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Foreword

The pace and scale of China's urbanization in recent decades is unprecedented. It has
fundamentally altered the nature of cities across the country and Shanghai is a unique case
in point. The city lies at the heart of a major metropolitan region that has seen a staggering
transformation in terms of both economic productivity and improved living standards for
its citizens. Today, Shanghai is recognized as an economic engine as well as a knowledge and
innovation hub driving the Chinese economy, and a leading urban center in China that can
also offer lessons of great value to cities across the world.

The partnership between Shanghai and the World Bank goes back to 1981 when the first
World Bank loan was approved for a University Development Project in Shanghai. The World
Bank has since financed over 35projects benefiting Shanghai, allocating over $2.3 billion for
a range of investments as well as technical assistance. The partnership with Shanghai has
been the source of new and innovative ideas designed and tested in Shanghai and later scaled
up and implemented throughout China. For example, the Green Energy Schemes for Low-
carbon City in Shanghai, approved in March 2013, supports low-carbon city development by
promoting green energy schemes. Another innovative investment is the District Financing
Vehicle (DFV) , which was created as a pilot platform to provide financial, technical and
managerial expertise to Shanghai's outer districts to improve environmental services.

The Urban Infrastructure Investment and Financing Seminar on October 29, 2013
provides an optimal venue for Shanghai to exchange knowledge with the rest of the
wotld on urbanization in general as well as, more specifically, on how to set up sustainable
financing platforms to fund urban and peri-urban development.

Shanghai has become a source of inspiration for cities across the world, and we look

forward to further strengthening and deepening our partnership with the city in the years

" Y

Claus Roland

Country Director

The Wotld Bank in China
October, 2013



AR S AT A TR T 20 142 80 AL, SUTBEIRITHK. 15K
FOEA R Fe 9 & H S T A& E, (RSB AKEH, mEGIERMIRER .
X (B) HRIEHREDH ST TE (District Financing Vehicle, DFV), A i
LU B S M AR T, fE “ EHTTEIREE APL (RTEE LYK HiH
M SRt R 3L A8 7 1Y, 2 R AR T O B R LA
FUEHAR . Ak, E#aT 2004 07 T EEEAE RO ™ AR B B TR A
wl, 1E4 DFV MsEitE F4K. HET, DFV & HE 2 (ZECH FRITHRR, Hd
& DFV - & 95 2 F7H 6000 J7 E T/ NYEISIRHEIE , LA R K
JFOK TF2 1.4 {2 £ ot AR T O3 300 H #2482 7 LB IR 55, FF 2L SR KA =
it 1 FERIT R YU SEI” (sT) HiH .

SRR TP E W CE b A 4F T M E A EM . TR, tHRRAT
ol St A A& 4 BN, WESEN “REBRIT™, BN “FHRERT, H
] “HRBAT KR (AR ER BRI H RS SMER, A
TiH AR it B AEE AR O E bR R, HEShARE] PLE. PR Rk
G5 A H @ E A BOERIZEG M. AR TAE 2 BRI N
P S R AE MR AR KR S O R B BN BT

B 2011 4E44, DFV %10 T 4% TR/, Sela ki B T ik
F Flk I A FAGAE» Sl T oK N5 7K 3 i 1T REHS R > AT TR %18 S g
SAMRRIT b, ARk “HARITSCEGEA EX AR AR BRI
HAS L AR SR 8, TR RURITEE E. mleiX. S5fER
I T S SIEERL, ST, o2 2 a0 3k B Rt 1%
PR E KT R. ARGEH T RERRA R H 2 v SRR E H. I A A
AR R R I A e 5 5% .

vii



viii

FEF

50 T K ANSS KR HE TS BEFE RS

TR B ARAEVEY RENE T A KK E R AWK S Fol b sk
BAFAEYE (PPP) MIARAUR, LU RGI S ST R pPr A8 TR A
IKFATIRIAERR, Wil EFpsoRk “Wo| REEAS SLEMEM
HEig5izs, (LEtsE i m s 552877, X PBIsEfe it 17 B SCFef
fad.

