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Agency in Hong Ko
AfSustainabl e
Kong balances social, economic and
environmental needs, both for
present and future generations,
simultaneously achieving a vibrant
economy, social progress and better
environmental quality, locally,
nationally and internationally,
through the efforts of the

community and t

Canada

A33% of all energy used

A50% of natural resources used
A12% of non -industrial water used
A25% of landfill waste generated
A10% of airborne particulates
produced

A35% of greenhouse gases.

Mexico

A17% of all energy used
A25% of all electricity used
A20% of all CO2 emissions
A5% of potable water use
A20% of waste generated.

dev ¢
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| MCC (2009) é i
Singapore, sustainable
development means achieving
both a more dynamic
economy and a better quality
living environment, for
Singaporeans now and in the

futureo.

Hong Kong g o v tprinaGiples
of sustainability (2000b):
economy; health and
hygiene; natural resources;
social; biodiversity; cultural
vibrancy; environmental
quality; mobility.

Buildings responsible fof

United States

A40% of energy use

A12% of water use

A68% of electricity use

A38% of CO2

AB0% of non -industrial waste.



Climate change is
greatest current
concern.

Many countries have
policies, initiatives on

climate change.

IEA has set target of
77% (or 48
gigatonnes) reduction
in earthos
footprint by 2050.
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Singaporeds i
1. promote energy efficiency i
develop enablers to make
consumers more energy
efficient/fuel efficient, improve
energy management practices of
businesses

2. promote use of cleaner energy
(such as natural gas)

3. demonstration projects on
renewable energy (eg. solar,
biomass).
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The carrelation between GNl/capita and CO2 emissions
per capita in different countries.

Scource : Azia Pro Eoo 2005
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AGreen buil di , focuses on

environmental aspects. US GBC Research Committee (2008):
fGreen buildings depe
Of ori (1992)¢ improvement of building processes,
environmento technologies and performance to minimise
fourth client objective. negative environmental or health impacts,
and contribute to environmental restoration
RICS( 2005) : #dgr and sustainable resource management.
buildings are those that use Objectives of green b
resources efficiently, reduce Aclimate conditions decoupled from human
waste and produce superior activities
indoor and oth Astable, sustainable energy supplies
Aclean, renewable and sufficient water
RI CSiS®ustainab resources
construction ¢ Arestorative use of land for the long -term
issues, including: energy sustainability of habitats
efficiency, respect for the Arestorative use of materials and assemblies
workforce, health and that account for life -cycle impacts
safety, diversity in the Aenhanced human safety, health and
workforce, building productivity in the bu
regulation, construction in
devel oping co
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Building industry
contributes 9 gigatonnes | PCCbs (200
of CO,, 33% of global Assessment
total, with variations. buildings have capacity to
reduce emissions by 29%

. by 2020 with net
IPCC (2007): buildings economic benefit.

represent greatest
opportunity for
considerable reductions in Volume of new buildings
CO2 emissions. very small, compared to
stock of buildings; greatest
potential for mitigation is in
refurbishment,
rehabilitation.

Building industry offers
greatest low-cost
mitigation opportunities.

MTCO,
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Marginal cost abatement - example

€/t CO,
High cost
Cellulose Soil — power sector
ethanol abatement
100
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BUILDINGS AND =
CLMATE CHANGE

Status, Challenges and
Opportunities

OPPORTUNITIES
- AND CHALLENGES

‘SECRETAAT REPOAT 10 COUNCIL UNDER AZTICLE 13 OF THE NORTH
AMERCAN AGEEEMENT ON ENVIRO) CooPERATON

UNITED NATIONS ENVIRONMENT PROGRAMME

Governments of all countries have formulated policies, statutes, codes, and
set up regulatory and enforcement agencies.

Energy Independence and Security Act 2007 of US requires 30% reduction
in energy consumption by 2015, calculated from a fiscal year 2003 baseline.

Governments apply laws, incentives eg: laws on environmental
performance; requirement for licenses, approvals; subsidies, tax incentives,
grants; certification and labelling of products.

In US, tax incentives under Energy Tax Deduction scheme (extended to
2011), to helps building owners to reduce and manage energy.

