Thoughts on the Green Building
Development Target and Roadmap

Ministry of Housing and
Urban-Rural Development of
the People’s Republic of China

Department of Building Energy
Saving and Technology

Wu Yong
November 2011




a0 . o= Urgent Need for Green Building Development

X Green building is essential for China’s urbanization
.c"i‘; and transformation of the building industry.

1. Position of Green Building Development

2. Roadmap of Green Building Development

3. Scenarios and Target Selection of Green

Building Development
4. Path Selection of Green Building Development



1. Position of Green Building Development

Thought:
Should we develop green building based on
single building units, or on both single building

units and regions?



1. Position of Green Building Development

The position of green building development must comply with
China's actual situation and meet the requirements of scientific

& ;o‘ development and harmonious coexistence.

At present, China's urbanization development pattern is promoted by
region, rather than by single building units. Regional planning of eco- J

cities should be consistent with the pattern of urbanization.

Only emphasizing green development in single building units ]
misses the opportunity to develop overall green regions. J

Regional development will make single building units more efficient.
According to the “top-down” principle, we should promote green regional J

development first and then construct single unit green buildings.




1. Position of Green Building Development

A region is a complicated system and its development is influenced by different
. factors within it. The relationship between subsystems, such as buildings,

transportation, water supply and drainage, waste disposal, sewage treatment, and
Q’  the whole system are mutually reinforcing and restricting.

Integrity The overall effect is greater

—_—
E principle than the simple sum
The
optimization of
Orderly .
> ool —  TereliEEI
principle P system can
Principles promote single
of system
= . . .
System L4 Dynamics : The implementation process optimization
Engineering principle is dynamic
Target
—> optimization —> Systemic performance is optimal
principle
S Feasibility : The optimal plan is among

principle the feasible plans



Case: Qianhai Low-carbon Ecocity

Construction

s
sy

Position Two Concepts
Qianhai: A national seashore innovative
low-carbon planning model B Coexistence with B Coexistence with
Efficiency Nature

One target: Carbon emissions will be reduced by

30%b based on 2010 energy efficiency

standards. Nine Contents
Three innovations for low-carbon eco-planning: - Efﬁcien.t City. u Gaf'den .City
* For the first time use multi-constraint : ](Zionvenl;nt.cny ® Quiet ?lty
simulation tools to guide spatial planning NErgy Saving W Soft ley
City H Cool City

* For the first time put forward a per unit land
carrying capacity index

* Innovatively put forward a ecological control
system planning guideline methodology

B Comfortable City =~ M Clean City




,’ o Case: Qianhai Low-carbon Ecocity Construction

Urban Design 1

Building Design
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Case: Qianhai Low-carbon Ecocity

Construction

€

i Domestic VS. arly Achievements i
| International Assessment Field Investigation Digital Simulation !
: Research review Concept position Ecological environment Analysis and optimization i )
E Planning method Digital simulation Microclimate environment of environmental : ECOloglcal
| Implementation effectiveness Optimization Construction progress performance based on GIS i . .
i integration Social demand space statistical analysis :Identlﬁcatlon

i ( Overall Planning Goal w i Ob j ective

| i Positionin

: L Environmental goal Economical goal Social goal J : 8

! ( Land Use Control Goal w i

i — i Index System

------------ Land intensive utilization Energy use Water resource use ---=oSSSa

Solid waste discharge ~Green transportation Ecological
green space Physical environment Green building '
Implementation
( Construction Implementation and Control Guidance W P d
. . . Guidance
Demonstration projects planning
Policies and regulations study
Technical standard system




Case: Qianhai

Low-carbon Ecocity Construction

“SISpatial Medium -+~~~ """ TTTTTTTTTooS >\

b W Planning Principle

| |
: I
|
Plan and Construction: ‘e Design Guidance :
o |
* The proportion of underground space “ ! SOl gical Control Index '
development g L
» Compliance rate of daily waste - s - e — — S g
separation facilities .
o * Coverage rate of non-motorized * Underground space control
« Utilization rate of renewable energy . )
e L .. vehicles index
water sources Booiliies

. o * Green roof area rate
PNEE Pepeiiio o rosm ki * Accessibility of public green

space

............

* Density of road network

..................