SRR KB T RESR Ry AR 1 LAE W BER A S KR T g K Ak 2
T H A RETREE AT REL S, i R A U1 SE vl AT RO BORSEME, SR FI7S K4k
A KRR AR TRE. MiBU 4 M2 AR, KRB 44
FRSRE. EE ARSI, merGREmkl. AR, LM< en
HifE ~, SCELTTREWHE, IRE%aa, % 1Rt F AamET.

ST SR BT A R = AHERL, Dl B B
SEHFRRBE T — D THERE, T BB A R R R AR, ORI E
W BT 1L BRI A Az o AER TIREL AT o, T8 5 3 5K T Y 2 o i 6 T
W B HER, TSEBUR T SIRE SR IR R, %R T
HEARME R

SJa, DFV ISR FRTFERE MO RS, EF iR R R
WA THIE, SRR ZFEERBCHRGIRSF TR, HER i FRT

AT RESS B BB A

FEKVFAR, HEAZZA, WlBEEHIFEIE.
EHEEIA R A B E AR A R K

2013 % 10 A T Ll




tH kit ise BA

REJRARI T RE R B 4] (ESMAP) 22— i it FUARAT B EEAY SRR B R
TR TR R E R AT AT AR 55, DASEER s HL IR e e A
HUFIRE J7, BRATBID 72 [ A0 (e 2E 257 3 IR PR At EL AT 35 85 A R Y RE IR A ek 77
Ko BEUEFRI BB TR s OCRIE., A PR 2R EEL TEE ., kS,
SERBE, AT, MREL. e, SEE A KA RRATRB.

AL @2012 4E 2 A
[ BB AT AR AT / R ERAT
BHE L AFIX H 5 1818 5 | A H 20433 | £[H

REVR AR B ER BT &I (ESMAP) 85 1 U= A T 5 % B K R &
ESMAP f) TAERUR . AAFTR G0 —Le0R N AEIE SO, TCIRSL 23RN

AN A AR E T E W, W MEM X TREXEERFIE W,
TR FR VR, RAERIERIW . TR ESEME AR H, VR
B % ESMAP £ 3, ESMAP @i &Z i HAF i, —BaBES FRE. [
ESMAP 2 Bt (2 A SR — (5 | 1 S B4 i 60 AR

H A E R RERITAEA, REBEFT, AEHTIHAEMER,



o
i}

A5 B DA 0 A Bl i 3ok i A 2K R 5 K AL BRI H A Al 5 i AR AN RE 1) 3L,
SRR KGR BE R T, SR UK, KALFR | C 7K A K35 7K i S S A b 2
X TE Bl B B K 5 KIS E AT T, TR IE IR /G R O W oK
BRI R Bk a8, X rRE R E S, BEIFARIFIEM TS,

K Ris/KZE RS, BABAER G SIEERAEN 5% ~ 30%, KR
PR FX A BE S, A E R PARF| ST 40%, X ZERE R A A
FEFE R R MK K T /K28 BRI 4 (R e B K

T RE R PRI K R i5/KIZE LS E AR X B2 —. X T AZHik
FeisKiz g Ak, AR EREERA, 297 RER A5
WA A T 5 4F, @R R R ILEE RN A, AT AE P RIS A By
JZ K 5

X F U e AE BREIRTT, SR BK KI5 K2 E L0 RE RO BY T R BURF I 14
B, [FEHE AT A8 E KIS KBRS BT E . M— T EREE £
BRYERE EE, itk R i5KiEE BALR BT ARG B K EE R T E T,
A1 24 3 DA 2 22 BRI 75 e HE A