Worldwatch Institute (2008) notes over 50 countries have standards or
labelling programmes, resulting in energy savings, but more is needed.
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Table II.2-3. Selected Municipal Energy Targets in the Building Sector

Baden-Wiirttemberg, Germany
{southwestern state)

20 percent of heating from renewable sources in newly constructed
residential homes

Berlin, Germany

30 percent decline in ensrgy use in public buildings by 2010; solar
water heating incorporated into 75 percent of new buildings annually

Copenhagen, Denmark

Energy audits for all buildings exceeding 1,500 square meters; all new
buildings must rely on district heating (electric heating banned)

Leicester, United Kingdom

50 percent decline in municipal building energy use by 2025 (from
1990 level)

Oxford, United Kingdom

10 percent of homes to use solar hot water or PV by 2010

Seattle, Washington

LEED standards for all buildings cver 5,000 square feet (465 square

meters)

Berkeley, California, USA

Green building standards for all sold, renovated, or transferred homes

Partland, Oregon, USA

LEED Gold Standard for all new city-owned construction

Tokyo, Japan

5 percent renewable energy use in large municipal facilities

Source: See Endnote 387 for this section.

Green building now accounts for 2% of new non -residential
building market in US; expected to grow to 5 -10% by 2010.

Green residential buildings are 0.3% of market; expected to grow
due to high consumer confidence.

US Green Building Council has over 12,000 member organizations;
it estimates green building industry at over US$12 billion.

Canada Green Building Council launched in 2002, has 1400
members.

Table I1.2-2. Countries with Green Building Councils

Australia®, Brazil*, Canada®, India*, Japan®, Korea®*, Argentina, Chile, China, Egypt, Germany, Greecs,
Mexico®, Mew Zealand®, Philippines, Taiwan®, United Guatemala, Hong Kong, Israel, Nigeria, Panama, South
Arab Emirates*, United Kingdom®, United States® Africa, Switzerland, Turkey, Vietnam

*Current member of the World Green Building Council
*¥in the process of joining the World Green Building Council

Source: See Endnote 369 for this section.
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Living Building Challenge of
U S G B CassadiaChapter,
requires 100% of
needs to be supplied by on-site
renewable energy on a net annual
basis.

In 2006, Canadian government
launched first phase of net zero-
energy housing initiative, 5-year

demonstration to completing 1,500
net zero-energy homes by 2011.

US Dept of Ener
America program conducts research California Solar Initiative,
with private sector to produce launched, 2007, aims for
homes that consume 30-90% less installation of 3,000 megawatts of
energy than conventional homes. new, solar-produced electricity at
Goal is to develop, by 2020, zero one million new and existing
energy homes producing more on- residential and commercial
site renewable energy than they buildings by 2017.
consume from grid.

Status of Standards
@» Mandatory
Proposed or Considering
Voluntary
None

Figure 5.1
Status of building standards. Source: Busch 2000.
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The main reason for not choosing the low energy solution. Resuilts of interviews in European municipalities.

Source: Thunselle et al. 2005.

building
information sustainable
modelling & building
carbon education
calculation

the smart grid
and connected
home i panels
show real-time
energy use

energy labelling

for homes and net zero water

office buildings

buildings conservation

buy-in to green
building by the
financial
community

eco-districts T
with green
certified
buildings
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Green building in developing countries

A In developing countries, not much has been achieved in
green building.

A CIB and UNEP (2002): barriers to efforts to realise
sustainable construction i

i lack of capacity of construction sector to implement
sustainable principles

I an uncertain economic environment and weak
government finances

I poverty, high demographic growth and low urban
Investment

1 declining government investment in construction

i lack of accurate data on environmentally responsible
materials, equipment and methods

T lack of interest in sustainability issues among stakeholders
i technological inertia

1 lack of research on relevant subjects.

