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Rapid growth of urbanization in ChinaRapid growth of urbanization in China
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!! Total floor area : 40 G m2Total floor area : 40 G m2

!! Urbanization ratio of China atUrbanization ratio of China at
2003 is 41% and still increasing2003 is 41% and still increasing
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Urban building area development in ChinaUrban building area development in China
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GDP Vs. Total Energy ConsumptionGDP Vs. Total Energy Consumption (TEC) (TEC)
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TEC, Primary energy consumption TEC, Primary energy consumption 
100M ton coal equivalent (100M 100M ton coal equivalent (100M tcetce))
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!! What is the real difference inWhat is the real difference in
degree of urbanizationdegree of urbanization
between China andbetween China and
developed countries?developed countries?

!!  Can China Can China’’s problems bes problems be
solved by duplicating thesolved by duplicating the
path of developedpath of developed
countries?countries?

!!  Can per capita residential Can per capita residential
building area and buildingbuilding area and building
consumption of energy,consumption of energy,
land, water and materialsland, water and materials
meet the goal of sustainablemeet the goal of sustainable
development?development?
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A.  Relationship between theA.  Relationship between the

speed of urbanization andspeed of urbanization and

pressure on the environment &pressure on the environment &

resourcesresources
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Urban area
#OPª«¬­

Steady period of urbanization

2010 2040

®¯°±²0N¦_`®¯°±²0N¦_`

#OPª«­³´FG#OPª«­³´FG

Speed before steadySpeed before steady
period -- needs in-period -- needs in-

depth studydepth study
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Lesson from developed countries: Excessive speed of urbanizationLesson from developed countries: Excessive speed of urbanization
negatively impacts industrynegatively impacts industry
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!!   US : Accomplished urbanizationUS : Accomplished urbanization
led to stagnation in steel industry,led to stagnation in steel industry,

and made it have to turn toand made it have to turn to
overseas marketoverseas market
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After 2001, rapid urbanization accelerated the development of the energy-intensiveAfter 2001, rapid urbanization accelerated the development of the energy-intensive

building materials industrybuilding materials industry

v+lv+lTotal energy (100M Total energy (100M tcetce))

YÖ×ØYÖ×ØPlate glass(10M B)Plate glass(10M B)

ÙÇÙÇSteel (10M ton)Steel (10M ton)

ÚÛVW?ÚÛVW?Bldg area (100M mBldg area (100M m22))

�Ü�ÜCement(100M ton)Cement(100M ton)

Primary energy consumption and production of main building materials
Total energy
(100M tce)

2005\ÇÀÈÝqlÈ/ 2005 Steel product &  consumption
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4-5%4-5%
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"" Production of building Production of building

materials consumers 5-5% ofmaterials consumers 5-5% of

total commercial energy usetotal commercial energy use

"" Direct and indirect building Direct and indirect building

energy consumption was 20%energy consumption was 20%

of total commercial energy useof total commercial energy use

in 2005in 2005

"" If the scale of construction If the scale of construction

falls by 50%, total energyfalls by 50%, total energy

consumption will decrease byconsumption will decrease by

10%10%
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Rapid urbanization & construction causes high energy intensityRapid urbanization & construction causes high energy intensity
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Other issues with rapid urbanizationOther issues with rapid urbanization

!! ü�ýþaÿ�!"#ü�ýþaÿ�!"#

## 19961996$$20062006\aýþü�\aýþü�

12701270n%n%//\\

## íîíî20202020\I&¡\I&¡1818X%ü�X%ü�

'()�Ó*aò'()�Ó*aò20072007++

20202020aü�,=-ýþÈ)+aü�,=-ýþÈ)+

.¾.¾27002700n%/n%/
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!! Loss of arable landLoss of arable land

## 1996-2006 loss of arable1996-2006 loss of arable
land: 847 k ha/aland: 847 k ha/a

## If required to conserve 120If required to conserve 120
M ha arable land by 2020,M ha arable land by 2020,
the maximum depletionthe maximum depletion
must be < 1.8 M ha 2007-must be < 1.8 M ha 2007-
20202020

!! The volume constructionThe volume construction
should be controlledshould be controlled

## In some areas, averageIn some areas, average
residential floor area hasresidential floor area has
overrun that of developedoverrun that of developed
countriescountries
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In some regions, buildings have been
demolished to make land available for
new construction

vY?vY?SummarySummary

!! Z[\]^_£` 0BZ[\]^_£` 0B
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m&2m&2

!! Controlling the scale &Controlling the scale &

speed of urbanspeed of urban

construction accordingconstruction according

to the plans ofto the plans of

development is crucialdevelopment is crucial

to Chinato China’’s sustainables sustainable

developmentdevelopment
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B.    Building EnergyB.    Building Energy
Efficiency in Urban ChinaEfficiency in Urban China

;<=>'(*+FG!5 16

i"'(+l{pi"'(+l{p
Status of building energy consumption in ChinaStatus of building energy consumption in China

qr?qr?  TypeType
VW?VW?  XXmm22

Floor area 100M mFloor area 100M m22

\+l?\+l?Annual energyAnnual energy

consumptionconsumption

st��st��
Rural housingRural housing

auvåæ+pauvåæ+p 240240
40004000nrsunrsu+900+900X¦wX¦w

40 M 40 M tcetce + 90 B kWh electricity + 90 B kWh electricity

#O#O

F�'(F�'(

Urban buildingUrban building

xZyz?xZyz?heating in northheating in north 6565 1.31.3Xrsu?Xrsu?  130 M 130 M tcetce

{yz{yz

û+lû+l

BuildingBuilding

energyenergy

excludeexclude

heatingheating

���+���+

residentialresidential
9595

2600 2600 X¦wX¦w

260 B kWh electricity260 B kWh electricity

|}~'|}~'
Common commercialCommon commercial

5050
1500 1500 X¦wX¦w

150 B kWh electricity150 B kWh electricity

=c~'=c~'

Large commercialLarge commercial
55

 900  900 X¦wX¦w

90 B kWh electricity90 B kWh electricity

vv?vv?TotalTotal 150150
5000 5000 X¦wX¦w

500 B kWh electricity500 B kWh electricity

vvvv

TotalTotal

su?su?1.71.7Xr?Xr?,  ,  bäuÀÈ0bäuÀÈ01212�?�?                              170 M 170 M tcetce, 12% of coal production, 12% of coal production

w�w�59005900X¦abäw�vÀÈ0X¦abäw�vÀÈ02727�?�?        590 B kWh, 27% of power production590 B kWh, 27% of power production

v+läi"åæ+0v+läi"åæ+02020�?�?                                    20% of total commercial energy production20% of total commercial energy production
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xZ!���?xZ!���?Energy for HeatingEnergy for Heating

!! xZ'(yz+lÔ8��=að'xZ'(yz+lÔ8��=að'

(*+0d�(*+0d�

!! ©u�]óC'(& )¡ôõyz©u�]óC'(& )¡ôõyz

+l�x¢�£¤¥90+l�x¢�£¤¥901.5-21.5-2¦¦

!! 16.3% floor area 16.3% floor area "" 36% energy 36% energy

!! Poor efficiency and insulation:Poor efficiency and insulation:
consumers 1.5-2 times as muchconsumers 1.5-2 times as much
energy as northern Europeenergy as northern Europe

!! :§¨©=VWDgyz£¤aZ[:§¨©=VWDgyz£¤aZ[

ª`}�*+0«¬Z­a�ò®¯ª`}�*+0«¬Z­a�ò®¯

_°d0+pÂ±_°d0+pÂ±

!! Heating demand grows rapidly inHeating demand grows rapidly in
Yangtze river area, urgent needYangtze river area, urgent need
for energy-saving solution.for energy-saving solution.
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!! 36%36%VWqlVWql3636�0'(�0'(
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!! C,_"���+l³KeC,_"���+l³Ke

>ó�Ya4´Õµ¶È0>ó�Ya4´Õµ¶È0

·Ô¸g:¹º·Ô¸g:¹º

!! 36% of total floor area, 36% of36% of total floor area, 36% of
energy consumptionenergy consumption

!! Lower energy consumptionLower energy consumption
relative to developedrelative to developed
countries, due to lifestyle andcountries, due to lifestyle and
services, huge potential forservices, huge potential for
increaseincrease

2602609797
Å"Å"

USUS

32322727中国中国
ChinaChina

普通公共建筑普通公共建筑
Ordinary CommercialOrdinary Commercial

住宅住宅
ResidentialResidential

kWh/mkWh/m22aa
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!Å'(+l¿�?!Å'(+l¿�?  US vs. ChinaUS vs. China

Residential & ordinaryResidential & ordinary

commercial buildingscommercial buildings

(heating excluded)(heating excluded)
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'(VW'(VW((nnmm22) / Floor area (10) / Floor area (1044 m m22))

=c~²'(?=c~²'(?  Large commercialLarge commercial

buildingbuilding
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¼½d¼½d

!! *+¾�=*+¾�=

!! D''(!¿q'(D''(!¿q'(

0��¸g:¹º0��¸g:¹º

!! Large savings potentialLarge savings potential

!! High energyHigh energy

consumption: 1.25%consumption: 1.25%
floor area floor area ""10% energy10% energy

!! Proportion of newProportion of new

construction is risingconstruction is rising

!! À¤9ÁÔDÂÀ¤9ÁÔDÂ

ÃaÄdÅsÆ)ÃaÄdÅsÆ)

ÇÈÛRaèéÔÇÈÛRaèéÔ

É§óÊËÉ§óÊË

!! Expensive Expensive ‘‘high-high-
techtech’’
appliances:appliances:
more label thanmore label than
benefitbenefit