ETHAWEEIR, KEEMK 5 /KEE RALE B R A 0T e RS
i AT PAFE A 10% ~ 30% BTRER:, BN 1 ~ 54, W45 [ BTy
REFE MR T & 2R A FRALIR G, BT R AWK, AR RETR 45 LA K 5
B B I5KIEE RO AR & St K EE, R X kK,
A BRERE 2R - BB ERAOMK & T5/KEE RO RES CH KRR, A E
By GOREE: N

E HAHEEKFF, REEA P TE0& IR i, AT ARR R 2Bk
F it 7k K15 7K A FRAT L A B & 34 A2 ~ 168 HAZEURY / 48, £EkiZfr 3 #iiy
RERAY RSO 23 FRABUKH WFE KR, & THERIGIE 2008 244/ %
A,

xi



YT HE K FR)S K IRHE T REFE R

IR ATEAE K B 5 K IR 55 R TTREMUAR, £ S A9 Pk SOk B ATl A
DA, R PR A . ATl A R AA ] 2 i 5 K R T5 7Kas B B
Gask, REIRE BRI, WUBEURM RIS, XK B R E R
K Bei5 7Kz 8 B SE BT RER RO A . AR R RIIRUR) BR 5 EEAE R GEAL i i
S, BRI, RENER LS, HHESR M EKBUFE SR WAL
G RE % TR G 0/ R OT ARG, R AR RN SO B LR R, R AT DA
£ [F] RE PR /KA B U 2L 56 =T e .

REJRARI T PR BY 71 RITE 2008 4F % T RERUK T (EECI), PASCHFAIfE
HE FARAT B 2 it AT IR B [ K RRIKT Y HE TAE, AR 1E 0 EECT 2Rl
AT — IR TAE, MBI T5 K PR LA B RETR ARG AR AT 3 145,
BB KPR B K R5 /KI2E AL RERL. MR IRRE IR AR A AL & AT a] A5 45
(IENEAZT



Bri

A4 ittt FERATREVR IR VE B R Bt R (ESMAP) . /K3, /KFMEF Tt
KIERIT (WSP) By N i [RHES , AR 5 645 X (ESMAP) |, Alain Ouedraogo
(ESMAP) |, Seema Manghee (7K#B[7]) 1 Alexander Danilenko (WSP), 37 T [E
Pr4fcm] (IFC) Jeremy Levin, Elizabeth T. Burden 1 Patrick A. Mullen %5 /) 32 5
FiFi, Shahid Chaudhry %7K K75 7K1z 8 B r) i AR Y B R4 PR M0 A T
THINV R EES, FARME THTR SR A B s i 41T Caroline Van Den
Berg, Manuel G. Marino £l David Michaud JE# A (B AU LA, AREIAE L
J& 14t ESMAP [ Rohit Khanna F Jas Singh 7 ff £ it &5 #A 8] fr 45 9 @1, [R1 A,
SR ESMAP 1 Nick Keyes 1 Heather Austin 7K $H 4 85 H0 Hl {E & 2 T1E.

FEit, R AT A A i T I BUR S A BRI ], A i s
FERTTOERKT0 H TR LA K DFV G TRV AMEBE T TRAIFSEE
LI5S

Ak, MEABHRFLBIES, &7 7 XFFEFPH M RRIT ST
MEFRNFBREPERHE, HbhOEARPafiEs / BT EREIRE S &,
B AT APL 101 H 40 ] & 75 K ¥ (Suhail J. S. Jme'an) . # B | Toyoko Kodama,
Mayya Revzina ZASF%E N

YR BT IR EE APL = A R AT OE K00 H A S it 08, L R
AR RARA T H 2010 458, X g - DEV A7 R FARTT I GRS
B (ST) MBS T 7750, ERzA e fmma,. THE%R
. 7N s .3 |

xiii



ACEEE

AFR
ANEEL
ASE
AWWA
CAESB

CBOD

CDM

CEC

CHP

CO.e
CONAGUA
DAF

DO

DSM

EAP

ECA

EE
EECI

American Council for an Energy-
Efficient Economy

Africa (World Bank region)

