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ABSTRACT

Building energy efficiency is an important field of energy efficiency in China
Promote energy efficiency of existent buildings is an important content of the current
governmental work. At present, China's existent buildings covering an area of more
than 43 hillion square meters, most of which have poor insulation properties and far
less operating efficiency of air-conditioning system compared to the developed
countries. Vigorously to promote the energy efficiency retrofit of existent buildings
will make a positive contribution to achieve energy efficiency and pollution reducing
targets which presented by Chinese Government.

Residential buildings and heating system of north heating area and large public
buildings are two key fields to promote energy efficiency in China. This report as a
progress report of REEEP project, which ,around two key areas of the north heating
area and large public buildings, investigates and analyzes energy efficiency potential
and market demand, analyses current retrofit progress of existing buildings,
summarizes the current financing mechanism of energy efficiency retrofit, and
developed typical energy efficiency retrofit cases with relevant financing mechanism.

1 Energy efficiency retrofit of residential building and heating system in
northern heating area

1 Themarket potential

Northern heating area, including 15 provinces and cities( Beijing, Tianjin, Hebei,
Shanxi, Inner Mongolia, Liaoning, Jilin, Heilongjiang, Shandong, Henan, Shaanxi,
Gansu, Qinghai, Ningxia, and Xinjiang), covering an area of about 7 billion square
meters. Among them, the heating energy consumption is about 140 million tons of
standard coal, accounting for 30% of the whole building energy consumption; the
average annual heating energy consumption per unit is 30 kilograms of standard coal,
which is 2 to 3 times of that in the sate with same latitude and similar climate.

To promote building energy efficiency and heating measures, the State Council
issued the notice of energy efficiency and pollution reduction, put forward "promoting
150 million sguare meters energy efficiency retrofit of residential buildings and
heating system in northern heating area’. The retrofit task was divided to 15 provinces
and regions. Energy efficiency retrofit projects mainly concentrated in the heating
system (indoor heating system and temperature regulation reform measures, as well as
the heating source and thermal retrofit of heating pipe) and the retrofit of building
envelope.

To realize the retrofit task of 150 million square meters requires investment
about 37.5-52.5 hillion, which can save 2.25 million tons of standard coa and 5.535
million tons of carbon dioxide emission reduction per year.
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Table 0-1, Heat metering and energy efficiency retrofit of existing
residential buildings during “Eleventh Five-Year" period

Provinces and Retr ofit task Cunit: 10 “m?)
Beijing 2500 Liaoning 2400 Shaanxi 200
Tianjin 1300 Jilin 1100 Gansu 350
Hebel 1300 Heilongjiang 1500 Ningxia 200
Shanxi 460 Inner Mongolia 600 Qinghai 30
Shandong 1900 Henan 360 Xinjiang 800
Total 15000

2 The progress of energy efficiency retrofit

By the end of 2008, the total completed and under implementing retrofit areain
15 provinces and cities in the north is 45.561 million square meters, completing
26.43% of the whole retrofit task.

Table0-2 Present statusof heat metering and energy efficiency retrofit in
existing residential buildings of northern heating area (Unit: 10°'m?

New building retrofit task of Completed Proportion of
Provinces area of town " Eleventh Five retrofit area total retrofit
in 2008 Year" plan in 2008 task (%)

Beijing 2252.7 2500.0 258.9 10.36
Tianjin 1600 1300.0 745.9 57.38
Hebel 2859.2 1300.0 713.8 54.91
Shanxi 1956.9 460.0 125.2 271.22
Shandong 4652.7 1900.0 62.4 3.28
Liaoning 5927.5 2400.0 591.0 24.63
Jilin 23324 1100.0 290.5 26.41
Heilongjiang 1828.4 1500.0 523.4 34.89
Inner Mongolia 6402.1 600.0 73.2 12.20
Henan 4008 360.0 337.4 93.72
Shaanxi 2023.3 200.0 85.8 42.90
Gansu 262.1 350.0 268.2 76.63
Ningxia 912.5 200.0 90.7 45.35
Qinghai 211.5 30.0 12.6 42.00
Xinjiang 1800 700.0 294.5 42.07
Bingtuan 478 100.0 82.6 82.60
Total 15000 4556.1 26.43

Source: Ministry of Construction; data of Liaoning Province comes from Liaoning Provincial
Government assessment report of energy efficiency goals in 2008.