\�wÈ?\�wÈ?/ Annual Electricity Consumption/ Annual Electricity Consumption
(nkWh/\)
(104kWh/a)

st'(st'(
Rural BuildingsRural Buildings

!! st'(+lóa�st'(+lóa�

åæ+päåæ+pä7070�/H�/H

I}Îåæ+pÌÍI}Îåæ+pÌÍ

0¹º0¹º

!! Z[Î¤«¬st�Z[Î¤«¬st�

+��ac+&ÏÕ+��ac+&ÏÕ

ÐAB0ZÑÐAB0ZÑ

!! Trend: turn primary bio-energyTrend: turn primary bio-energy

into commercial energyinto commercial energy

!! Need to develop sustainableNeed to develop sustainable

approaches for rural buildingsapproaches for rural buildings

!! 60% of floor area 60% of floor area "" 18% of 18% of

energyenergy

!! 70% bio-energy (e.g. straw,70% bio-energy (e.g. straw,

firewood)firewood)
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Recommendations for further energy savingRecommendations for further energy saving
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C. Development of GreenC. Development of Green
Building (GB) assessmentBuilding (GB) assessment
system in Chinasystem in China
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!"%&'(ûüú©0,-!"%&'(ûüú©0,-
Development of Green Building Rating SystemDevelopment of Green Building Rating System

2003ý2þa

2003 Ver. 2

2003, GOBAS 2005, Beijing2005, Beijing

GB standardGB standard

2006, National
GB standard

2007
Eco-housing

Standard
EPA, China

{p?{p?  Current StatusCurrent Status

!! %&'(ûÿst8%&'(ûÿst8

ú©0ÜÓ��ú©0ÜÓ��

##"!68"ûÿst�"!68"ûÿst�

F¶Ç�F¶Ç�

###m�$%ÜÓ#m�$%ÜÓ

##&$'0,-��eH&$'0,-��eH

I!""()�+*I!""()�+*

+a%&'(0,-"+a%&'(0,-"

?�$%,-.$'0?�$%,-.$'0

Z�a£¬aýØZ/Z�a£¬aýØZ/

28018234�}28018234�}

~5U~5U

!! Systems for GBSystems for GB

assessmentassessment

## Most GB assessmentMost GB assessment
systems are operated bysystems are operated by
NGOsNGOs

## Japan: government-runJapan: government-run

## China: feasible systemChina: feasible system
would combinewould combine
government monitoringgovernment monitoring
with market incentives,with market incentives,
with verification bywith verification by
independent agenciesindependent agencies
and regulationsand regulations
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%&'(,-6/?%&'(,-6/?Strategy for GBStrategy for GB

developmentdevelopment
!! i"%&'(,-�Y7�i"%&'(,-�Y7�

)8a"9e,_8:cS)8a"9e,_8:cS

$;�aëz<ÜE$;�aëz<ÜE

!! y�y�Q/LQ/L0'(ABÂ=n0'(ABÂ=n

>ûÿZÑ?¹ !""(>ûÿZÑ?¹ !""(
L

Q

HS

Q
B =

+
=

%&'(9À¤0·%&'(9À¤0·
�'(ÊË�'(ÊËBB,=P,=P

Q: Q: '(AB¶È'(AB¶È

S: S: ä�)ql0��ä�)ql0��
§p§p

H: H: ¿AB0ÃÄ)@¿AB0ÃÄ)@
AA

LR: AB8§pÂ=0ïó

LR: Load reduction to the environment
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!!

Maximize BMaximize B
(benefit)(benefit)

Q= buildingQ= building
environmentalenvironmental
qualityquality

S= resourcesS= resources
consumedconsumed

H= environmentalH= environmental
impactimpact

!! Practical pilot projects inPractical pilot projects in

developed areasdeveloped areas

!! Quality/Load 2-D evaluationQuality/Load 2-D evaluation

system is appropriate tosystem is appropriate to

ChinaChina

!! 8J%&'(­�eDvS8J%&'(­�eDvS

T)B�ST0Hs�CT)B�ST0Hs�C

=aD�Ei"%&'('=aD�Ei"%&'('

D!»¼)éFaèÝeãD!»¼)éFaèÝeã

Û)B�Û;!|e�¦GÛ)B�Û;!|e�¦G

0HI0HI

!! "?ÜÓlLU¾R-00"?ÜÓlLU¾R-00

%&'(,-)ûü1J%&'(,-)ûü1J
DvST

Design
B�ST

Operation

LR: AB8§pÂ=0ïó

LR: Load reduction to the environment
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!! Implementation effects oftenImplementation effects often
fall far short of GB designfall far short of GB design
targets, indicative oftargets, indicative of
institutional shortcomings ininstitutional shortcomings in
the construction processthe construction process

!!  Evaluation and monitoring Evaluation and monitoring
should occur throughout theshould occur throughout the
construction processconstruction process
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!! "KLÔiÂ8ÔÉ§0,-"KLÔiÂ8ÔÉ§0,-

1JaKL����,_"�1JaKL����,_"�

»¼aKLÂÃ)Àæ0MN»¼aKLÂÃ)Àæ0MN

-O-O

!! P1ÎÓ�8óém,-QJP1ÎÓ�8óém,-QJ,,
P1ÂÃ)'(0}4ìéP1ÂÃ)'(0}4ìé

R�STR�STUVWXUVWX !Y��}VyZ!Y��}VyZ

[�\}>@]^_[�\}>@]^_

`̀1.51.5nY[anY[a20032003'éa'éa

20072007%&'(bD0j�0%&'(bD0j�0
A library: 1st class award forA library: 1st class award for

Green building innovation 2007Green building innovation 2007

c�pÚÛc�pÚÛ

'dém½'dém½21502150oo/m/m22

!!

!! Should not simply duplicate thoseShould not simply duplicate those
high-tech but high-cost technologieshigh-tech but high-cost technologies
from developed countries nor makefrom developed countries nor make
building a hi-tech collectionbuilding a hi-tech collection

!! Should promote low cost, passiveShould promote low cost, passive
technologies, and integrated designtechnologies, and integrated design

eefeef
Thank you for yourThank you for your

attention!attention!

345345
;<=>?;<=>?'(ABCDE9'(ABCDE9

;<=>*+FG!5?;<=>*+FG!5?100084100084

zhuyx@tsinghua.edu.cnzhuyx@tsinghua.edu.cn

Tel: 010-62782746Tel: 010-62782746
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1. 2345:CD*+,-.

Green Buildings and Urban Sustainability

UVUV

ContentContent

!The necessity of green building

development for achieving urban

sustainability

!Some best practices and

appropriate policies to improve

China’s green building development

! What the global communities 

are doing in regulatory and financial 

incentive instruments and practices

! .WXYZ[\-.]^4
51_`E67:=>?@

!ab2345-.cd
&efCD*+,-.E
ghi

!d&2345-.*jklEmnJK:
op?@

efCD*+,-.Eqrs

New Challenges in Achieving Urban SD

tuECDvwxyz9{(
)|;<|^}NwErs~
��rs���9�����
yCD*+,-.

XY����

Global climate 

change

����

Air pollution

^}��/�X

Energy 

shortage 

or security

����

Human health

Our cities are now facing a range of
environmental, economic, and energy
challenges. These challenges are
interconnected in ways that influence
urban sustainability.
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Buildings and Urban Un-Sustainability

• In most countries,

buildings account

for:

More than 40% 

of all energy use

About 40% of 

CO2 emissions

30% solid wastes 

generation
20% of 

wastewater

!45��E^}��
��:���

! hE¡¢�8£¤

}

! Buildings consume far more

energy than cars and trucks

(WBCSD, 2007)

!The primary greenhouse

gas (GHG) source (WBCSD, 2007;

UNEP, 2006).

• �¥&¦�45�

�§

2345¨CD*+,-.d[©ªh«1¬

Green Buildings Play a Key Role in Urban SD (1)

­®¯&23
45°±²

Based on the U.S. 

Green Building 

Council (USGBC)

¨³´

In Europe

qµ¶·²:
¸¶·²

GB creates many 

new business 

opportunities 

and employments

-economic SD
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2345¨CD*+,-.d[©ªh«2¬
 Green Buildings Play a Key Role in Urban SD (2)

Based on the U.S. 

Green Building 

Council (USGBC)

GB uses 30 - 60 percent less energy
GB uses renewable, recycled and least-toxic building materials

GB is located to minimize its environmental impact

GB 's highly efficient with low operational costs

GB 's resource-efficient, conserves water and produces little wastes

GB features protects the ecosystem

GB provides a healthy indoor environment

­®¯&2345

°±²¹º

2345�»¼45]½30¾¿60¾E^}
2345ÀÁ*ÂÃ|*Ä(|ÅÆÇiE45Èº

2345ÉÊ¨cËÌ()��ÅÍE[N4Î

2345ÏIÐ�]ÑÒÓ

2345ÏIÔÁ¹}|]Õ|ÖÃ×ØÆ

2345HÙÚÃÛ()EÜi

23ÝÞ��E45¢U()

•Save more than one-fifth of

present energy use

•Reduce up to 45 million

tons of CO2 per year by

2010 applying more

effective standards to new

and existing buildings

(UNEP, 2007).

2345¨CD*+,-.d[©ªh«2¬
 Green Buildings Play a Key Role in Urban SD (2)

¨³´

In Europe

•ßÆàáÁ^E1/5

•â2010ã�¼äcq
å45eæçèHI

Eéê�ßÆ4500ë
ìíî�ï£¤

(UNEP, 2007).
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2. 2345-.EFGðñò
What are the Barriers of GB Progress?

