
(AP X—=0fwat)
OfwatOf HIA|sHe
7H0|=2tol0] et AN

L5y o8 A3 E9).

® NN, 27}

Aot F2AZE O

HUSD STATE HYE =
A YT 2

® 77 4s X0t rfst

oL ® 712y 53AY
(Ofwat—AFA X} (Ofwat)
A& 01%%(2013).
<j-E‘|:|'I 3‘1) 7|‘7_4|é>|‘@' AE'IXC-; ng—lil_

o F27t A Y AR
SEE7he AR AlEtt B8RS AEste] BEAde HSokal Higstelor & o

7HE AR F, o Y10l Zed RRE Wste] ARt SEevtelle 1) 29uE],

5
_0|L
T
by
2
<
oz
=
S
o
1z
N
F‘;
<
o
=
-
N
m
LY
e
N
<
N
2
ol
o,
:
u(j)_tl
i
k)

SHE AR I ZEE AR 420 et 24 EE AR A2TA0] G

o OFWATS] B7} 7|0 whe} F=E=E 7Rt o|gA 278H aHo s 2&4
ERE Fojolal A 2GTh42 1 & JEASRJAAZ(CI)E &3l AFFAE A&
o FAE o] OFWATZF #+45hs FARAT Blaste] AA AYE 4o JAEE
£ Fofsial viho] A9 ¥ EEE Fojohe Aoz ARgdle 2430 nge =, 2}
A7HH(RCV: Regulatory Capital Value) 232 53l #7Hfzo] o|FojAt} RCVE
e E7V5El wet @A 7HR|skE o] AREE 1L, o] RCVE WA= Uro] A7Hdzt
HIE ALk

S

42) A&H med Bxe APEAY, A 884 e ARgAr A4k Aot o] wizel
Aot =t



52 | BHH7|HAE AMY-SX19| EfEY- Bk BIIAIY (1)

2

SFEAMAL 472 (Infrastructure Renewals Charge, IRC)= B2 S} Z+2 2p4

| 452 FAIB] $18 = FAlEE] 9 1A vl His] dxdE Ak, K
SA714Y 15908 AAH. ol g AAE ZAE vEeRE OFWATZF 5% o R-E
A7t ol9jof| e FAME | ROVl FARESES #5010 4Hgstal, Al V=
NS 7|E0F ALkt

o
of

il

W

[e)

2) XAEXMX|IESQOIH
7h ARAAE A= 27 i
FAARIO e SIS BT o =S 7S 5] sl OFWAT=
A Aeg 2ol AIE Ue AR BlES S3ok=tl 283 oS St
o, AR s A FAAES AR &
of e} A7|Ho] ALt BAERE GASHA] Fole= /\}%ﬂx}oﬂﬂl HEEE Fok=
Hi}to] Zasith
A7) ©ed] AEEE FANES AEA A2 WAt ARIARA FE
iz E A8 4 Stk olFRt BlAaE sjdsty| f1%k 2419 WS A7 el A
HEA7} 2/dsfof sk s 4
Hl-&C & Aok ol B2 offwe] mEDL S, ARAR: 7HARMIE #0171 #dl AH|
FAE AU, Ao B9l 71%(HF2lw)d] vt fAEde st ik
ol FAHAY Y AA| FAFAC] AA B ARIAIA JIAEIHE Figho 24
fad 4 dou, AL 7 agF o R 29 BRI} e AHIRAE V] Be
AA o =N ArFEA RS 25w Al
A2/ sloF sk AREE)ol FsiAd, Al drlE
wobA WSk ARHEe] FEA o ] 7}7—:‘.%@011 uﬂ?&ﬂ of AMAY AFAIe} 11
o] FfsHA Hoh
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o =