Block-level Land Parcel level

v Supplement of Index
System

Non-spatial Medium

Statistics Lo Ecological Services

|
“' e Planning Strategies

e Technology roadmap

—— - —
—— - —

Environmental
Protection

System-level



Case: Qianhai Low-carbon Ecocity

Construction

3 1. Intensive Land Utilization

. & “ Land Development

P Control building height down to the seaside based on comprehensive

volume rate index
P Reserve green belt along the coast to protect ecological sensitivity of land

and create coastal landscape
P Determine altitude of outside buildings and development intensity

according to the distance between the rail stations transportation stations

Plot ratio 5.0-9.0 Height: 100m

Plot ratio 4.5-6.0 Height: 60m

Plot ratio 2.54.5 Height: 30m
Plot ratio 1.5-2.0

Commercial

| and
l Commercial and residential Residential
financial area area area
Plot ratio 5.0-9.0

Plot ratio 4.5-6.0
Plot ratio 2.5-4.5

Plot ratio 4.5-6.0
Plot ratio 2.5-4.5

Plot ratio 1.5-2.0

@ Rsil vansit staten
Bullding-density controlied
area (within 40%)
Butlding density controled

—] area (withia 35
Green corridor Commercial and financial area | Residential area i
controled

Bellding-censity
area (withis 30%)

o

Rail transit station

Commercial and residential area C cial and residential area



Case: Qianhai Low-carbon Ecocity

Construction

/\; 1. Intensive Land Use | —

S

* Underground space development

» The main way to save land resources in the ' - 3 v,
central business center. The underground space W ‘7’(' 3 - ‘.’
development proportion index is used to control = A "‘; x y /
underground space development. : ' :
» Develop and use underground space around : s i |
railway stations, large public buildings, squares ';- % U ”
and major public green space to beautify the @ AP : .
environment, improve transportation and save land. o . N e ﬁ
» Improve the regional business and P i
transportation systems within underground A ol .
spaces to enhance the vitality of urban public nodes k‘ \ 5‘{- X/
and services, while also enabling intensive use of s hY X
Tainel ) o
$ZA ke s
~ commercal space
| Underground car

B ! parking space



Case: Qianhai

Low-carbon Ecocity Construction

-

i Q ‘\; 2. Develop Land via TOD Mode
s e

» Develop land via TOD
(Transit-Oriented
Development)

» Building height and density of
transport nodes are
significantly increased and the
intensity decreased from the
site to surrounding areas

» Consider the influence of the
ventilation corridor

» Sight: Mountain and sea
views not blocked by buildings

» Building height in integrated
development regions is
affected (most buildings
between 50-100 meters. Other
regions' building height is only
constrained by the airport
space.

1



Case: Qianhai Low-carbon Ecocity

Energy

» Residential solar-thermal large scale application

» Regional central cooling application

» Regional polluted water source heat pump
application

» Regional sea water source heat pump
application

Conduct renewable energy pilot

demonstration projects according to

local conditions:

=Use centralized cooling technologies in
high-density and high development
intensity regions;

=Set up sewage-source heat pump
integrated with the sewage treatment
plant;

=Develop seawater source heat pump
projects after treatment of marine
environment

3. Large-Scale Application of Renewable

Construction
Control Index

* Index of land energy consumption

per unit
» Utilization rate of renewable energy
* Coverage rate of energy

consumption monitoring

L
V.
A"

‘9
“ 0.’.‘0 ,
t“" W o
R 9‘ -

Distribution of solar and photoelectric resources in Qianhai



Case: Qianhai
Low-carbon Ecocity Construction

» Establish on-line monitoring

system for renewable energy : B E ‘_- #-
and conventional energy i = - :
supply B A dina
» Establish subsidy system for b - "'/\';
renewable energy production R - 5
and energy consumption i v . o
cap system £ ¢ e = S
» Determine energy Sl il
consumption cap per unit of - 35 28
land area and per unit of oovoss | smsss ! seves — sestess

building area | o

On-line monitoring system



Case: Qianhai Low-carbon Ecocity
Construction

» Low-impact development model is used to protect existing water bodies,
wetlands and control field comprehensive runoff coefficient

» Establish water drains with the original wetlands as well as treated waste
water as the main recycled water recharge in non-rainy season. Bio-purifying
treatment of water drains can further produce reclaimed water