Energy efficient buildings’
development are still facing
market, regulatory, financial,
technical, and other barriers

]^45-.óôwxy

Dõ|67|;<|ö÷

:øùNwEFG

]^45-.FG

Barriers for promoting energy efficiency buildings

Barrier Type          Description

Technical Technologies may not yet be available

Knowledge/

information Stakeholders are not aware of the existing

technologies

Institutional There is a lack of well defined structure to

facilitate energy efficiency investments

           Source: Ecofys et al , 2007; UNDP, 2007
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FG�ú ûüýb

ö÷ ö÷þÿ!6"#�$%�&'�

()/*+ �,qE*+�-²�./0;1¨Eö÷

;< ]^45E23ÒÓ�4Ï

56 ·789:;��,<=>?E@ABC+]^D¹

D¹%-ÁE F-¸GHI]^45D¹E23ÒÓ�J45EÀÁ%
KLM;<NO«Ð^�CP¬

QR�S ¸¶TU�V]^W\mXYZE[\~]^ó]^45
_`%E]^ab~

B}: Ecofys et al , 2007; UNDP, 2007

;<FG§Dõ·5cd
Economic Barrier: the market failures

3

2
1

5

4

!2D¹§]^45D¹
4Ï

! First cost: energy

efficiency buildings many

have higher first costs

!�ÆÒÓ*+§Dõe
fgÎM@%Hh?E*
+

!Lack of cost

information: market

allocation assumes that

decision makers have

perfect information

!F-¸/ÁEEij§4k%HI
2D¹lÁELM]^NO

!Developer/user dilemma: building

constructors bear the first cost while

the users collect benefits with lower

energy bills

!mnÒÓ§^}ÀÁ%oHCpXnÒÓ

q()���¡¢�8£¤:^}�X

!Externality costs: energy users do not

pay the full cost – e.g., air pollution,

GHG emission, and energy security

!rsi§t�oH

^uD¹qE]^Ö

v

!Equity issues: the

poor people do not

have the capability

to invest new energy

efficiency products
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3.wò�xFGy
 How to Overcome Barriers?

45]^?@z{
Need Building Energy Efficiency Policies

Requires effective and

efficient measures

–policies, regulations, and

economic instruments

Focus on government

regulations and financial

incentive instruments

The strengths and

weaknesses of these policy

instruments

1

2

3

ÏI]^JKz{q

?@|67:;<|
}

 hð?~67:

�?=>|}

��?@|}E�
ª:��
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45]^?@z{
Need Building Energy Efficiency Policies

EU Member States Energy Efficiency improvements in

buildings as a proportion of additional measures proposed

under UNFCCC Third Communications

Source: An Assessment of EU Member States' Climate Change programs and the likely contribution to these from buildings related

measures, UK Association for the Conservation of Energy, 2002

67:;<JK
Regulatory and Economic Instruments

Energy tax and tax credit, and

various economic incentive

instruments with the aim to stimulate

more efficient energy use

4

Energy efficiency codes and

standards including mandatory

ones

1

Mandatory targets or

requirements with energy-

efficiency obligations
2

Fiscal instruments to lower the

first costs: subsidies, fiscal

instruments, soft loans

3

]^67:éê�

���5iE

]^=��.E

�5iàé:h{

¼ä;<JK�Ð]
^2D¹§��|�
?=>:���

^}�:ß����:
Z�;<=>JKj�
=ç�]^N6EÀÁ
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45]^67:éê
Building energy efficiency code and standard

1 Codes and standards remove the

most inefficient products and

design practices

2 Building codes are based on

climate conditions and are set

for different building types

3 Most OECD countries have
codes for energy efficiency in
buildings at national, state
and municipal  level

4 Energy performance standards

are an effective tool for

improving the efficiency of

appliances and other equipment

67:éê��
�Ane�]^
Öv:Î�

45éêð­
®����:
45�ú5<

Ane;���Ò
±&H&¦�|�
�:D�45]^
��

]^éêð��¦Á 
¡:øùÎ¢]^EH
I£¤

;<=>JK
Economic incentive instruments

11

In EU countries, economic

instruments have been applied

the most, and the residential

sector is the main target

22

In the US, tax credits are also
available for green building
equipment and many types of
home improvements at
national, state and municipal
level

33 Economic incentives are more

effective in the long run

¨³¥&¦�;<

?@&¦§¨Á�

©øð`ªne

¨¯&�«���

þ¨Á¨&¦|�

|D�E2345

:øù45¬­N

w

®¯B°�;<

=>�4HI
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4.&'e� International Examples

?@e�§³¥qEPBD
Example of Policies: EU-EPBD

³¥45]^±²°±
²«³´µ¶¬^·¸¸¹ãº
»¼½v¾4¿~

ÝPÀ�h{Á�45
^}i^EÝÏ

¨·¸¸Âãº»¼½�ÅÐ
^}i^Õréê¨³Ã
Ò±&#â�6ÄC
+~

Å�â·¸º¸G]Ñ··Æ
E^}��Ç~

The EU Energy
Performance of Buildings
Directive (EPBD) was
entered into force on 4th
January 2003

To promote the
improvement of building
energy performance with
four requirements

On 4th January 2006, the
minimum requirements for
energy performance were
legally binding in Member
States

An estimated cost-effective
savings potential of around
22% of present energy
consumption by 2010

11

22

33

44



11

EU-EPBD: Four Requirements

EU-EPBD: ÀÈh{

1 2 3 4

General

framework for

a methodology

of calculation

of the

integrated

performance

of buildings

47¼ÁEÉ
8^�Õr�
Ê@A

Setting of

minimum

standards in

new and

existing

buildings

\q4:ËH
45ÎÌÅÐ
éê

Inspection and

assessment of

heating and

cooling

installations

ÞÍ5Î�Ï
ÐÑ:ÒÓ

Energy

Certification

of Buildings

45^I'Ô

?@e�§¯&^}?@67
Example of Policies: The US Energy Policy Act

• US Congress passed the Energy Policy Act 2005
in August 2005.

• The new law has two significant energy
efficiency provisions:

• Several tax incentives for various types of
energy efficiency technologies and practices.

• A set of energy efficiency standards on
several appliance and equipment.

!¯&&²¨·¸¸ÕãÖ»¼ä�^}?@67

!qE6ÄH×ÈªhE]^NO§

!��E]^ö÷:JKH���N=>?@C
+~

!Øc��¨Á]^Öv:Î¢5<�z9{]
^éê~
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O�§èÔÙÚÛ_Ü`ª67

Example: The California Code for Residential House

O�§Ý&*+,-.457<
Example: UK Code for Sustainable Homes

!W\üzE&¦éê�±²45nÞ¨*+,45-.NwEÎ�:4k~
!7<�ß�·¸¸àãáâ�³´µ¶45^}i^±²°±²5<E^}i

^Õr'Ô9ã~ 

energy/CO2

water

•The Code is intended as a single national standard to guide the design and

construction of sustainable homes.

•The Code complements the system of  Energy Performance Certificates 

which was introduced in June 2007 under the Energy Performance of  

Buildings Directive (EPBD). 

materials

surface water 

run-off

pollution

health and 

well-being

management

ecology

^}/CO2

Õ

Èº

äwÕ

��

��:ÙÔ

åæ

ÃÛç
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Example: US Federal Tax Credits for Building

Envelope Qualified Energy Efficiency Improvements
 

Measure Type   Qualifying Efficiency          Credit Amount     

Insulation, vapor      Must meet either 2001 Supplement  

retarder,  10% of       to 2000 IECC or 2004 Supplement  

material infiltration    to 2003 IECC                        cost not to exceed  

seal                                                     $500 total         

Exterior window,      The same as above, and   ENERGY         

10% of material       STAR -rated exterior windows and  

skylight,              skylights are  deemed to qualify                     

       under the  special rule in IRS            cost not to exceed   

exterior door          Guidance Notice 2006 -26              $200 total          

Storm window and     Must meet either 2001 Supplement         

                  to 2000 IECC or 2004 Supp lement 

storm door        to 2003 IECC . Storm windows are          

               eligible if the existing window plus      

               the new storm window meet the window  cost not to excee d 

10% of material       efficien t requirements in the IECC        $200 total    

Metal roofs with       Must meet ENERGY STAR  criteria          

Reflective , 

10% of material ,                                           cost not to exceed  

pigmented coatings                         $500 total       

Source: American Council for an E nergy -Efficient Economy http://www.aceee.org  

 

 

O�: .^45mè�éE]^¬�JKE
¯&�ê����

 

!"#$       %&'(                  )*+,         

-., /0,         1234 2000 5 IECC 6 2001 578  

10%69:;<=    >?@ 2003 5 IECC 6 2004 578     ABC 500 DE 

FGHIJKJ      LM, LN ENERGY STAR OP6FG   

                   HQKRST@34 IRS UVWX  

FG6Y           2006-26Z[6\]^_`      ABC 200DE  

ab6cdHJ     1234 2000 5 IECC 6 2001 578  

                   >?@ 2003 5 IECC 6 2004578                    

             efgh6cdHiMj6cdH  

34kHI6 IECC lm'(J  

ab6cdY       no@pq6                         ABC 200DE 

            