3 The current financing mechanism of energy efficiency retrofit

After investigation and analysis, our team summarized five financing
mechanisms to promote the heat metering and energy efficiency retrofit in existing
residential buildings of northern heating area: (1) Government leads the retrofit work
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with subsidies and determines the implementation organizations through bidding . (2)
The property unit or property management company organizes the retrofit alone. (3)
Organized by heating supply company alone. (4) Energy management contact. (5)
Co-funded by different organization, such as property unit and energy service
companies cooperation, property unit or heating supply company and households
co-financing mechanism.

4 Thetypical casesof current energy efficiency retrofit financing mechanism

Five typical cases of different energy efficiency retrofit financing mechanism
were developed, including Residential building energy efficiency retrofit in Ningxia
Autonomous Region (government + personal) ; Residential building energy
efficiency retrofit in Changzhi City in Shanxi Province (unit property company)
3.33 Dormitory energy efficiency retrofit of Taiyuan internal combustion engine plant
in Shanxi Province (energy management contract +property units);Envelope
congtruction retrofit of Lotus Il buildings in Liaoning Province (heating supply
company);Energy efficiency retrofit of Haiging Garden in Qingdao, Shandong
(government + property units + individuals).

1 Largepublic buildings Enerqy efficiency retrofit

1 Themarket potential

China's public buildings area is about 6 billion square meters, power
consumption about 300 hillion kWh with the exception of heating. Because the per
unit power consumption is large with great energy efficiency potential, large public
buildings is the focus field of energy efficiency retrofit. At present, China's large
public buildings is about 300 to 400 million square meters, with 50 billion kWh
power consumption without heating. Among annual power consumption in large
public buildings, about 40% ~ 60% is used in air-conditioning system, 20% ~ 30% is
used in lighting. Large public buildings have density energy consumption and the
average annual consumption is about 150kWh/m? ,which is 10 ~ 15 times of
ordinary residential and have more than 30% energy efficiency potential. Energy
efficiency retrofit projects are focused in air-conditioning system, lighting system,
building control system.

With 50% retrofit of the large-scale public buildings, saving 30% energy, it can
saving 6.7. ~ 9 billion kWh per year, equivalent to 2.4 ~ 3.2 million tons of standard
coal, with e emissions reduction of 6.75 ~ 9 million tons carbon dioxide. In
accordance with the retrofit cost of 2,000 to 3,000 Yuan / tce, it needs investment of
5to 10 billion Y uan.

2 Theprogressof energy efficiency retrofit

(2) Public buildings energy efficiency retrofit
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Since 2007, the central government invested a total of 110 million to the
energy efficiency retrofit of central government office, has completed air-conditioning
system retrofit in 23 units include Ministry of Foreign Affairs, implemented electric
sub-metering retrofit in12 units include Ministry of Agriculture, replaced the
energy-saving lamps and modified canteens gas in all 96 units of the central state.

(2) Commercial buildings energy efficiency retrofit

At present, most of the commercial building energy efficiency retrofit projects
are still implemented with the traditional business mode, that is, energy efficiency
retrofit financing carried out mainly by the owner.

With ESCOs expanding, which operating under the "Energy Management
Contract” mechanism, commercial buildings have become the important areas for
ESCOs to implement energy efficiency retrofit projects. Research shows that in the
implementation of the ESCOs energy efficiency retrofit projects, 60% is for
commercial buildings. However, there is no clear sector to manage commercial
building energy efficiency retrofit in China, currently it is lack of authority statistics
about commercial buildings energy efficiency retrofit .

3 Current financing mechanism of energy efficiency retrofit

After investigation and analysis, the project team summarized three kinds of
mechanisms in large-scale public buildings: (1) Government financing mechanism, (2)
owners’ self-financing mechanism, (3) ESCOs’ "Energy Management Contract”
mechanism. And the EMC financing mechanism can be divided into 3 categories: (1)
Energy efficiency benefit sharing, (2) ensure the energy savings, (3) Whole energy
systems management.