W) AHEH A ERRAA =

OFWAT:= AtdARe] ExHA g tigt Al2|eg U 2S 876k $H, AFdAte &1

AgE Hrketo] ARfFHE 2AdH= dl ol ARAESAAAE(CIS)=AL gt AFdRR7}
A&et FAEA0] s OFWATZ} $7goke SN} Hlwste] OFWATZ} 785k
EAgHET AFQA7L A& BAg o] AE Aol QAIEEE Hojsla, vidio] 3
Soll= HdEE Fofgith &, 7F ARdR e RRHAREAD)AIZ Q] A&l whet Q1AlE
BE topAY #l AEASAARS] 714 A 7]Eo] ey WA "ot

A& £°, CIS HI&°] 100 °Joll B-HArAAIS] FAHAE Ffo] OFWATZ} F4sk=
EAFHE g 49), HELA(GE &) et A ET HEEH, 100 ol43el

A (AR FAAE Fdo] OFWATZE F4ohs FAFAET Be 7349), HdErt
-8k CIS HIgo] 11090 A, AR FAAE 582 -7.5%(102.5 ~ 110)7F A1
=0, 92 CIS Hl&o] 9091 3, AFAAY] EAHAIE FHE +7.5%097.5 - 90)E S
A HTHE 3-9 FX). AA AsleE AuA $2004 9 CIS 71&2 445k o
o] TAEE ALY OFWATZF FAHAIE] G AtEols S 8o Aked F4=
Ao ARIAY] FHF CIS 71% Hl&o] Haxct.43)

th CIS 7|&#(baseline) 744
OFWAT<= ARt AlEdhe AFAAIE, I 718 AIQEA, AFFAIZA Z<to] digh AF
ﬂx}'o"{ 9424_ Etg %—% EEHE z+ /\]'0411-94 X]—E_Z]i II'J'JB_}\é Eo}ofl CIS 7]3; /g _],(i)_l_

o} CIS 71&2 AT uf, 3= HAEFsZF(DEFRASE Y= 93] BRIt AAIG
A-Z s, 7§|7‘é St H¢ CCWater, 91-75114 DWI ¥ Natural EnglandS Z3Hst
O£ olsiAAEY 2 J—Eﬂ"}‘:} CIS 7|2 983 3849 #4348 THZ 7Ihte

23 3% izrxéi](Central estimate)Q] 4] 7fdo]| 7]|zst QJct.45)

43) A A= & 9 2ol U= (F 3-10) FE.

44) OFWAT(2009b), Setting Price Limits for 2010-2015: Framework and Approach, p.67.

45) Y% F8A &2 Pide 584, 99, AEER A& OE HH”O] O]‘:} BEA 2 S
AR AET ulE 719 AGAE EA 5E&Y ookﬁ'o]‘/} i f5eof gheo] 24T 14‘;’:401] oE
WAL AR A3 Aol digt £4E ofv, AEET oﬂ/\c}x]goﬂ gt 2492 H-EHAEA(CBA),



54 | SHH|HIAE AMY-SX19| EfEY- ZakY HIIAIRY (1)

3) AHERXH|E0] CHeh Xtk It
7h) AiRnEE7Ho)

OFWAT+= 20089 AR2-RAH|-8-S B715H7] £13F AHbE] g7t HEwe As2
FBG. o AP 1719 7k A= ARo] vFol AR ALuAY 57}
T2 M| A(Asset Management Plan Assessment Process, AMPAP)E 7|¥FO =2 s}t
of2gt A AR B7HE Fof AMFAY] S7HE B T B8Ol wE TR I 0}04
A3t Age ™sh] At JMMEEE AlFote ATHAE ARSIt o]
Sl HA w29 EH Aeo] AESHA dSsE 4 AUk

el FEARAEL Hie R A e A
g AEEE Ve ® B9 ZeAIL dieh Sl FrtolH, dlofele] 54, A8E=
mEA DAY ARGAS ) ABAAATANN EET AR B4 58
P52l olg §9) 7 319) AMIAWSIGE Qlsel/mlelsahol diat Rkl A
AR H5E AT 4 o, AREE AR Aae AAF 02 AR
A&t ARERAAE Q] Aol Higt AukA]l B7HE whgRith

mlo

) A st A
AT BIE S 449 9] AAWSSE Qlaet/m|olmendn) 2] & 97
39, 3109 Wb FAako] Ofet 4Tt WAL, EG AEla] AZugo] Hlea
NEAE 2SI O 9G] 4zte] NENE Foldte] B FHE EEUTHE
3-11 32),
Ayl gste] 49l ee FEsto] A, AudA, A U A, T, A%, A