Gover nme
understanding,
commitment

Administrative
issues

Resource
constraints,
including skills

Appropriateness
of policies

Technology
transfer

Conduciveness
of operating
environment

Policy, strategy,
laws, codes

Support from
clients, buyers,
users

Support from
value network

Development
of knowledge:
training, R&D

Lack of role
models

Obstacles to green building

Leadership,
championing

Incentives

Information,
benchmarking,
norms

Lack of
dissemination
of good practice

Reinvention of
the wheel

Coordination
among agencies

Awards,
recognition

Commitment of
firms

Professional
institut
involvement

International
collaboration

Sustainability
of green
programme

Industry

structure,
rivalry

11
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Fig. 2.8
Energy consumed in the life of a building, estimated at 60 years.

Leadership in Energy and Environmental Design (LEED) Green
Building Rating System, developed by USGBC, is a voluntary, national
standard for developing high-performance, sustainable buildings. It
was created to:
Alefine "green building" by establishing a common standard of measurement
romote integrated, whole -building design practices
ecognize environmental leadership in the building industry
Astimulate green competition
Aaise consumer awareness of green building benefits
Aransform the building market.

Green Buildings for Africa (GBA) launched, 1997 by CSIR.
Voluntary, commercial initiative to encourage, promote culture of
environmentally responsible property use and management.
Addresses reductions in energy and water consumption, more efficient
waste management, control of noise and air pollution, among other
ISSues.
Objectives: to encourage property owners, managers, occupants to
promoteé
efficient use of non  -renewable resources, such as energy and water
sustainable use of renewable resources
adoPtion of environmentally conscious policy and decision -making
healthy and comfortable working environments.

12
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Singapore

A Singapore made voluntary pledge to reduce carbon emissions
by 16% on 2 0-29u sfubaul soi nleesvse | s ; a
million tonnes of CO, by 2020.

A In Singapore, buildings contributed to 25% of total energy use
in 2007 (household consumption of electricity in the country
increased from 3,794GWh in 1995 to 6,226GWh in 2007).

BCA Mission and Vision

A Our mission is "we shape a safe, high quality, sustainable
and friendly built environment".

A safety, Quality, Sustainability and User-Friendliness are
four key areas where BCA has a very significant influence
on the built environment ani
built environment from those of other cities. Hence, our
vision is to have "the best built environment for Singapore,
our distinctive global city".

Green Mark for Buildings Scheme N

AScheme | aunched, 2005. O, oo
I promote environmental sustainability in construction industry
and raise awareness of environmental impact of their projects

i recognise building owners and developers who adopt practices that
are environmentally conscious and socially responsible

i identify best practices in development, design, construction,
management and operation of buildings.

A New buildings assessed under:
i Energy Efficiency
I Water Efficiency
i Site and Project Development and Management
I Indoor Environmental Quality and Environmental Protection
i Innovation.

A On existing buildings, Site and Project Development and
Management is replaced with Building Management and
Operations.

A Buildings assessed once every two years.
A Award levels Certified, Gold, GoldPlusor Platinum.

13
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BCA GREEN MARK

+ BCA Green Mark for Non-Residential Buildings

+ BCA Green Mark for Residential Buildings

* BCA Green Mark for Landed Houses

+ BCA Green Mark for Non-Residential Buildings

+ BCA Green Mark for Residential Buildings (under development)

« BCA/NParks Green Mark for Existing Parks
* BCA/NParks Green Mark for New Parks Design And Development (under development)

n Mark for Office Interiors

[~}
@
[

+ BCA Green Mark for

2
e
=3
£
:

ngs In Singapore

N

BCA GREEN MARK

Nos. Of Green

Fy2005 | FYy2006

7

Fy2007
96

Fy2008
120

6/4/2010
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Green building programme in Singapore: new buildings

A $20 million Green Mark Incentive Scheme (New Buildings) in
2006 to incentivise new buildings to go green.

A From April 2008, all new buildings must meet Green Mark
Certified rating.

A Green Mark GFA Incentive Scheme (New Buildings)ncentivises
developers to attain Green Mark GoldPlusand Platinum ratings
(additional GFA could reach 1% of total or 2,500sgm (whichever
is lower) for Green Mark GoldPlusbuildings, and up to 2% of
total or 5,000sgm (whichever is lower) for Green Mark Platinum
buildings)

A New buildings in key development areas must achieve higher
Green Mark ratings as part of
requirements

A New public buildings with more than 5,000sgm air -conditioned
floor area must achieve Green Mark Platinum rating.