Agéncia Nacional de Energia Elétrica
Alliance to Save Energy

American Water Works Association

Companhia de Saneamento Ambiental

do Distrito Federal

carbonaceous biochemical oxygen
demand

Clean Development Mechanism
California Energy Commission
combined heat and power

carbon dioxide equivalent
Comision Nacional del Agua
dissolved air flotation

dissolved oxygen

demand-side management

Fast Asia and Pacific (World Bank
region)

Europe and Central Asia (World Bank
region)

energy efficiency or energy efficient

Energy Efficient Cities Initiative

HEREIE

EXEVHREEFERS

FEMX (HH FARFTIX )
7 E K H R LS

e s 1

FEEHK LR

B 7 ) I B S DXk K B 95 7K
]

B A AL

T s & AL

I REVRZE 51 2%

PRI

A
BEFEFKRBEZERS
BRI

R

woR TR

FROE B K P X (i SRR T
PRi)

R B I X (SR RAT X
1)

TIRE / REAX

RERII T E I

XV



Xvi

HERS

AT AR FNIS KRB 1T AEHR

EEI
EPRI
ESCO
ESMAP

ESPC

FY

IBNET

IBRD

IDA
IDB
IFC
ISO

MIGA

MW

energy efficiency indicators

Electric Power Research Institute
energy service company

Energy Sector Management Assistance
Program

energy savings performance contract
fiscal year

International Benchmark Network for
Water and Sanitation Utilities
International Bank for Reconstruction
and Development

International Development Association
Inter-American Development Bank
International Finance Corporation
International Organization for
Standardization

kilometer

kilowatt

kilowatt hour

Latin America and Caribbean (World
Bank region)

cubic meters

monitoring and targeting

milliampere

multilateral development bank

Middle East and North Africa (World
Bank region)

Multilateral Investment Guarantee
Agency

mega watt

RERLHE R

LT
TREMR 5 22 A
RETRARI 1 R AR Bh 14l

1 [ AE TR B

4

[ Fr it 7K 5§75 7K 4b B8 472 1
Xt R 2%

FE PR S AT R R T

BRIt &
R MIT R IRAT
I P 2 2 ]
I Prp AL 4 2R

K

TE

T

LT EMMANE Lo (HEF
AT

SR

REUR M0 A0 AR BE

L

Z N K ERET

AR BAEAEIX (1 AR AT X8 )

it FERAT 2 B FEHR R LA

JEEL



KNS KIRHE T3 AEHE R

BERSI

xvii

NGO
NRW
NYSERDA

O&M
OBF
ORP
PIU
PPP
SAR
SCADA

SECCI

UK
UNFCCC

UNICEF
us

US$
USAID

USEPA

nongovernmental organization

nonrevenue water

New York State Energy Research and

Development Authority
operation and maintenance
on-bill financing
oxidation reduction potential
project irﬁplementation unit
public-private partnership
South ‘Asia (World Bank region)
supervisory control and data
acquisition
Sustainable Energy and Climate
Change Initative
sludge retention time
technical assistance
terawatt (10 hour

United Kingdom

United Nations Framework Convention

on Climate Change

The United Nations Children’ s Fund

United States of America

United States dollar

United States Agency for International

Development
United States Environmental

Protection Agency

EEUFFHLR
TelA K&
AN BRI T ST R E

EE MY

Tl 87 fal %
AR AL

Tt 5 SE it AL
KEEAE

FAEIX (AR AT XK )
Bl REM ML R

ATRFEERE TR TR L ABIX

545 i [E]

AR Bl

10™ FUAFHY / A FOR (L)
Es|

B E RN E A2

REEILEEES
*H

%7T
XEEPFRTAE

KEFSERIPE



xviii 455 &3] W AR ARSI HE TS EHE R

VSD variable speed drive A5 R IR 2 4

WB Wotld Bank fit FARTT

WBG World Bank Group e FER T H]