                 

mrst6uvwx   34 ENERGY STAR %& 

yz 10%9:6  

{|}[                     ABC 500 DE 

~�: American Council for an Energy -Efficient Economy http://www.aceee.org  
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Canada: Commercial Building Incentive Program for

new commercial and institutional buildings

Building permit

issued between

April 1998 and

March 2007

45êÿ56¨
1998ã4»:
2007ã3»eK

­®1997ã&¦45^Ié
êÎ¿�Î<�ÅÐ^Ië

CBIP is based on the 1997
Model National Energy Code
for Buildings (MNECB) with

minimum efficiency standards

Buildings must

comply with all of

the MNECB’s

mandatory

provisions

45gìí�

MINECBE�5i
±é

Energy

efficiency at

least 25% higher

than the

MNECB

^Ië�MINECB

EéêÏ25¾

èîA§ï�45=>ðàqq4ï�:[¶ü©45

5. ;PQRLessons Learned
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56�ñInstitutional gaps

Á^nÞòóe£:89�ôkÒ�?@�8
9:�zõUncoordinated and inconsistent

Policies because of fragmented institutional

structures and Constrained outlooks and actions

GG

?~·7ðö÷z<E;<øeB�æe£

Government agencies are organized based

on definable economic sectors

AA

ùÈn°E?@àéð­®úûÔO5<E

Policy objectives in each ministry are geared

to the agency mandate

PP

……………SS

zhÝÏü6
Need for Enforcement

ýþ2000ãEzð/0
ÿW43%E¦!“"#”

�å$:Õ%E&'

A 2000 study for

Denmark showed that 43

% of households

“forgot” insulation of

pipes and water tanks

 (Laustsen, Jens H. 2006)

 ¨¯&�H���ü6·7
()H1/3*+ç�Eq44
5�í�^}7<Eh{
In the US, code agencies are

usually; Some jurisdictions have

reported that one-third or more

of new buildings do not comply

with critical energy code

requirements (Alliance to Save

Energy, 2005)

¨Ý&�2007ã&¦,�-ï¢
E9.T/ÿW80%E?~45
oH0â7<
In UK, the National Audit Office

(2007) indicated that 80 per cent

would not have attained the required

government sustainability standards

4ÎnÅ1E9.ÿW§¨d&2
NCDq445d�3å60%¨4
560â�éê�e'7H30%
The level of energy code compliance in
new buildings in northern Chinese
cities: while 60% of the buildings
complied on paper, only 30% complied
in actual construction (Huang, Joe,
2006).
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øù;PQROther Lessons

Many policies and

programmes do

not have sufficient

foundation

supported by a

barrier analysis,

and thus have no

clear focus on the

most required

instruments

(Eurima, 2006)

Need to take

consideration

of low income

households to

meet their

demands for

energy

efficiency

equipment

and products

Some tax

incentive

policies that are

already widely

implemented

would be a

waste of tax

payers’

dollars—free

riders

Some economic

incentive

instruments are

too complicated

involving a large

amount of effort

and paper work

L E S S O N

ÿ�?@:ðào
H�æS8EFG
e9�:J!6_
`ÅHIEJK

zhYZÐN

â¦!E]^
Î¢:Övz

{

H�0;¨Á

E��?@H
*^ð¨;<

=��E>

H�=>JK?
ä@A�zhh

�OB£W

ST:4C
Conclusions and Recommendations

1 A range of appropriate instruments

should be selected based on specific

targets and conditions

2
It is quite clear that building energy

efficiency instruments or policies should be

mainstreamed into sustainable urban

development strategies

3 Building code must be updated

continually to reflect advances in

building technologies and practices

4 More effort should be placed to

encourage code enforcement and

verification to ensure regulations are

effective and meeting the standards

­®¤8:\DÉÊz
9{�oEJK

hEÿ�45]^JK
?@¨FG�CD*+
,-.sH$7ø

45éê¨+,çqj
IJqE45]^ö÷
:eK

¨è�éêEeK:,
L�MÙéê0âÅN
àé
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Towards Green Real Estate Development

JASON HU )*+

China Merchants Property Development Co., Ltd.

15 November 2007

International Mayors’ Forum on

SUSTAINABLE URBAN DEVELOPMENT

,,,,,,,,,,China Merchants, hChina Merchants, headquartered in Hong Kong,eadquartered in Hong Kong, was founded in 1872, has was founded in 1872, has

over 130 years of history and has been regarded as the over 130 years of history and has been regarded as the ““epitome of theepitome of the

century-long history of Chinacentury-long history of China’’s national enterprises.s national enterprises.””
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In 1979, China Merchants developed the 11 square kilometer Shekou

Industrial Zone, China’s first industrial park open to the world.

Established in 1984, China Merchants Property Development is one of the

core business sectors of China Merchants Group.

-./80012345

6, “789*:;<=

>?@ABC%D”

In the 1980’s, Mr Yuan Geng, the

founder of China Merchants

Shekou Industrial Zone, initiated

the concept “to make Shekou the

most suitable place for people to

living in”
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Green
Development

Sustainable
Concept and
Practices for
Real Estate.

QR?C#$%&

ST!UT

VWXJR

#$%&R

“Green Development” Concept by the
China Merchants is a pursuit of
sustainable development that integrates
ecology, economy and the society.

Home is where the heart is

Business Park Developer

Green Estates Developer
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• [\]WXJ^_`
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• #$XJbc`=
defgehi

• jkl?mno`p
qe]We>r

Contents

• Harmonious community
development
model—Integrated
community development

• Green Development
Strategy—applicable/
practical, economical,
beautiful

• International cultural
atmosphere —vision,
community and
collaboration

[\]WXJ^_`

]Wa>XJ

Harmonious community

development

model—Integrated

community

development
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QR%&'sVWXJRt

u&vewxyOz{|C,]Wa>
XJ^_

CMPD as Business Park Developer

Integrated community development

model with the interaction between

industry and residence as its emphasis

]Wa>XJC}M

• TN%&XJ~��2u

��AB]Wz���

�e���C�����

����x�WeRv

We����e��#

leV�*:��i�

�e��:�e��l�
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�¤¥¦§a>¨©ª«
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Definition of Integrated

Community Development

• Take the community as a whole

during real estate development,

and integrate the different

functional elements of the

community during planning and

development, including:

residential areas, industrial areas,

business and office areas,

entertainment and leisure areas,

etc.
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Some of the Famous

Corporations in Shekou

89³W´vµW¶ Distribution of properties in Shekou
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·V¸³W Garden City Area

¹-.º³W The Sea World Area



8

+¸»¼½XJ^_

xW¾¬§¿ÀABÁÂ
" ÃV�¬§ÄµÅ¥
" ÆÇ
" È��RvdÉ

ÊËXÌÍÎÏÐÑÒÓÑÔ

New Urbanism

Critical mass of Pedestrian

Destinations

• Park (3 minute walk)

• Elementary School

• Mixed commercial uses
10-40% Trip Capture

sLÏÕÖt
�Ð¥×ØªÙÚTÛÜ]W�J
KÝ

�Þ¥ÙÚsGu¬§Cteßà
áâC]WÝ

�Ä¥ãµädÛÜC]WåæÝ

�Ó¥çèé%eêëeìí�i
[îÎCïðçèWÝ

�ñ¥5òÈó��ôõÝ

Smart Growth

1) Strengthen and encourage growth
in existing communities.

2) Foster “walkable”, close-knit
neighborhoods.

3) Take advantage of existing
community assets.

4) Preserve open space, farmland,
natural beauty, and critical
environmental areas.

5) Provide a variety of transportation
choices.
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Smart Growth

6) Mix land use

7) Create a range of housing
opportunities and choices.

8) Promote distinctive,
attractive communities.

9) Make development
decisions predictable, fair,
and cost-effective.

10) Encourage citizen and
stakeholder participation
in development decisions.

LÏÕÖ
23

#$45
:�

+¸»¼
½]W

ïðçè
:678

#$��
*9

:#$*9 From Green Building

;#$]W To Green Neighborhood
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Ecological Footprint – Global

Biocapacity vs. Consumption

åEFæGHHItJKAL

CM@ÞÑÑÞ0NOt

Source: WWF Living

Planet Report 2002

%
@
C
P
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QRA<=>ST
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ÓYÐÃZ[?2/\]ÞYÞ�

%@CABD_P

Ecological Footprint Study in Jishan,

Panyu Guangzhou

• The per capita EF in Panyu is 4.1

hectares, equal to 2.2 planets

!"#$%&'()*+,

-.-/0

1.220 /.320

45.4/0

14.140

52.670

8.1204.-80

9:
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?@AB

CD

EF

GH

IJAK

100.004.0659Total

0.460.0185Infrastructure

2.700.1096Construction

3.860.1570Energy

4.660.1893Waste

7.730.3141Office

16.950.6893Commodity

21.230.8632Transport

42.421.7249Food

%EFComponent
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EF for different development

model in Jinshan
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EF for different transport

pattern in Jinshan
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#$XJbc`=de

fgehi

Green development

strategy – applicable/

practical, economical,

beautiful

QR%&'“#$%&R”

• çèA<ïð25`AB
ab2cdåæCD2c
defghi

• #$LM1­jkl]�
�XJ?~�P

CMPD as Green Estates Developer

• Protect the environment, increase
living quality, reduce resource
consumption, reduce polluting
emissions.