A In the longer term, BCA might further tighten mandatory Green
Mark rating for new buildings. @
~

Green building programme in Singapore: existing buildings

A Overall 5% to 10% improvement in energy efficiency in building
stock can be achieved if 400 to 600 existing large buildings
adopt green features; potential annual saving of S$100 million.

A Government will introduce new initiatives to encourage 80% of
building stock to achieve minimum Green Mark Certified rating.

A $100 million Green Mark Incentive Scheme (Existing Buildings)
encourages retrofitting of large existing buildings to include
more green features

A Existing government buildings with more than 10,000sgm air -
conditioned floor area must attain Green Mark GoldPlusrating
by 2020, as part of their upgrading and replacement cycle

Aln longer term, BCA willé

I consider mandating the declaration of Green Mark or energy
labelling for existing buildings.

i study the need to mandate minimum Green Mark ratings or energy
performance standards for existing buildings.

15
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e SUSTAINABLE CONSTRUCTION
'3 “/ f . g A Guide on the Use of Recycled Maleria!s

LIST OF RECYCLING PLANTS

16


http://www.bca.gov.sg/GreenMark/others/pv_guide.pdf

O0A~WNE

6/4/2010

Case studies of sustainableonstruction

http://www.bca.qov.sg/SustainableConstruction/sc local projects.html

Supreme Court
Capital Tower
National Library

One Raffles Link
Parkview Square
Zero Energy Building

- ey
. SRNT
ENERGY LABELLING - ENERGY SMART

Energy Smart (E5) is & voluntary ES isa govemment scheme that sets
enviranmental rating system for enargy and IEQ banchmarks against the

existing office buildings, devaloped average building performancs. An ES

by the National Enviranment Agency
(NEA). It rates a building by measuring
its operational impacts on the
enviranment. ES evsluation for offices
includes Energy, Thermal Comfort,

y Indoor Envirenment and llluminstion.

S N ]

labe! is awarded o buildings that fall
within the top 25 percentile of buildings

surveyed. This taol allows building

ENERGY
SMART

owners to compars their building's
performance with the rest of the
existing building stock in the markst

17


http://www.bca.gov.sg/SustainableConstruction/sc_local_projects.html
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Strategic

Thrust Strategic

Thrust

Spurring The Furtherin
g The
Private Sector Development Of

Strategic Green Building
Thrust Technology
1 Strategic

Public Sector 4

Taking The Lead
Building Industry
Capabilities Through
Training

Strategic
Thrust

5

Profiling Singapore
And Raising
Awareness

6

Imposing Minimum
Standards

Executive Academic Specialist Certificates
Programmes Programmes

CEO Breakfast Talk

Leadershipn
Green Buil
M in Sustainable
Lecture Se Building Design

Exec

Green Mark Professional
Green Mark Manager

§§|§§

Devel

ramme In
Environmental
Sustainability

Singapore Certified Energy Manager |
(Professional)

Green Mark Facilities Manager
Green Mark Commissiol
an M ning

Grad Dip in Sustainable
Building Design

‘Associate SPECIALIST DIPLOMA CERTIFICATION COURSES
Professional Level {ASSOCATE)
[}

Mechanical
Engineering (GBT)
Strategic Facilities
Management

Building

18



stewardship of
the environment

conservation of
natureds
and diversity

continuous
improvement in
the quality of the
environment

education and
awareness

effective
management of
natural resources
and the
environment

integrated
development
planning and
Implementation

active
participation in
International
community

Objectives
1. clean, safe, healthy,

productive environment
for present and future
generations

2. sustainable lifestyles
and patterns of
consumption and
production.

sustainable use
of natural
resources

integrate
environmental
considerations
into all decision-
making

prevention and
control of
pollution and
environmental
degradation

6/4/2010

commitment
and N
accountability

role of private
sector

integrated
decision-making

strengthening
administrative
and institutional
mechanisms

formulation

and
implementation
of action plans

proactive
approach to
regional and
global
environmental
issues

19



Green technology in Malaysia

A New Prime Minister gave Malaysia drive to adopt
appropriate green policies new impetus.