A A g wet AHE 9 Tlol=EelS o]-&5f Flol=gitt

46) OFWAT(2009b), pp.73 80.

47) At AuAacls = 71R] oY AuAQIzEr 9 viQlzah7t QT o) ARARKE, SHEAMEL 5UT
7golct. AR AL, A, BoA S A9 A4S oujetal, SRR BE 5 X5t EES
9426?4 ARAAR SREAMES FRESHE olfE Y8-A49] Alo] & Qlsl A7 W] g7 HH
o] :

Ao o or&'
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o, BAGSIGS)S T B4, A mdd, AEs 2n 5l u)g e 2y, A
2 o2, A2T B 5L SO AAMIE, oM 54, Aol &(lstul8)e Botst
L gmoz PYE] gt B BAWIGN thulx T2 AY APEE,
AY 5% A B8, A4 IF | AY HHS 52 Sl oslulg, HH wARe
WL glom, FRIAA)S AolF7] Holel /2|82 Bk PBos 74

e 7 s 0014 57HR]9] MRE 7MW, 53 THolA 43d0] ds] gt
g ARl Aoz wstal g AL CIS 71 7oA AlRbe EAAE ] 100%S
T olof AS3te, 438& e Hae CIS 7IE WA 2 25%7HA] F7HAE<
IBBISHA =, 27 ofste] M= AGAL N FAEe 29 | Ak JF-E e

o @A) A2zl ARHOE HUAS ABT 4 gl A0 BERI Z, A AZ
529 44498 FIAIol SR A3 3718 JYIA) Rt Ao B

Sl
Akl g7loAE BA X% 8 AE) 7heA *err wais, AR Al A
QAE FEIt Fa DAl 2, AEAE Eo 2L Al E) A
o ofje} 3] AZe] FRE T OFWATE AKRIRIS] 37 A8A] A1Z 420]
o) A% wsle] FRE WU 4 o AU DA ekl et BA A% SR
o o W A2 AN AR CIS QAIEE e e & gl uFUEE E3HA
ATk E, A A4 TolEeele W4 JaF a4MR AXISHE k50

r°l

o)

4) MAFY
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76) AWWA(Q002), Prioritizing Water Main Replacement and Rehabilitation, pp.19-27.
77) BPAQ012b), Condition Assessment Technologies for Water Transmission and Distribution
Systems, pp.96-103.
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£300,000
Pipe length = 2,795 feet
Indrect costs mot considered
Repair cost = $4,056 (= $3,120x 1 3)
$250,000 h Replacement cost = $92.77 pex foot
\ Total Cm__—_—___--""'
$200,000 e
¥ .
z Replacement Cost minimum Total Cost
s
E §150,000 ~—]
H
E N
&=
$100,000 /
$50,000 —
%
0 - .

Jan-9%  Jan-00  Jan-00  Jan02 Jan03  Jan-04  Jan05  Jan06  Jan-07  Jan-08  Jan09  Jan-10  Jam-l11  Jam-12  Dec-l2
Date

A& AWWA(2002), p.77.