• Green development concept was
practiced through out the whole
development process.
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Taige apartment

• Service apartment

• Land area:17,300m2

• Building area:43,000m2

• 7 buildings in total, named A-G respectively,

4/6/25floor

• 232 units in total

• Fraction of building coverage:26.47%

• Fraction of vegetation coverage:45.8{

Geographic position
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Optimize Energy Performance

• Exterior environment design

• Building Envelop thermal

performance

• Energy system

��µ�
Air flow analysis

��,�µ�

Heat islands

analysis

��Ï�µ�

Thermal performance

 analysis

��}l

Integration

optimization

Energy system 

LCC method

*9��Ï�¿ÀD�

Building Thermal performance solution

�æ��D�

Energy system solution
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Heat islands analysis

• Reduce heat islands by 1�
can cause the energy

consumption for cooling to

reduce by 3%.
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Shading design
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• Energy system

– LCC method

– Measures:

• High efficient refrigerator,
COP=5.6 , adopted
environment friendly
refrigerant 134a, cooling
metering for reach
unit/cooled water pump
frequency conversion

• Air source heat pump
domestic water heater

• Lighting control system,
energy-saving lamp/sense
light/Photovoltaic lighting
system

• Energy saving elevator
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}l:6,ª Effect of thermal performance

optimization

—compared with typical scenario

11.3kwh/ton
Electric heater:

37kwh/ton

Electricity consumption

for domestic water

heating

4.23w/m2Limit for energy efficient

building in China:6w/ m2

Installed electric power

for lighting

24.4w/m2For typical unitary air
conditioner:40«70w/m2

Installed electric power

for HVAC system

3.772.8~3.5
COP of central HVAC

system

Taige apartmentTypical scenarioItem

mnÃo:6|�z

Predicted energy cost reduction

for cooling and heating at

design stage

—Evaluated according to local

design standard for building

energy efficiency(JGJ75-

2003).

    63.7 %
Weighted

Average Value

    71.6 %     61.9 %      59.5 %    37.2 %Energy Saving

  21926.4   4817.1    2424.8  5778.5
 Cooling Area

(square meter)

    G     F     E   A～DItem
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| 

Water efficiency

• Waste water reuse for lavatory

flush and landscape

• Water saving sanitary

installation

• Urinal without water use in

public toilet

• Local vegetation

• Roof vegetation without

irrigating

• Wet land system

|¬
" `Ø�­�$÷®ù¯

" °��[±%²¬G³A¬E2

" ´%p[µS*i

Materials and resources

• High-intensity and pre-
stress concrete beam

• Steel structure and local
materials

• Renewable materials,
bamboo floor board and
rattan furniture
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Healthy and environmental protection
• Fresh air system

• Pressure variable air duct

• Copper water pipe

• Environment friendly materials

• Whole fitment

•  Protection of original vegetation

• Waste management during construction

• Etc.
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LEED,ÁÂ`2005ÃÄ LEED-NC SILVER 2005

• G[F*9Å�éÆ��Ç0D¨B`40.26kWh/m2

• HVAC system electricity consumption in one year for building G and

F—40.26kWh/m2

!"!

#"!

$"!

%"!

&'()*+,-

./

!"01!"%1#"213"#13"414"$14"413"514"$14"413"312"#1

2 # 3 $ 4 % 0 6 5 2! 22 2#

È)ÉÊD¨B(Kwh/m2)

Monthly electricity consumption per square meter(Kwh/m2)
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HVAC and lighting electricity consumption of Taige and

local good practice (kwh/m2/yr)

ÊD ¨B1«Ç%W}Ë­jC�^

Monthly electricity and water cost with local good practice
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Energy cost/income

• Local good practice is above 8%.

Monthly occupancy rate and energy cost/income
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International cultural atmosphere

-  vision, community and

collaboration
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Europe’s three planet challenge
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,A joint initiative by Bioregional and WWF
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“Ç�%@AB”23
One Planet Living Principles

10á¶·[âãCAB

Health and happiness

5á\%[GHIJKÒa

Local and sustainable food

9áÃä1Ã)åæ

Equity and fair trade

4á\%[GHIJK¬E

Local and sustainable materials

8áçèml

Culture and heritage

3áGHIJK��

Sustainable Transport

7áçèìíA<ïð[qAO¿´

Natural habitats and wildlife

2áéÓ´

Zero Waste

6áGHIJKd 

Sustainable water

1áéê

Zero Carbon

“Ç�%@AB”1QR

One Planet Living and Jishan
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Development of Sustainability Action Plan (SAP)
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QR%&1Bioregional;<Ñc>r=>
Letter of Intent for Strategic Collaboration Between BioRegional and

China Merchants

éêST
Zero Carbon Study
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Carbon Target

Panyu Resource Study
• Biomass

• Biogas

• Landfill Gas

• Waste-to-energy

• Wind

Evaluation of renewable energy
development opportunities

More on Carbon Finance

CO2 benchmark and target

0
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10,000,000

15,000,000

20,000,000

25,000,000

30,000,000

35,000,000

40,000,000

CDM Baseline emissions (kgCO2/yr) CMPD Target EE emissions

(kgCO2/yr)
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Plot 3 - High rise residential

Plot 2 - Public buildings

Plot 2 - High-rise residential

Plot 1 - Shops/Business

Plot 1 - Community centre

Plot 1 - Other

Plot 1 - Municipal services

Plot 1 - Post office

Plot 1 - Administration

Plot 1 - Community services

Plot 1 - Education

Plot 1 - Sport & Leisure

Plot 1 - Health care

Plot 1 - High-rise residential

Plot 1 - villas / townhouses
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Design of High PerformanceDesign of High Performance
Green BuildingsGreen Buildings

Khee Poh Khee Poh LAM  PhD, RIBALAM  PhD, RIBA
Professor of ArchitectureProfessor of Architecture

Center for Building Performance and DiagnosticsCenter for Building Performance and Diagnostics

School of ArchitectureSchool of Architecture

Carnegie Mellon UniversityCarnegie Mellon University

Pittsburgh, Pennsylvania, USAPittsburgh, Pennsylvania, USA

International Mayors’ Forum on
SUSTAINABLE URBAN DEVELOPMENT

15 – 16 November 2007    Tianjin, China

!"#$%&'

()"*+,

2007 -.11 /.15 – 16 0    1(23

456789:;<456789:;<

林棋波林棋波  教授教授  博士生博士生!"!"
Khee Poh LAM Khee Poh LAM =>?@(AB89CDE=>?@(AB89CDE

89FGHIJK1L89FGHIJK1L

MNOPQRS89STMNOPQRS89ST

UVW?XYZ[\]?^(UVW?XYZ[\]?^(

_`;<_`;<  ––  !"ab!"ab

Ecology: the scientific study of systems of living organisms and the interactions among organisms and between the
organisms and their environment.

Ecological Design Ecological Design –– City Scale City Scale

_`cdSef_Fgghij_Fgh1klmnkIop:qr:stuvw
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Ecological Design Ecological Design –– Neighborhood Scale Neighborhood Scale

_`;<_`;<  ——  mxmx

Ecological Design Ecological Design –– Building Scale Building Scale

_`;<_`;<  ——  89Fab89Fab
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Eco-flows and PatternsEco-flows and Patterns

Air Flows

Water flows

y__Fz

Patch elongation driven by natural forces, (Forman, 1995)

Maluan Bay, Xiamen, China (Yang, 2007)

Solar Availability

_`z{|}_`z{|}

1(.~�.��� (Yang, 2007)

R������:���* (Forman, 1995)

��H#vG

�z

�z

Wildlife Flows

StakeholdersStakeholders’’ Traditional Motivation Traditional Motivation

Minimize operation and maintenanceMinimize operation and maintenance
cost and maximize user satisfactioncost and maximize user satisfaction

Facilities ManagerFacilities Manager

Win contract with lowest bid andWin contract with lowest bid and
maximize profit (change orders!)maximize profit (change orders!)

ContractorContractor

Fame and profit with minimumFame and profit with minimum
resource inputresource input

ConsultantConsultant

Maximize return on minimumMaximize return on minimum
investment in shortest timeinvestment in shortest time

DeveloperDeveloper

��s��:������s��:����

���{������ ?�v¡¢£���{������ ?�v¡¢£

¤�R ¤�R 
;¥;¦§¨©;¥;¦§¨©

n�ª:«¬­®¯°±?²��³n�ª:«¬­®¯°±?²��³

�R ´µ¶·¸¹�R ´µ¶·¸¹
º»¼º»¼

n��:½¾¿À­ÁÂÃ�n��:½¾¿À­ÁÂÃ�ÄÅÄÅ

Æ�Ç:ÈmNn��:¿½Á¯�RÆ�Ç:ÈmNn��:¿½Á¯�R

:ÉÊ:ÉÊ
Ë&¼Ë&¼
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Mattar S.G. :“#8�G{.89F��ÏÐ;<”wÑ89dS{ÒÓÔÕÖ×ØREÙÚÛÜ´ÝÞß?1983 -.11 /¹w

Building Industry InfrastructureBuilding Industry Infrastructure

Mattar S.G. "Buildability and Building Envelope Design". Proceedings, Second Canadian Conference on Building Science and Technology, Waterloo, Nov. 1983.