A In July 2009, National Green Technology Policy was
launched.

AMEGTW (2009, p. 2) defines i
fdevel opment and applicatiol
systems used to conserve the natural environment and

BN

resourceso.

A A green technology:
i minimises the degradation of the environment
i has zero or low GHG emission

i is safe for use and promotes healthy and improved
environment for all forms of life

i conserves the use of energy and natural resources
i promotes the use of renewable resources.

National Green Technology Policy

Policy Statement

Green Technology shall be a driver to accelerate the national economy and
promote sustainable development.

Pillars of National Green Technology Policy
Energ%/: seek to maintain energy independence and promote efficient
utilisafion

A Environment: conserve and minimise the impact on the environment

A Economy: enhance national economic development through the use of
technology

A Social: Improve the quality of life.

Objectives

A minimise growth of energy consumption while enhancing economic
development

A facilitate growth of green technology industry and enhance its
contribution to the economy

A increase national capability and capacity for innovation in green

technol ogy development; enhance Mal

green technology

ensure sustainable development and conserve the environment

enhance public education on, and awareness of, green technology, and

encourage its widespread use.

o 2o

6/4/2010

20



6/4/2010

Kementerian Tenaga, Teknologi Hijau dan Air, Malaysia
Ministry of Energy, Green Technology and Water, Malaysia

DPasar deknologi
Hijau Negara

National Greeniiechnology Policy,

Strategic thrusts of policy

1. Strengthen the institutional frameworks T itis critical to have strong
institutional arrangements to promote Green Technology applications

2: Provide a conducive environment for Green Technology developmenti
growth of Green Technology industry is critical towards fulfilling the
objectives of the policy.

3: Intensify human capital development in green technology 7 skilled,
qualified, competent and productive human resources are crucial to
Green Technology development.

4. Intensify Green Technology research and innovationsi R&D,
innovation and commercialisation is crucial in creating new
technologies and applications which would reduce cost of green
technology and promote its usage.

5: Promotion and public awarenessi effective promotion and public
awareness would affect success of green technology development.

A Progress, improvements will be sought in: the building sector, energy,
water and waste management, and transportation.

A Building sector expected to adopt green technology in all its activities
including construction, management, maintenance, demolition of
buildings.

21
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Green building standard

A In Malaflsna the closest to a green building statute is
MS 20 NnCode of Prar
and the Use of Renewable Energy for Non Residential
Buil dingso.

A Code requires that all buildings exceeding 4,000 m? of
air conditioned spaceeé
T SE’?/IUSI()j be provided with an electronic management system

T ove\;\:/a/ll thrmaI transfer value (OTTV) should also not exceed
m

T {‘/(\)/?f t2hermal transfer value (RTTV) should not exceed 25
m2.

A LEO Building was used to demonstrate the viability of
MS1525.

Incentives

A Under 2008 Budget, government provides 100% tax
allowance for firms which emphasise sustainable
development. Such firms can also enjoy pioneer status
for an additional 10 years.

A In 2010 Budget, RM1.5 bn Green Technology Financing
Scheme was launched to provide soft loans to companies
that supply, and those which utilise, environmentally
friendly technology (from 1 st January 2010 to 315t
December 2010).

AGovernment é

i bears 2% of total interest rate, commercial banks
T guarantees 60% of the loan.

A For suppliers, maximum financing is RM50 million and for
consumer companies, RM10 million.

22
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Incentives in 2010 budget ..2

A Owners of buildings Green Building Index (GBI) certified
between 24" October 2009 and 315t December 2014 given
iIncome tax exemption equivalent to additional capital cost
to make the buildings GBI-compliant.

A Buyers who purchase GBlcertified buildings granted
exemption from stamp duty on instruments of transfer of
ownership, up to a figure equivalent to additional cost
incurred by the firms to obtain the GBI certificates..

A Publicsector procurement of goods and services, priority
will be given to environmentally -friendly products and
services which comply with green technology standards.