(O3 4-13) 22AEM9| oi(ZPEHIZ 8i3)

Hop 71 BhA o 2 AofrksAdS kel o2 H4H7t BE(Deterioration
Point Assignment Method)°o] Ut}. o] A[dAE o JFS F= FEER FT-E Ho
St FH5 FOo & Foks= clEshe HECIH. & Wi &, AR, ok A

&, BEY 4, AL o8] AR 52 XS o 3455 B MY 5HCE ol F4E

=
Bofalir], 242 Ha F0] 54 1EAE ¥ A9 Aol A% Bast Uty

7} Boi7FsA B7F - Scoring WY

oA HESE Aol b BAPHES SUste] ABleE et £4 erAEIA
Aol H87H5 oS AASAA ek WA QoA AR ko] HofrlsAe] et B
TPPEE F AQF0R AR AeiAde] S9RtEe] A48T & Y BTHES
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A5 EPAQ016), The Fundamentals of Asset Management - Step 6. Determine Business Risk (Criti
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hA| = 36~25
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7 RA AAls AR 848 VIed B, 9 8, AT B8 7, AR

44, SO Uiro] AlESE Rolslgick 78 o 29 Zzro] Afefel whet 4ot
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78) EPA(2016).
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IV-2. ISO dotrAl8 XpLEE] EFE

A EE5F7]7HISO: International Organization for Standardization)= =%12%{%1
HIGR A 715017 Al AR 3ol ISO= 71e4 AHs AlAste] A4 - 2fet
A-71&4 A F2olld AR AF 2 AL ARE S5k A FA22 5y,
olE flsl =AItAS A/dsto] LRIt 11D o]Z A AP TAEEE T2 Hol

A AFAR] BFELE QIFHI QUTh

ISO= 2014 ApatE]ol] tigh =AI#2<1 1SO 550018 EsHAth 1SO 550012
Aol Agofizof tish Az og Hefsto] A4t VIR E FHiskls A2 FAoR
Sh= FAEFO|T}. 71&93] 1SO/TC 2510] +=2] £ofl A%k 1SO 5500x Al
ISO 5500001141 7, 2] 9 go}& A5, 1SO55001 AP AIAE 871 74
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oF AFS] Qlze}r} = olE T Qlof 2] H wWAof thet SjAREZg o] QE= o] AR,
ISO 55001 AHAHHE|E GAILHY] =Y AAHAEIE S3f AFI7INEAIA B 4] RJAR]
&4 el 719 4 QU112

oA 1SO 550014 KSA AHdeflA] Q152 skal e 1SO 55001 75 Z2AIAE
Hi, A A8 Helol gigt AmE eskL, My FAIE wefsial olsjRARY] SAS
FEsto] 2P IS HRTh A G AYS ok, FAAE A6k
A F8® 55 AR o|F M FERS B B AT HARF AA,
23 F7P Sol dish 718t AP gAE S Adste] U P ZASHE &9
W E sh, FABYAAE 55k SAZHA £U™ 1SO 550012 KSA SCHEME #F

Lol FST % Uet,

111) ofizh, 88]74(2004), 1SO/TC224 “AFdlrm AulA” A EZSlo| tisted;.
112) I=#EE3](2017), "1SO A4 F FAIARI(AMS)) BEA.
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Z010] Bx} Y82 of2 39} Ztt 7t 2L Plan(Al8)-Do(A3)-Check(HH)-Act
(£4]), & PDCA &30l 7|24 Mger &5 WHEska Sl
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2 e, A71He] Aol Y] tiA = Az, AEH 2 A9 29 BE E‘%Ha
A 2Elo]| 5t 7lolE Sol @A) st A8 Zolc}. o]A]
of gt BE2 vlwg 2T Jfdo] SREIAY TR

0|9} o] Al Aol digt =AlHEEC] FHEHAL ol wet S sk
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WTO/TBT @70l Wt =7t #4& =ARFA0l FAIsH=S stofof i, il =7}
HEE7|EH) A202ME FHEES SAEEC] £ =S AL 115 w2t
A FAEZ] SHo] AT o7t A7IH, ofAH AREC] HE B¢ U] & A
ol A & AN AR 2te & e THol E ok St oRt £8 3452
Zgste Ul o] SeAe AEste] Ee iEd dart 9l Aol

114) 1SO &H°]A], https://www.iso.org/committee/299764/x/catalogue/, FAAY: 2017.10.18.
115) $45(2008).
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Abstract

Validity and Effectiveness Evaluation of Environmental Infrastructure
Investment

Hyun-Joo Moon, et. al.