4 Thetypical casesof current energy efficiency retrofit financing mechanism

Three typical cases of different energy efficiency retrofit financing mechanism
were developed, including

Energy efficiency retrofit of Beijing Municipal People's Government
Administration Building (financial subsidies) ; Office building retrofit of Construction
Bank (EMC-benefit sharing); Xijing Hospital retrofit in Xi'an City (EMC-whole
energy systems management )
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0% e K o SR B AR F R 1K) 30%, 2 FhE 4 SR e AR 32 AL B 4

AETT B DO F AL SRR, HATAA 70 47 J5 K. FA7 i AR
1% REAE~F- 2 2004 30 2 JT /AR J5 oK, I [R) 2 B AU AR 1R X 1 2~ 3 1% A2
A (BEE L0 8 AT hREIFE VKD, FREAELA N L4 fCmibrrErE . JLae
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q
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(D ERA5: ENRARRG R GRERESOE;  (2) I R &t
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CIRVAIE AL XA
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MY R R VG, R 90 SEAUK BUR Bt (K 55 J DRt B HoK~ A7
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P15 1 DR B PR D B RR S [R 26 B AR X 1) /2 31 /3, ZERRCR, IR

1.2-2, FERBEFRAE RS+, Fl9 85 H AL AR b B R Bk, B 4
ANETG, 6 EhkhE . TR 1 U 2 R U, [ G R I AR I 2Rk
R B e (R L 2 T0% A AT, LR 1.2-3, °
£ 122 ARFEEFEMX EREAED * 1.2-3 SACREX LR 2 B R &0
SRR R R HL B FEPIRRIB I
AR IR BHR R L E
=rn’ i A
po i ) JEEHX MRV HL X
BRYEF LS R Y — 8%
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: PG 7] B b 11%
Jb 1.2 35 0.7
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Heid 50%, )R] SZEL Y R B 5250 J7 mibRvELE, wHE AL TR 12915 i,

= AEFTRBCET ST
(—) H5

ANFEEESA, WA B, A5 BB A BUR A SR AThRESR
R, BRI AES (S TR BUNTRT AR, RN (AR,
SRINGEE) |, RIS CWRIEIOLE . BRI, BHECC IR (G
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AL L2 3000 124 kWh.
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) i g § Hﬁmﬁﬁthﬁﬂﬂ%ﬂﬁ EVFZ I P T 30% ~40% . “‘%Vr 2010
W, RE T2 R EENLA EIL 5.26 14 kW,  Hodr B ) 25 B HL
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60% o RHAMEA, Xt RMKAEAT A SR TT, w] LUE RALKRIR 424 Hia
ATREFEREAR 4096 LA 1, DA A mp 2 R B HLFE B (K 2096 ~30%
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L (R R 2 Lo 1 2.6, s RE S 6AT AR R KT R TT R 70
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W E S AE A& =, BE. BT AT R ARG W
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A 1.3-4 BABRFHIAEESTFEHE LG B 1.3-5 R E KW E L2 TR E & g
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Ao H D SPKOEh 150kWh(mP-a) HHE, S Bt 50% KT A, ik
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PkHE Bk 675~~900 J7 . $4 B 5 AR 2000~ 3000 Jo/MERR ST, )T
B 4] 50~100 127G

M. /M5

Zi BRIk, Joue b R A R AN B SO 1 B I SR AR, 3 I A
PR Si2 e 2 R0 RN SO 5 B8 BT g DR S+ R A Sl SRTY R 5 10 9 g
T EKR.

HAT, ER @My o A, SR Rl A R o, R I AE B
BB T I AR KR B EE, T B @S RE G W L B AR,
AR PR E L P SUE LR 2N AHOCTT, T 4 BBt —
WAzt (R AT S 28 5 AR, R AR50 E 55 1 Ak 2l (K DR 3R, A H I el ot it
Ry @ 7R BEAT AU RE s i R, BOMAMEIUE BT S T
Yy B, AT AL ¥ 92 DN Afl B AN R v R SR e v, Bl LA 1R 8 R A HE B
A7 52 SR1Y A S0 (1 5% s o

? YAk AR 357gce/kih THEE (2008 HHE L AR, T E R HRRALD LR IA.
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f T, RBORH A GDP AR T 2095 43 24 e 1
bR ESUITREAE ALY RS, 0 SCHLA 1 B Rl R TSI, 2
ST T2 F RS, — RS AT 15 50900 B il 43
AFLRE TR 7 B e 65910 5 b 6 RATH R SR IR SEmIRAERE ,
IR RIS E LU A0 TR JRBAIShRIERE AR, 515 Tl
SRS 10; P R A L ok o R A ST RO
GEMEPEREE: VA B A M AT R AL it =
O 55 AR S0 LS LR ST DU B 5 A1
P