WERF Water Environment Research EEKHEHNTE LS
Foundation A

WESCO water energy service company FTRET /KR 55 2~ ]

WHO World Health Organization R A AR

WOP Water Operators Partnerships KGEEREGERE

WSI Water and Sanitation Initiative IKE N PARIL

WSP Water and Sanitation Program IK A TitK

WSS water supply and sanitation itk 53 12

WSSC Washington Suburban Sanitary BERIX PAER S
Commission

WWTP wastewater treatment plant 57K AL

WWu Hok Kei5 7Kz 8 B

water and wastewater utility



HRBITXEIFL

T & ETR
BEHm: £ R ¥ &

% %.x #

1o Bk RIS K IR T REHR R
& & X

B o W 54

BY remunerwanwmamss

A Primer on Energy Efficiency for Municipal Water
and Wastewater Utilities

— Reducing the Energy Cost of Municipal Services
Copyright © 2012 by International Bank for

Reconstruction and Development / The World Bank

Ikt kK s K 5 e YT RE AR
—— e T B 55 () REFE e A

© EFREMHFRRAT / tERRAT, 2013 4F,
LA

This work was originally published by The World
Bank in English as A Primer on Energy Efficiency for
Municipal Water and Wastewater Utlities in 2012. This
Chinese translation was arranged by Tongji University
Press. Tongji University Press is responsible for the
quality of the translation. In case of any discrepancies,
the original language will govern.

QIR AT AR5 K 1Y REFE FE) SO T
2012 4F iy tHh FORAT R, oh ST El (] 57 R AR
R AR, B e ] 5 K AR R E B IR

$#% Alain Ouedraogo Seema Manghee Alexander Danilenko

B A A P R A Rl SERL,  HF RSO T
Po HICHT HSORAE A BN AR 2R, LA
R A

A BT R R BB T AR . R LA 45
BIAEH M AL, AR R RAT R NAT
EE LN A E R REBFAE, iR RT
AEA AT & B p e s v, b AR [ B
Emi R, Bie, AREEAER, A&
AR AT A fo DXk i 00 ) 4 W S S R
SR M TN

2% 4% o i (T £ 158 B P 2 A R 4 O BB AR A
At FERAT Z AR e B BR 2R S b, R
WRETHATR R B BT A AR )

R TRV AT AR BE ), 3 10K R 1 S 4R
(T

1818 H Street NW, Washington, DC 20433, USA;
fax: 202-522-2625; e-mail: pubrights@worldbank.org



Bx

- T P PP TP PPN v
- ) P PP vii
HERRARRH oo eooveemeeememsmscniii it ix
BB o vveeree e xi
BB - oo s s xiii
AR IE oo XV
T FHIR o s e s s S s e s s s s s st s R s S S a S 1
] 2 FE IR T L K A 75 IK AT A BT BE [A] BT ovveveeeenmmeeeecciae 1
HH FARATIRTT BEK 275 KI5 H S BT RERLT wovevrerrressmmssssesssssnisssssssssssssssssssisss 4
Ho At 22 5 F R ALK S 320 35k T (AL 2K A2 75 AR BTG B B FIE ovevveveeeremseemereeeemenienienns 6
2 HEASKIZERIBEEERSTIRE e, 11
T8 B LK RNV IK B HERIL - ovvoveeereeesereee st 1
BEVRE FHBAIFA I, covveererrermsrmmmmssmsimsimesminssisisinsisiinsssssnsinssisiassasssssisssassssesssnssisssssssssssensrssess 12
B LB HE T B AAH 5 B AR IR vevereememsemmemsesem st 14
AT KRN 5 KA BE BT B ERE ovveeererrmrsrmssmesss s 15
3 KIS AKIZHERIBEDIETE oo 19
BEVE R FH TG N AT 2 oo 19

Xix