The purpose of this study is to establish an evaluation system for the
validity and effectiveness of investment on the environmental infrastructure,
and through the application of the evaluation system, to derive sustainable
investment strategy of environmental infrastructure industry and secure the

efficiency of the national policy and financial investment.

As a first year study, this study suggests an evaluation framework and
application plan for the infrastructure investment in the water and sanitation
sector (WSS).

First, the study derives the necessity for the validity and effectiveness
evaluation framework by analyzing the investment structure of the domestic
WSS. The WSS needs re-investment in order to provide sustainable service
because of the infrastructure deterioration, and there is arising of new
demands such as flooding prevention and odor prevention services along with
the environmental and societal changes. As the financial burden is
aggravating due to increase in the investment demand, it is necessary to set
policy goals which reflect socially changed values and to invest by priority.
However, validity evaluation system for the WSS infrastructures is

insufficient, and it is urgent to establish a wvalidity and effectiveness
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evaluation system for the investment, especially about the necessity for

re-investment due to facility deterioration.

This study designs and suggests a system for assessing the validity and
effectiveness of investment in the water and sewerage infrastructure with
reference of the feasibility evaluation system for investment on the domestic
and international infrastructure. The purpose validity evaluation framework
based on the asset management system about the deteriorated infrastructure
contains investment validity criteria such as necessity (failure probability,
failure cost), cost (avoidance cost) and effectiveness (reduction of failure
cost). The evaluation method can be conducted through simple scoring
method, asset management system based on the optimal investment plan, or
directly providing the relative efficiency of the asset life cycle cost. In order
to utilize these methods, the priority establishment for the inventory and
evaluation method of failure probability should be enhanced. Moreover, asset

management system needs to be further developed.

It is also pointed out that although the current water and sewerage service
is being evaluated on input-based operation efficiency to provide the service,
performance evaluation system need to be improved for sustainable service
introducing the performance-based operation evaluation, invest efficiency
evaluation and financial sustainability evaluation. The investment efficiency
evaluation can be based on whether the operator utilizes asset management
system and investment plan is based on the system, and financial
sustainability can be evaluated on cost recovery rate and strategic financial
system development. Plus, national financial investment efficiency can be
evaluated by investing on project producing biggest effectiveness to achieve

the ‘acceptable baseline,” set by the government.

Suggested evaluation framework can be utilized as follows: 1) feasibility
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baseline can be established for investment on the renovation project about
deteriorated water and sewerage facilities, 2) asset management and
re-investment criteria, as well as financial strategies can be suggested for the
sustainable water and sewerage service, 3) public investment structure and

investment prioritization criteria can be suggested.

Several policy suggestions are derived to facilitate application of the
evaluation framework. First of all, the government should establish the
acceptable service level, reflecting the societal and environmental changes
and provide the asset management and planning guidelines, strategic
financing manuals, and program development. Furthermore, as an institutional
structure, each role of all stockholders is emphasized such as the government
to set baseline and provide aid, the operators to implement projects, and the

specialized regulators to operate evaluation system.

Finally, the study analyzes the domestic WSS industry situation related to
the application of the evaluation system suggested in this study. The study
reviews the criteria for the investment plan from the national master plan and
asset management concept applicability with the financial operation status
based on the current water and sewerage service business cases. Based on the
implications derived, the study suggest the government to develop a favorable

environment to apply the proposed framework in the future plan.

Keywords: Asset Management, Feasibility Analysis, Effectiveness Evaluation,

Water and Sewerage Service, Infrastructure Deterioration
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