Total Building Performance & DiagnosticsTotal Building Performance & Diagnostics
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Spatial

Thermal

Indoor Air 
Quality

Visual

Acoustical

Building
Integrity

BUILDING DELIVERY PROCESS

Framework 
ensures 
comprehensive 
and integrative 
design 
consideration 
for high 
performance 
and sustainable 
solutions

Diagnostic 
methodology 
for measuring 
building 
performance, 
evaluating 
impacts 
and establishing 
benchmarksT
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Cost of Building GreenCost of Building Green

! Key players in real estate and construction
misjudge the costs and benefits of green
buildings

! Global survey estimated the additional costGlobal survey estimated the additional cost
of building green at 17 % aboveof building green at 17 % above
conventional construction, which is moreconventional construction, which is more
than 3 times the true cost difference ofthan 3 times the true cost difference of
about 5%about 5%

! #$"{8;¼:%è�&'($)K*6
789:��{+�

! ,-./Ï01ý<6789:2ä��4,-./Ï01ý<6789:2ä��4

þ��89.þ��89.17 % 17 % ?34«45:��6?34«45:��6

78.78.5 %5 %  9:;w9:;w

..6789:��6789:��

USGBC USGBC –– LEED Rating System LEED Rating System
Cost PremiumCost Premium

Kats, Greg (2003). The Costs and Financial
Benefits of Green Buildings

^(6789<&E.^(6789<&E.——  =HIq>;<?@.=HIq>;<?@.(LEED) (LEED) ABh�ABh�
��Cv��Cv

Kats, Greg (2003). 6789:��{DE+�



6

http://cbpd.arc.cmu.edu/bidstrial

http://cbpd.arc.cmu.edu/bids
http://cbpd.arc.cmu.edu/ebids

Cost-Benefit tools to promote high performance components, flexible infrastructures and

systems integration for sustainable buildings and productive organizations.

Building Investment Decision Support (BIDS and e-BIDS)Building Investment Decision Support (BIDS and e-BIDS)

89¿½FGH$´89¿½FGH$´BIDS BIDS {.{.e-BIDSe-BIDS¹¹

http://cbpd.arc.cmu.edu/ebidshttp://cbpd.arc.cmu.edu/bidstrial

http://cbpd.arc.cmu.edu/bids

1#$%G89{IJ_"�:KLMN4GHKOiPj:OÎÐQ{h�R�:��.- 5�ïSw

Financial Cost/Benefits Indices/International BaselinesFinancial Cost/Benefits Indices/International Baselines
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CBPD has identified 25 studies that link indoor air quality improvements

to productivity gains, with an average 3.3% productivity increase and a

range of improvement between 0.1% and 14.4%.

Health-related Productivity CostsHealth-related Productivity Costs

Iops�:_"���Iops�:_"���

89FGHIJK1Ltuv* 25 wðNí�ñ�xyz_"{
|4ssh:ef?}~1 3.3% :_"{�*{.0.1% �
14.4% lm:xy��w

CBPD has identified 20 studies that link improved temperature

control to productivity gains, with an average 5.5% productivity

increase and a range of improvement between 6.2% and 24%.

Comfort-related Productivity CostsComfort-related Productivity Costs

CBPD 89FGHIJK1Ltuv*.20 wxyû:�¤��z
_"{|4ssh:ef,}~1 5.5% :_"{�*{��Æ

6.2% �.24% lm:xy��w

I�¤s�:_"���I�¤s�:_"���
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CBPD has identified 13 studies that link high performance lighting

systems to productivity gains, with a median 3.2% productivity increase

and a range of improvement between 0.4% and 26.1%.

Lighting-related Productivity CostsLighting-related Productivity Costs

I��s�:_"{��I��s�:_"{��

CBPD 89FGHIJK1Ltuv* 13 w4GH:��ù
�h�z_"{|4ssh:ef?}~1.3.2% :_"{�
*{����Æ 0.4% � 26.1% lm:xy��w

Global Building Energy StatusGlobal Building Energy Status

! Buildings are responsible for at least 40% of
energy use in many countries, mostly by
consuming energy derived from fossil fuels

! Energy use is increasing by an annual rate of
more than 3% in the U.S. alone, and is
growing rapidly in countries such as China and
India

! Worldwide energy consumption by buildings is
expected to grow 45% over the next 20 years.

,-89FH¾��,-89FH¾��

! Æ�;(B89F�r�v 40% :H¾�
v?R;U������ ���¯­:H
¾w

! H¾:�vÆ^(n4þ�- 3% :�¤Æ
�*?²Æ1({�¤3�(B���*w

! ,��:89FH¾���<Æ ­.20 -
¡ �*.45%w
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¢£89F-¤$¤¢£89F-¤$¤//�ÖGH¾���ÖGH¾��

Data source:

EIA, Commercial Building Energy Consumption Survey 1995;  PG&E, Commercial Building
Survey Report 1999;  UK National Statistics

* Germany average practice is calculated based on the energy consumption measurements

of 15 German office buildings built between 1990 and 2002 (with primary energy
consumption ranging from 180kWh/m2 to 1,000kWh/m2).

Annual Site/Primary Energy Consumption in Office BuildingsAnnual Site/Primary Energy Consumption in Office Buildings

U¥­¾c

H¾¦§¨Ñ¼Í89FH¾��./ 1995Ü© PG&E £ªÑ¼Í89F./Ê«
1999Ü©
@((B�<¬

* ­(}~�v�Oþ®�.15 �Ð8þ.1990 � 2002 -lm:H¾��­<¯:
´�ÖGH¾����Æ 180kWh/m2 �.1,000kWh/m2 lm¹w

Center for Building Performance & DiagnosticsCenter for Building Performance & Diagnostics

Robert L Robert L PregerPreger Intelligent Workplace Intelligent Workplace

89FGHIJK1L89FGHIJK1L

Robert L Robert L PregerPreger  °Hïu±m°Hïu±m
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Building As Power Plant (BAPP)Building As Power Plant (BAPP)

Domestic Hot Water/Domestic Hot Water/
Water mullionWater mullion

DaylightingDaylighting//
natural ventilationnatural ventilationrejected heat

Natural
Gas/

Bio gas

rejected heat

rejected heat

rejected heat

Fuel CellFuel Cell

Heat RecoveryHeat Recovery
Steam GeneratorSteam Generator

SteamSteam
TurbineTurbine

AbsorptionAbsorption

BoilerBoiler

DesiccantDesiccant
CoolingCooling

Chilled WaterChilled Water
CoolingCooling

Lighting,Lighting,
ComputersComputers

SolarSolar

PVPV

SolarSolar

ThermalThermal

chilledchilled
waterwater

regenregen. hot water. hot water

ElectricalElectrical
EnergyEnergy

hydrogen via electrolysishydrogen via electrolysis

---------------------------------------------------------------------------------------

--------------------------

            Geothermal Environment

Natural Environment

Innovative Energy Systems: Ascending-Descending Strategy

CBPD - Building as Power Plant

²³:H¾h�c´�-´qµ¶
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89FGHIJK1L — 89FÉ&ãÊ

Urban Redevelopment Authority Centre SingaporeUrban Redevelopment Authority Centre Singapore

ËÌ=H89

  ÍÎ.2001

!"ÅË&§¨1L´³×Ï¹!"ÅË&§¨1L´³×Ï¹

ASEAN Energy Efficient Buildings
      Runner-up Award 2001
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National Library Building, Singapore

(BÐÑÒR~´³×Ï¹
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NLB-Effective Shading-Victoria St.
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TBP in ActionTBP in Action
(BÐÑÒR~(BÐÑÒR~

Ì�1:àg89GH.Ì�1:àg89GH.(TBP)(TBP)
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NLB - Garden in the SkyNLB - Garden in the Sky

(BÐÑÒR~(BÐÑÒR~  ——  í1ÓÔí1ÓÔ

Latest News….
Winner - ASEAN
Energy Award 2007

8;¬.– 6789ÕÖÎ 2005 – ×YÎ

BCA – Green Mark Award 2005 - Platinum

�³³Ø….
ÁÎ©.— ËÌH¾Î

2007
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Future Challenge:Future Challenge:

Integrative Information ManagementIntegrative Information Management

 ­Ùµc ­Ùµc

Ú°¦§§¨Ú°¦§§¨

Sustainable Building Information ModelSustainable Building Information Model

ÛÜÛÜ

CO2 vs. Time
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In SummaryIn Summary…………..

! Total Building Performance andTotal Building Performance and
DiagnosticsDiagnostics
!! Universal, comprehensive,Universal, comprehensive,

consistent and objective designconsistent and objective design
and procurement framework forand procurement framework for
different building typesdifferent building types

!! Performance mandates andPerformance mandates and
benchmark criteria benchmark criteria –– qualitative qualitative
and quantitative measurementand quantitative measurement
and evaluation at differentand evaluation at different
project phases, including post-project phases, including post-
occupancyoccupancy

!! A knowledge-based approachA knowledge-based approach

! Future ChallengeFuture Challenge
!! Integrative informationIntegrative information

management system management system –– Dynamic Dynamic
Life Cycle Building InformationLife Cycle Building Information
ModelModel

ßÏßÏ…………..

! àg89GHIJKàg89GHIJK

!! �vi,ài�á{âç:�vi,ài�á{âç:

;<{ùú¸Q?vþaz;<{ùú¸Q?vþaz

89�Þ89�Þ

!! GHèé{OVÕVGHèé{OVÕV  ——  wãwã
azäåvG{v�:®�azäåvG{v�:®�

{üý?»æÀçû{üý?»æÀçû

!! Oþÿ!:èZOþÿ!:èZ

!  ­Ùµ ­Ùµ

!! Ú°¦§§¨h�Ú°¦§§¨h�  ——  �`_�`_
éé

êëÐ8¦§b}êëÐ8¦§b}

Thank youThank you

ì.ì.  ìì

林棋波林棋波  博士博士  教授教授  @(AB89CDE.@(AB89CDE.íî89Cíî89C

Khee Poh Khee Poh LAM  LAM  =>?@(AB89CDE?89Cíî§¨¬=>?@(AB89CDE?89Cíî§¨¬

International Mayors’ Forum on

SUSTAINABLE URBAN DEVELOPMENT
15 – 16 November 2007    Tianjin, China

!"#$%&'
()"*+,

2007 -.11 /.15 – 16 0    1(23
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The practice of innovative green building design on the basis of

green conception
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Outline

1.  Background1.  Background

2.  What is Green building?2.  What is Green building?

3.  An opinion3.  An opinion

4.  A case4.  A case
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1}~� Background
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%&'()*+ *,-./0 ()*+'1

�d()�F�f���
The energy consumption is increasing every

year!