» Formulate water consumption cap per land unit through the non-traditional

water resource use index

Yater storage tank Ground witer  Ground waler
recharnge recharge



Case: Qianhai Low-carbon Ecocity

Construction

2 6. The Utilization of Solid Waste

» According to the principles of unified planning, centralized
discharge, integrated utilization and harmless treatment, promote
recycling, and build eco-cities with reduced, recycled and harmless

solid waste

|, b -

Terrain reshaping

Underground
excavation

L hasea

Automatic solid collection system Balanced earthwork



Case: Qianhai Low-carbon Ecocity

Construction

<
-

E 7. Green Transportation Control Index

& ¢ - Bus sharing rate

* Construct rail transportation, clean energy public transit and high-density homogeneous *Coverage rate of public transit
network to encourage green travel. Public transportation with open space and service stations
facilities can be accessed by walking. Achieve 100% coverage rate of public *Coverage rate of slow system
transportation stations and 80% of public transport share rate within 500 meters.




Case: Qianhai Low-carbon Ecocity
Construction

8. 100% Green Building

* Achieve 100% coverage rate of

green building
» Landmark green buildings are set in ' ,
each space district as eye-catching | \\“
highlight of Qianhai coastal skyline. \ﬁ\
NN

Spatial simulation of the core district

I hf‘r.



2. Roadmap of Green Building Development

The Qianhai case shows that green buildings' large-scale development must start
« With regional green planning to create a reasonable targets and index system and
guide the harmonious development of land, energy, infrastructure, buildings,
 environment and society.

Utilization of

renewable & ’ ;
/ e  Energy saving
Operation
Ener Green management Energy
&y travel (comprehensiv , saving and
rate e performance
Transport of whole life
\ / cycle)
= Green —
building
/ \ Water
Indoor | saving and
Industrial Land use Environmet N water
structure - planning quality resource
environ Green utilization
building
ment rate Material
saving and
material

utilization

Mixed use
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2. Roadmap of Green Building Development

1. Greening of the urban
master plan

2. Greening of the urban )

~ Infrastructure )

3, Greening of the single )
building




2. Roadmap of Green Building Development: Planning Pilot

1. Greening of urban planning

National urban master plan:
formulated by State Council with
relevant departments

Guide

Provincial urban master plan:
formulated by provincial
governments

Guide

Urban Master Plan: municipal
governments

Formulated by construction bureau
in charge of urban and rural planning
within municipal government

Formulated by urban planning
institution, based on detailed control
plan and requirements put forward
by construction bureau in charge of
urban and rural planning

Implemented by relevant
organizations authorized by project
owner commission

Master Plan

ty

-C1

Detailed Control Plan

Low-carbon eco

Detailed Construction
Plan

Urban Design and
~ Project Design

Throughout all planning stages:

__Mandatory Content

1.Urban planning area

2.Construction land size in planning area

3.Urban construction land

4.Land for infrastructure and public service
facilities

5. Protection of urban historical and cultural
heritage

6.Goal for environment protection and
construction

7. Disaster prevention and reduction etc.

1.Main use of different areas

2.Constrution density and height

3.Volume rate and green space rate

4 Infrastructure and public service facilities

1.Construction condition analysis and
comprehensive technical-economic
verification;

2.Spatial pattern design of buildings, roads
and green space etc., and landscape
planning;

3.Sunlight analysis of residence, hospitals,
schools and nurseries etc.;

4 Transportation plan and design;

5.Municipal pipeline network planning;

6. Vertical planning, investment benefit.

Design based on current national and
regional standards

Low-carbon eco-
city strategy and
index

Increase the rate of
green building,
green municipality
and green
transportation

Add in green
building design
plan

Design as green
buildings



2. Roadmap of Green Building Development:

Scientific Land Transfer

5 Allocation (1) Greening Urban Planning
3 Land Use
Land 1. Apply 2. Issue planning
. planning pernjnt pCI'ITHt for construction
Allocation for construction land use

Support the approval, verification, documentation of
construction projects and Contract of State-owned Land

-< Utilization Right Transfer -
Issue planning permit for T

Land Accordmg construction land use
e -
| Put Sign Contract of
forward State-owned Land

Land Bid Utilization Right




2. Roadmap of Green Building Development

(2) Greening of Urban infrastructure

Category

Establish scientific planning index system:

Sin-
SwdenWux
i Eco-City

Wuhan green CBD
Demonstration Area

Sino- Average City

Singapore

Tianjin Eco-

City

Green building Rate of green building 100% 100% 70% no requirement
Energy sustainable utilization = Rate of sustainable energy utilization  >20% >8% 2% no requirement
Infrastructure Coverage rate of municipal pipeline 100% 100% — 70%

network
Water resource sustainable Utilization rate of non-traditional >50% 50% 5% no requirement
utilization water resource

Per capital water use quota (Liter / <120 — <200 no requirement

person - day )

urban sewage treatment rate — 100% 100% 100%
Material resource sustainable Household solid waste separation — 100% 100% no requirement
use and solid disposal and collection rate

Garbage recycling and utilization >60% >95% — no requirement

Rate

Fine decoration rate — 100% 40% no requirement
Livable Environment Per capita public green area (m2 / >12 — — 6/7/8

person)

Green space rate — — >38% 35

Native plant index >0.7 >0.8 —

Compliance rate of surface water v — v —

quality
Green transportation Green travel rate >30% >80% 55% no requirement
Green construction green construction rate 100% — 100% no requirement



2. Roadmap of Green Building Development Path: Approval Process of

Green Projects
(3) Greening single building

!
Overview, Initial Construction Site

Government Collection and Conditions, Size and ..
Investment Content, Environmental Impact,
Projects Investment Estimation and Fund

Content of Resources, Preliminary Thoughts of

under

Project Construction Process, Preliminary
Approval Proposals = Estimation of Economic and Social
Mechanism Benefits,
Elaboration of Ecological Indicators
is lacking

Enterprise
Investment
Projects under
Verification
Mechanism

Enterprise
Investment
Projects under
Registration
Mechanism




2. Roadmap of Green Building Development: Green Project Implementation

Review of Design and Construction Documents

(3) Greening Single building

Ask for
Urban and rural plan comments Local planning Review authorities
ning bureaus authorities of design and construction documents
Building Pattern \ —— —
. : : Review of Design and
Building Facade Detailed Urban Planning » _ Construction DT,
No
Building
Orientation Cannot issue planning Compliance with building

permits
cannot issue construction
permits

energy efficiency

standards

Local construction departments

Issue construction permits

Building energy designer

Construction Final efficiency Architectural build
demolishment acceptance e"aluatlo? labeling ‘ design, @ UTe
system ;
Y COnSEHIEEE constructor
supervision
supervisor

constructor constructor constructor
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2. Roadmap of Green Building Development

|

The concept of Eco-city and
requirements

|

d

n

-

modify the plan J

Initiate projects

\

4

Green building-related

_ contents as pre-conditions

Green building design
review mechanism

~

‘
Demc

Land grant/

Transfer

-
LT 5

Green building

Green bu11d1n
certi

Green
building
construction
supervision

l

surping
J[3uIs pue AJIUNWWO))
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Relavant requirements for green
buildings and eco-cities Specific green

o
/ ‘L \ building index
Master detailed control
[Index systemJ » [ planning J » [ Specification J ‘ l'
ﬁonstruction principles: \ [ ]

» Insist on principle of ecology priority, and build safe and healthy natural ecosystems
» Insist on principle of resource conservation, and establish a resource intensive sustainable
utilization system

» Insist on people-oriented principle, and build livable and friendly living environment .
system o PR e Project design

»Insist on approach shifting principle, and build circulated and efficient supporting system
to optimize industrial structure ‘

£

»Insist on the advanced direction, and build a harmonious ecological civilization .
> Insist on reform and innovation, and build an open and fair operating management system Project
k / Implementation
- Final acceptance

Green buidling
evaluation




Ecological Index

Strategy J»[ System ]\

N

»Resource recycling strategy A
» Eco-construction strategy

» Low-carbon economy strategy

» Green transportation Strategy p

Characteristics

[ Coordinated by organizations and promoted by legislation ] |

[ Technologies integrated according to local conditions }

one-star labeling for all buildings; government
invests in public buildings to encourage higher
level performance.




3. Scenarios and Target Selection of Green Building

Development
Natural conditions vary across the country, and economic and social
. development is imbalanced, so it is difficult to unify the development
)E strategy. At different stages, different strategies are encouraged to
¢ promote green building’s scientific development.