A PTB will be restructured as National Green Technology
Centre, tasked with formulating a green technology
development plan.

Examples of private development

A By 2012, some 3 million square feet of new and
commercial buildings in Malaysia will be green rated.

A Private clients are responding to a rise in awareness and in
the demand for such green-rated space, mainly office
buil dings. For exampl eé

T YTL Landds approach is not t
density of development, and to adopt design and technology
that enable the maximisation of natural lighting and air flow

T all future buildings of Malaysian Resources CorpBhd will be
environmentally friendly. Potential tenants, especially
multinationals, were more concerned about environmental
i ssues. Bentrahpéogect iB Kuéla Lumpur, an office
tower and serviced residences, will be its first with LEED Gold
standard. Its old and new buildings will be GBI -certified.

i PutrajayaHoldingsBhd( PHB) considers "g
as a key area of its corporate social responsibility policy, and
it will continue to develop it.

23
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Construction Industry Development Board

Mission statement

To enhance the competitiveness of the Malaysian
construction industry.

Vision
CIDB to be a distinguished organisation in developing world
class construction industry.

Objective

To develop the capacity and capability of the construction
industry through the enhancement of quality and
productivity by placing great emphasis
on professionalism, innovation and knowledge in the
endeavour to improve the quality of life.

Malaysia Construction Industry Master Plan 200616

Integrate the construction industry value chain to enhance productivity
and efficiency
Strengthen the construction indu:

Towards highest standard of quality, occupational safety and

health and environmental practices

Develop human resource capabilities and capacities in the construction
industry

Innovate through research and development and adopt new
construction methods

Leverage on information and communication technology in the
construction industry

Benefit from globalisation including the export of construction products
and services

24



| Showcase buildings

A Government of Malaysia commissioned Low Energy Office
(LEO) Building which meets all regulatory requirements and
occupant comfort levels and demonstrates all available

energy efficient and cost-effective techniques.

A Energy efficiency elements relate to building envelope,
mechanical and electrical features, in-use energy
management system, and office equipment.

ALEOGs energy i nt éyess (200§ figured. New0 ¢

office buildings in Malaysia and South-east Asia have energy
index of 200-300 kWh/m?year.

A LEO Building is headquarters of Ministry of Energy, Green
Technology and Water.

A Green Energy Office (GEO) is headquarters of Malaysian
Energy Centre.

PTM Green Energy Office (GEO) Building was
developed following the success of the Ministry of P

B e

Energy, Green Technology & Water (KeTTHA) -
AR e % Pusat Tenaga Malaysia
Pusat Tenaga Malaysia

It was built on a concept which focused on the
green technology innovation to minimize energy B -
demand load, efficient use of fossil fuel via taking = A = ’

CEO UL ainc

Low Energy Office (LEO) building in Putrajaya.

into account the environmental concern, the usage
of renewable energy but without compromising
user comfort and safety.

Its demonstrate that the Green Energy Building
concept can be realized using technologies
already available today and taking advantage of a
climate where solar radiation and daylight can be
used as the energy sources, and in the same time
use little energy generated from the fossil fuel.

PTM GEO Building is located in Seksyen 9,
Bandar Baru Bangi, Selangor Darul Ehsan,
MALAYSIA

OUR SERVICES:
- Consultancy on Renewable Energy & Energy Efficiency.
- Consultancy on industrial and building energy audit. .
- Energy Efficient Design of buildings and services. ... Exploring Energy
- Energy monitoring and verifications = S
- Rental of energy audit equipment. Sustalnablllty In
Others. s
Building
s

P

LEO Building G| 2006 WINNER
Ministry of Energy, L 4 ASEAN Energy
Green Technology & 5
Water
(2005)
= Buildings 3 tn
100 kwhim? year g KeTTHA

To visit LEO Building: @ ﬂ &
Tel: 03 - 88836000 or 03 - 88836261 il =

6/4/2010
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Installed Renewable Energy