Construction activities consume one-half of the total

natural resources, most of the portable water and

produce about one-half of total solid waste.

Every year there are tens of thousands acre land being

used, and forest and farmland are being taken for

developed projects in China.

!"#$%&'"#()*+,-.
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��0��(),���
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Irrational design means more waste

1}~� Background

Wrong opinions of green building

1. Doing the work only for the “green” prize

2. Inappropriate combination of many

techniques

3. High cost

4. Neglecting the art of a building
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Sustainable Development

Cyclic  Economy

Green Building

Industry: 35%            Transport: 34%

Construction: 28%     Others: 3%

1}~� Background

!"#$%&'"#()*+,-.
The practice of innovative green building design on the basis of green conception

1.  Background1.  Background

2.  What is Green building?2.  What is Green building?

3.  An opinion3.  An opinion

4.  A case4.  A case
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Definition

A green building can be defined as

any building that is sited, designed,

constructed, operated, and maintained

for the health and well-being of the

occupants, while minimizing the use

of resources and impact on the

environment during the life cycle of a

building.

��0ÃÄ»"#()ì

2. What is a green building?
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Two Integrations

Integration of Space:  The impact of

building on the ecological

environment should be expanded from

energy field to all the construction

activities.

Integration of Time:  Every stage of a

building’s life cycle counts: including

raw material exploring, transportation,

construction, occupying, maintaining,

and demolishing.

��ÃÄ»"#()ì

2. What is a green building?
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Three Objectives

ÐÛ,üñ1L¶Ù

Minimum environmental impact

ÐÛ,EFJKOP

Minimum resources consumption

2ãáâ,Gø¶Ù

Comfortable living environment

��0ÃÄ»"#()ì

2. What is a green building?
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Which elements constitute green building?

The conclusion can be obtained from

different assessment systems.

Different emphases, but similar objectives.

Worldwide Green Assessment Systems

• LEED

• UK EcoHomes

• Canada Green Building Challenge

• 2000 EEWH

• HK-BREAM

• China Ecological Building Technology

Assessment System

• Green Olympic Building Assessment System

• CASBEE

• Green Building Assessment Standard

��0ÃÄ»"#()ì

2. What is a green building?



6

!"#$%&'"#()*+,-.
The practice of innovative green building design on the basis of green conception

“[d"#()\]” USGBC

LEED-NC   '(t\^+)yz
LEED-EB    _g
LEED-CI     `¼()aÏb*
LEED-CS    cXde
LEED-ND    Í÷¶Ùpq
LEED-H      ù�

! New Commercial Construction and

Major Renovation projects

! Existing Building Operations and

Maintenance

! Commercial Interiors projects

! Core and Shell Development projects

! Neighborhood Development

! Homes

��0ÃÄ»"#()ì

2. What is a green building?
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2. What is a green building?

Leadership in Energy�Environmental

Design Building Rating System

1. Sustainable Sites

Prerequisite: Construction Activity Pollution

Prevention

Credit1: Site Selection

Credit2: Development Density & Community

Connectivity

Credit3:Brownfield Redevelopment

Credit4: Alternative Transportation

Credit5: Site Development

Credit6: Stormwater Design

Credit7: Heat Island Effect

Credit8: Light Pollution Reduction

2. Water Efficiency

Credit1: Water Efficient Landscaping

Credit2: Innovative Wastewater Technologies

Credit3:Water Use Reduction
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2. What is a green building?

3. Energy & Atmosphere

Prerequisite1: Fundamental

Commissioning of the Building Energy

Systems

Prerequisite2: Minimum Energy

Performance

Prerequisite3: Fundamental Refrigerant

Management

Credit1: Optimize Energy Performance

Credit2: On-Site Renewable Energy

Credit3: Enhanced Commissioning

Credit4: Enhanced Refrigerant

management

Credit5: measurement & Verification

Credit6: Green Power

!"#$%&'"#()*+,-.
The practice of innovative green building design on the basis of green conception
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4. Materials & Resources
Prerequisite: Storage & Collection of
Recyclables

Credit1:Building Reuse
Credit2:Construction Waste Management
Credit3:Materials Reuse
Credit4: Recycled Content
Credit5:Regional Materials
Credit6:Rapidly Renewable Materials
Credit7:Certified Wood

5. Indoor Environmental Quality
Prerequisite1: Minimum IAQ Performance
Prerequisite2: Environmental Tobacco
Smoke (ETS) Control

Credit1: Outdoor Air Delivery Monitoring
Credit2: Increased Ventilation
Credit3: Construction IAQ management Plan
Credit4: Low-Emitting Materials
Credit5:Indoor Chemicals & Pollution
Source Control
Credit6: Controllability of Systems
Credit7: Thermal Comfort
Credit8:Daylight & Views

��0ÃÄ»"#()ì

2. What is a green building?
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2. What is a green building?

April 2000

Energy consumption
CO2 emissions, building thermal performance

Using energy-saving products, energy-efficient lighting

systems

Transportation

convenient transportation for residents

Pollution

reduce the use of fossil fuels

Materials
Choose wood for decorating

solid waste recycling

Water
Water Use Reduction

Land use and ecology
The ecological value of the land

Change the ecological value of building sites

Health and comfort
Provide enough natural daylight

 Improved the noise protection of building

Provide private or semi-private outdoor space

!"#$%&'"#()*+,-.
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Revised by Construction Institute of Japan
Environment Symbiosis Residential Building

A-Z

Evaluation Process:

1.Comprehension evaluation of lay out design
(qualitative evaluation)
2.Basic performance evaluation (quantitative
evaluation)
3.Evaluation of environmental impact of a
building’s life cycle
4.Validation

��0ÃÄ»"#()ì

2. What is a green building?
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Construction institute of ministry of

internal affairs, Taiwan

Seven Assessment Indexes System
1. Greening Index (CO2  fixation)
2. Base Retention Index (Retention Rate  !)
3. Daily Energy Saving Index
4. CO2 reduction Index
5. Waste reduction Index
6. Water Resource Index
7. Sewage, Garbage Improvement Index

��0ÃÄ»"#()ì

2. What is a green building?
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�#$                    1 Framework

�fg                    2 Site Aspects
���Þn�%                   2.1 Site Location

���Þn*+                   2.2 Site Design

���ÞnÃÄ¥               2.3 Emissions From The Site

���Þn}�                   2.4 Site Management

�Õ#                    3 Materials Aspects
���Õ#,gå�`       3.1 Efficient Use Of  Materials

���Õ#,fu               3.2 Selection Of  Materials

���ÜÝ¥}�               3.3 Waste Management

��F                    4 Energy Use
���f�F                       4.1 Annual Energy Use

���Ó�8�                   4.2 Energy Efficient Systems

���Ó�*�                   4.3 Energy Efficient Equipment

����P}�                   4.4 Provisions for Energy Management

xa                        5 Water Use
x��a±                           5.1 Water Quality

x��Óa                           5.2 Water Conservation

x��Ãa                           5.3 Effluent

yaÏ¶Ù±¡    6 Indoor Environment Quality
y��&�                           6.1 Safety

y��'U                           6.2 Hygiene

y��aÏç�±¡           6.3 Indoor Air Quality

y��3¹                           6.4 Ventilation

y�x�2ã                       6.5 Thermal Comfort

y�yÈÉ±¡                   6.6 Lighting Quality

y�~á?éàá000000000000000y�~0¼()*+,-(+0¼./00)-+1
y��()Ê��               6.8 Building Amenities

~&'é2'        7 Innovations And Additions

��0ÃÄ»"#()ì

2. What is a green building?
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Three Major Themes

Resources Conservation, Pollution Reduction

Create a Healthy, Comfortable Living Environment

Environment friendly

Five Aspects

Community Environment Planning and Designing

Energy and Environment

Indoor Environment Quality

Water

Materials and Resources

��0ÃÄ»"#()ì

2. What is a green building?
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2. What is a green building?
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Green Building Techniques
There are more than 100 common

technologies

1. Saving Space and Outdoor Environment

2. Energy Conservation and the Use Of
Renewable Energy

3. Saving Materials and the Use Of Material
Resources

4. Water Conservation and the Use Of
Water Resources

5. Indoor Environmental Control

6. Operation, Maintenance and Management

��0ÃÄ»"#()ì

2. What is a green building?
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3. An Opinion

1.  Background1.  Background

2.  What is Green building?2.  What is Green building?

3.  An opinion3.  An opinion

4.  A case4.  A case
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Green buildings, a game between the rich?

high costs?

Comparison of average GDP in 2005   (dollar)
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Canal theory

We can’t simply copy other’s experience.

What we often see now are: short time,

limited cost and bad quality.

How can we solve all these problems?

1.~� Background
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What kind of green building do we need

in the current stage of China?

1. Some high-tech and leading green

building can be built in a few developed

regions .

2. Most of other cities rather need  general

green building with low cost and suitable

techniques.

1. ~� Background
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In order to establish the green building with Chinese unique

characteristics, we should fist build up a green conception.
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"#$%0000000000Green Conception

We should consider the construction

activities from the aspect of human caring,

resources conservation and friendly

environment, so that the city can develop

sustainably on the premise of natural

harmony.

Two factors of the green conception:

Creativity, Balance

Maybe we cannot build a real green

building, but we can, and should design

every piece of work on the basis of green

conception
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Two important factors in

designing green building:

          Creativity

        Balance

The innovation of the concept,

technology, and method is the key of

green building design.