- scenario F

Voluntary and encouraging Voluntary and mandatory Mandatory development Mode
development mode
development mode > Since 2011, new buildings
» Maintain current green > The first phase of 2011-2013 to compliance with green
blllldlflg COd.esa star.u?ards and TR bltintary plis building one-star standard is
other incentive policies mandatory, and qualified
unchanged. Promote the mandatory method to promote the

regions are encouraged to

implement green building
» The second phase of 2014-2015 to two-star or three-star

development of green buildings popularization of green building.
through the voluntary labeling
system; the number of green
buildings is expected increase
by 100 per year. voluntary method

» The third stage of 2016-2020 to

adopt the mandatory plus standards.

» Not suitable for China's

> Can not scale up the promotion current situation

of green building promote two-star and above green
buildings, improving green
building’s performance.

> Positively promotes the

. development of green buildings l'
\ P g g




3. Scenarios and Target Selection of Green

Building Development

®Middle scenario projected targets

{{ 12th FYP}[ Voluntary + Mandatory]{ Popularize green buildings]]

-




3. Scenarios and Target Selection of Green

Building Development

®Middle scenario Projected Targets

OAIl newly built
buildings must comply
with green building
standards

ONew regions should be
constructed and planned
based on low-carbon eco-
city requirements.

OThe area of newly
built green buildings is
2.4 billion square
meters

OBuild a number of
eco-cities(regions) and
green farm houses




3. Scenarios and Target Selection of Green

Building Development

®Middle scenario projected targets in12th FYP

Form five major systems that are beneficial
to green building development:

@ Policy and regulations system
€ Technology and standard system
€ Industry and products system

€ Capacity building system

€ Application model system



3. Scenarios and Target Selection of Green

Building Development

®Middle scenario projected targets in 12th FYP

1.The proportion of newly built buildings :
mandatorily complying with green building design 3. Implement 100 green eco-cites
standards is 70% in pilot urban regions (regions) pilot demonstrations

The proportion of newly built park type

buildings (schools, hospitals, cultural and

other park buildings) complying with green
~building design standards is 70%

- 4. Conduct existing residential building
heat metering and energy efficiency
retrofits by 400 million square meters

The proportion of newly built government
office buildings and large public buildings

5. Implement energy efficiency retrofits of
high energy consumption public buildings by

2 complying with green building design - 600 billion square meters
Non- standards is 70% - —_—

Pilot _ . ' == ' 6. Implement residential building energy
A The proportion, complying with green building design efficiency retrofits in hot summer and cold
rea standards, of affordable housing that is invested in by winter zones as well as hot summer and

provincial capital cities and separately listed municipal warm winter zones by 50 million square
_ governments in plan is 80% meters

7. Promote the development of green
building materials and construction
waste integrated utilization

l : :
Carry out pilot demonstration of green

rural housing construction
-~




4. Path Selection of Green Building Development

With reasonable anticipation of future development, based
 on the correct orientation, appropriate promotion steps
c l should be proposed with a perfect supporting system.

Conceptual Promotion Supporting
( Orientation ﬁ steps \ ( Sy A
. 1.Formulate policy
1.Nature Concept I-Fll‘st control . standards and
2.Regeneration incremental quantity promote processes
Concept and then control simultaneously
3.Reasonability stock 2.Promote
2.First led by technol
Concept cchnology
. . governments and advancement and
4.High efficiency then promoted by industrial
Concepf L development
5.Innovation 3.F1rst guarantee low- simultaneously
Concept income groups and 3.Build capacity and
tl?en others . improve
4.First carry out region organizational
plans and then design development

\ buildings / \ simultaneously /



4. Path Selection of Green Building
Development

Promote green building
by steps

* Promote green building by
harmonious urban and rural
master plan

Promote green building
by regions b
§ Promote green building

‘ considering both newly built and

Promote green building existing buildings

by industries <

Promote green building W
by market



4. Path Selection of Green Building Development

Solve the problem of the lack of supporting systems; improve policies and
o« institutions; and establish five major systems of policies and regulations,

‘ technical standards, industrial support, capacity building as well as supervision
c e .- and management.

1. Improve understanding and strengthen leadership

4. Innovate the system to establish life cycle supervision systems

5. Active R & D to strengthen technical support

7. Provide whole process services to enhance capacity building of green buildings’
up and downstream industries

8. Improve policies to actively foster green industries

9. Via publicity and training, establish green building and green living concepts



Thank Yo