A AE B 125 56 TIN5 A TR M) SEHBRE LS R, 3
ARSI L4 toe OZE LT E FL b, 2 BRI LU 21.46
¥k, b, BRREAEN 15.92 (¥ ik, WEATRESIEE 554 107 Jik. Anit
SSHEALS T TR BN 33360 1476, JLr AL 1Y AL LA 4950 1L7C.

FEBUR AR RS AT SR b T 3 AN 6 35 B IGO0 15 Je B it 4001 e e T
PRI TRt

(—) Jb77REEH X 8 R AR ST RE SR R

1 s

2007 47, HESEERISFT REA AT, B A5 e A T RE SR AR S AiE
K, SRR AL 5 R X WA AR AR R A T RESGE 1.5 44K
it H AR, RN, R SOEAESS 7 = BEE] 15 4S8 T AX .

2008 4FJi5, b7 15 44T L8 % IE A8 St s s R T B 4556.1%2 )7 J5 2K
SERCAERIEAT S5 1) 26.43% o Horp, R, Wb, JEg. HON. Brg i A
X OV 5E REGEAT 45 1 50% LA L, AR 2.1-1 W BGERAR 45 45 Hb CL T T TIRURIG
RIS TAE SR AT T 2008 4 1 RESUE 2 il vt 4, it 64189 it b, db
56129 Ji ot R 16983 Ji i b4y 6560 /ot L4 1126 Jiot. WS

O, RO 4 3965.1 JIF UK, A EILTHAE: 10T A s R .
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3384 J G HEM 5753 JT G BBV 8227 J oG~ L4 746 TG ES 8121 J7 T

Bevh 361 J7oG Hil 2901 Jiot. il 213 ot T E 3685 HIt.

#2111 I REXBEREEAEI BRI RBESRER G T md)

. 2008 “E Ik BT o W] 2008 4 i i HUEAT 55 58k
e SN A HUEAE S5 SE I A el (%)
b 2252.7 2500.0 258.9 10.36
PN 1600 1300.0 745.9 57.38
b 2859.2 1300.0 713.8 54.91
vy 1956.9 460.0 125.2 27.22
th R 4652.7 1900.0 62.4 3.28
ST 5927.5 2400.0 591.0 24.63
Ak 2332.4 1100.0 290.5 26.41
yAlR 1828.4 1500.0 523.4 34.89
EEa 6402.1 600.0 73.2 12.20
NN 4008 360.0 337.4 93.72
(S 2023.3 200.0 85.8 42.90
Hw 262.1 350.0 268.2 76.63
TH 9125 200.0 90.7 45.35
il 2115 30.0 12.6 42.00
B 1800 700.0 294.5 42.07
| 478 100.0 82.6 82.60
it 15000 4556.1 26.43

OB @B, R T R Bk T I T A BUN 2008 4T RE HAR S A B

FEWA R ReuE I RE R, & O BRI E SR, VR SESaE T,
NGOG D, CURTHCERI, SOt T tbaEm e, B e AR . R dest
S HBUR AL TAE, s BSOS HI N BUR S 1 B0 TRE™ S TRE™; il
WS B W BB 1A, Boahcios T R L gnlsoE i, e s R e
Froaiti; TRBWCE AL TSR BOR, BUSEOUN BOE TR S R .

FHAE TAE P AW BRI K T LU N IR SOE R, — o2 BUR 22 kA
A, U O I TR BT SO S AR . o B B 2
) AR SASGE R I = A F) O SR S DO 5 TR RE TR IR 55
o) A ZABGE R TR BN A B ARIE RN 98 g B, ™ B 5 45 1]
REVR IR 55 > ] A R AL AR S, i BORAL AR A S5 A1 7 3K ) H B 4 27
iR

XL R R AT TS T e ROl T AR R, e T s R
S RINERRAVIS= Wil d i 9/ W 1 NP 6 P U o SR (o) 1/ =T LT T (1 P
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HAT 3 55 R BEA S T A AL, By b AR A AT A A St s, BV B 5K 22
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