The balance between requirement,

resource, environment, and

economics is the key to balance in

green design.

How to design in the green based is

the responsibility of the architecture.

We are not able to see the concept

itself, however, to a large extent, it

decides the final result of a project.
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Which means the change of value, aesthetic

conceptions, and the re-understanding of  a

designer’s career

The most important thing is creative

thoughts.
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Renew the conception
Enhance the connotation
Change the way
Systematic change

£
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Software

Hardware
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New technology

New material

New equipment

New industry
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What does a green

conception bring us?

Renews the way of thinking

Enhances the connotations

Changes practices

��0QÅÆÇ

3.  An Opinion
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Renew the conception
Value

• We must consider and care about

other people’s thoughts

• Environmentally-friendly

considerations

Aesthetic conception

• Does a green building have to be

ugly?

Re-understanding of  the career

• Struggling in the climate of

contradiction

• Restudying and renewing the

knowledge

• Highlighting the social responsibility

and historical mission
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Enhance the connotation

All process of design, construction,

operation, demolish through the life

cycle

There is a large increase of high-tech,

and related new disciplines.

Change the way

Various designs go along with the

economy and culture development.

Traditional way Green building design

��0QÅÆÇ
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Integrated working pattern
Digital assistance means

Scientific logic judgment
Continuous efficiency verification

Multi-stakeholders: builder, designer, occupier

Multi-Disciplines: from ‘solo’ to ‘tutti’;

Multi-Techniques: avoiding the inappropriate

combination
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Elegant:  to use the common

technology elegantly

Appropriate: to use the new

technology appropriately
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4. QÅ-È

4. A Case
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The case: Longgang · New Sport Town

Challenges:

lack of investment

lack of time

special requirements

How to accomplish the objective faces with

these challenges?

ObjectÊ

1. Accomplishing the energy efficiency and

sustainable objective using low-cost technique.

2. Obtaining the certification of national ‘green

building assessment standard’
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More details please see presentation.
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(nÈý Site Photo

4. QÅ-È

4. A Case
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(nÈý Site Photo

4. QÅ-È

4. A Case
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For the current high-density development and

fulfilling the future needs, we should design a

benign ecology environment.

                  ————!·�!·�(Kenneth Yeang)(Kenneth Yeang)
$%i�<Dý$%i�<Dý
ÆÉi�ï"ýÆÉi�ï"ý
!"#$%&'"#()*+�!"#$%&'"#()*+�

What you think decides what you do;
Conception determines the way out;
The creative green building should be
designed on the basis of green
conception!

d#

Conclusion
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Thank you!

/    1  Ye Qing

TelÊ0755-83786005

E-mailÊyeqi998@163.com

2007.11
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• Environmental
Problems and General
Urban Planning

• Environmental Impact
Assessment (EIA) of
urban planning and
eco-cities

• EIA guidelines for
urban planning

• Sustainable urban
development requires
effort from each
department.
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Environmental Problems
and General Urban
Planning

• Urban planning is the
blueprint of urban
development

• It synthesizes disciplines
and requires the
implementation of
measures within a certain
period, relating to city
characteristics,
development objectives,
land use, and spatial
layout.
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Environmental Problem
and General Urban
Planning

• The chapter on
Environmental
Protection

    Does not give enough
attention to environmental
problems, such as
environmental resources,
space and land-use, and
carrying capacities of the
ecosystem and resources.
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Environmental Problems
and General Urban
Planning

• Environmental Problems

    Excessive growth of land
exploitation has led to the
deterioration of soil and
baseline environmental
quality.
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Environmental Problems
and General Urban
Planning

• Environmental
Problems

    Waste of water resources

and water shortages

combine to  prevent the

development of cities.
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• Environmental Problem
and General Urban
Planning

• Environmental
Problems

• Environmental problems
are exacerbated by
conventional industrial
structure and resource
structure
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• Environmental Problem
and General Urban
Planning

• Environmental

Problems

• Conventional urban

transport structure

occupies vast land and

environmental

resources.
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Environmental Problem
and General Urban
Planning

• Environmental

Problems

    The degree of intensity

of urban land

development is a

fundamental problem

for sustainable

development.
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   EIA of urban planning
and eco-city

• Sustainable
development demands

   For the sake of
promoting the
sustainable urban
development,
reasonable measures
should be selected.
There needs to be
evaluation of whether
strategies align with
sustainable
development and
environmental carrying
capacity.
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EIA of urban planning and
eco-city planning

• Effects of urban
planning

• It’s aim is the harmonious
and sustainable
development of the
economy, society and
environment.  Eco-
planning and
environmental planning
reflect the intentions of the
society and economy.
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EIA of urban planning and
eco-city planning

• Effects of urban planning
EIAs

    The effects are based on
regional carrying capacity of
materials, energy
conditions, and
development status.

    Analyze the  development
potential and the
sustainable development
capacity of the region.
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EIA of urban planning and
eco-city planning

• Effects of urban
planning EIA

• To provide sufficient
information on the
impacts of implementing
a strategic decision and
to allow adopting of
mitigation measures.

• This ensures that
planning is in line with
sustainable
development .
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EIA of urban planning and
eco-planning

• Relationship

• EIA of urban planning
optimizes and
completes  eco-
planning�

• Eco-planning provides
basic data for the EIA of
urban planning .
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The EIA guidelines for
urban planning

• The EIA guidelines for

urban planning (for

discussion) has been

completed.
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The urban planning EIA
guidelines

• Types and the emphasis
of EIA of urban planning

    Urban planning
encompasses the proposal,
drafting, compositions,
implementation,
amendments, and
composition of a new urban
plan.
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The guidelines for urban
planning EIAs

• 3 suitable stages for EIAs
to intervene in the
process of urban planning

• Drafting

• Implementation

• Modification
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The urban planning EIA
guidelines

• 3 types of EIAs for
urban planning

• Prediction

• Monitoring/Follow-up

• Retrospective
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The urban planning
EIA guidelines

• Basic tasks of
urban planning
EIAs

• 1.Evaluate the
environment quality, define
the ecological function
area, environmental
function area,
environmentally-sensitive
area, major environmental
protection targets and
environmental issues, and
determine the resources
and environmental factors
that restrict development
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The urban planning
EIA guidelines

• Basic task of Urban
planning EIAs

• 2.With regard to the
environment, demonstrate
the rationality of the
following: city functions,
development targets, size,
industry structure, spatial
structure, and general
distribution, and resources
utilization plan.
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The urban planning EIA
guidelines

• Basic task of Urban
planning EIA

• 3. Propose
countermeasures to
adjust the plan and
reduce the environmental
impact.
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• Essential Technical
points of EIA for urban
planning

• 1.Investigation and
assessment of regional
baseline environment

• The guideline of EIA for
urban planning
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• Essential Technical
points of EIA for urban
planning

• 2.Analyses and prediction
of environmental

• The guideline of EIA for
urban planning
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• Essential Technical
points of EIA for urban
planning

• 3.Analyses of Regional
carrying capacity of
material and energy

• The guideline of EIA for
urban planning
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• Essential Technical points of
EIA for urban planning

• 4.Analyses and assessment of
Environmental impact of a plan

• Environmental impact analysis on
city function orientation and
development direction

• Environmental impact prediction and
analysis on urban development scope
and industry structure

• Environmental impact analysis on
city spatial structure and allocation

• Environmental impact analysis on
city fundamental establishment

• Environmental impact analysis on
environmental protection measures

• The guideline of EIA for
urban planning
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• Essential Technical

points of EIA for urban

planning

• 5.Environmental capacity

and the control of gross

contamination

• The guideline of EIA for
urban planning
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• Essential Technical

points of EIA for urban

planning

• 6.Comprehensive Analyses

of environmental

reasonableness of plan

• The guideline of EIA for
urban planning
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• Essential Technical

points of EIA for urban

planning

• 7.Public participation and

professional consultation

• The guideline of EIA for
urban planning
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• Essential Technical

points of EIA for urban

planning

• 8.Advice of modification

and mitigation measures

for Environmental

impacts

• The guideline of EIA for
urban planning

!"#$%&'()*+,

• !"#$%&'(-.+,

–/01

• /21

– /31

» /41

‹56/78› ‹9:› ‹#›

&'!"#0LM

$NOPQR

• &'!"#0LM$
N(OPB�

! *D!"T|(�"$
N

• Essential Technical

points of EIA for

urban planning

• 9.Monitoring, tracking

and auditing the

Environmental

impacts

• The guideline of EIA for
urban planning
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   Working together to
realize sustainable
development

• The Ministry of Soil and
Resources and the
Ministry of
Communications have
started to research and
write Planning EIA
criteria
21 Provinces and cities
have issued local EIA
regulations: Shanghai,
Hebei, Tianjin,
Shandong, Shanxi,
Shan’xi, Inter Mongolia,
Dalian, Shenzhen,
Hangzhou
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   Working together to
realize sustainable
development

• The following areas have
completed planning EIAs:
Songjiang New city,
Lingang New city, Jiading
New city, Yingkou City,
Xingtai City.

• Pilot cities have carried out
EIAs for their “11th five
year plan”
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   Working together to
realize sustainable
development

• International
experiences

   “National environmental
policy act” had three
stages: rejection, part
acceptance and active
participation.

   Common agreement:
EIAs can perfect
policies and plans to
meet national interests.
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Working together to realize
sustainable development

• Sustainable development is

the common responsibility of

all decision-making

departments.

• Support from related

departments determines the

successful development of

Planning EIAs.