6/4/2010

Installed Energy Efficient

Technology Technology
; Malaysia Enerey Lestre = Sian
AL oor Slal
(e How GEO works? m . ..., Cooling system
; ! ¢ y Ve (Thermal storage) to
= g2 2 ng_m: . ik provide radiant
— = g 3 P Chiller running & charges the Floor Slabs +  cooling effect
[11] S = 283 and Phase Change Materials (ice storage # =
| g ‘E’ E E g system). BIPV roof act as a heat sink L 3;":“ Slazing
0 = 853 system. This stored cooling will be used o
9 = 388 during the day. Wil 2adn
] 2 2<° i system
= o Day: River Roof
o g, 5 Chiller turns off, radiant cooling (75%) & System as heat
> 3 5o air cooling (25%) take over. BIPV sink to reject heat
o SE 8% : generates electricity for the building load. Som the aif
) & ¢ g Should the day is not bright enough, than condition
3 S gid electricity from TNB Grid shall be imported condenser system
o ‘:’ zeg automatically by the building’s system. (replacing Cooling
] T
.g P § !i ;i;? Chiller can be turned on if needed during Ph::: r():han o
® © 2 i3 3 this time by using an Energy Efficient ahais s?em
- 2% 3 = Cooling Tower. A ‘I’ :
o 237 ; ( teg elsius
£ F o Design Target, 65 iCe stordac)
] &2 > 5T 100% !
i S g «2 E ¢ 1 —! > Daylighting (~100%)
()] a$S = 5 80% Valaybia > Chilled Metal Ceiling
= = SEE S an ! £ (#L.offce. > Wall & Roof Insulation
E < 5 3 X & 1 / > Sensors (light, motion, CO,)
— [ mm § i > Energy Efficient Cooling & Ventilation
S 8 B o) L o 2 > Air Tightness
S O s = bliildings) > EE Lighting & LED Tasklight
S > > Desiccant Heat Recovery Wheel
89 O 0| S00-350: 400,450 > Integrated Building Energy
~ Energy Efficiency Index (kWh/m2 year) Management System
Item Definition Maximum Points
(total = 100)
Energy Optimising building orientation, minimising solar heat gain ~ Non-Residential,
Efficiency through building envelope, harvesting natural lighting, B5)
adopting best practices in building services including use of Residential, 23
renewable energy, ensuring proper testing, commissioning
and regular maintenance
Indoor Achieving good quality performance in indoor air quality, Non-Residential,
Environmental acoustics, visual and thermal comfort. Use of low volatile 21
Quality organic compounds, application of quality air filtration, Residential, 11
control of air temperature, movement, humidity
Sustainable Select sites with accessto public transportation, community  Non-Residential,
Site Planning  services, open spaces, landscaping. Avoid environmentally 16
and sensitive areas. Implement proper construction Residential, 39
Management management, storm water management and reduce strain

Materials and
Resources

Water
Efficiency

Innovation

on infrastructure capacity

Use of environment-friendly materials from sustainable
sources and recycling. Implement proper waste
management with storage, collection, reuse of recyclables,
formwork, waste

Rainwater harvesting, water recycling , water-saving fittings

Innovative design initiatives that meet the objectives of GBI

Non-Residential,
11
Residential, 9

Non-Residential,
10

Residential, 12
Non-Residential, 7
Residential, 6
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Recent study in Malaysia

Recent interviews in Mal ay:
A GBI is main stimulus in getting building industry to think
green

A endorsement of GBI by government and adoption as basis
for incentive scheme are also major drivers

A main obstacle to initiatives to enhance energy
performance of buildings is government subsidy on
energy prices; it makes investments in renewable energy
uneconomical for developers, and increases payback
period

A bulilding industry in Malaysia does not have a maintenance
culture

A administrative responsibilities for aspects of green
building, and the leadership of the overall programme are
not clear.

Example from North America

Recommendationsin recent study call on North American
government, industry and nongovernmental leaders to:

A Work together to develop a lasting and achievable vision for
green building in North America
T drivle targets and strategies, creation of principles and planning
tools
I create national multi-stakeholder task forces linked by cooperative
mechanism.

A Set targets with the goal of achieving the most rapid possible
adoption of green building in North America, including setting
realistic targets for water use, wastewater generation, land
conversion, use of preferable materials, embodied energy and
waste loads, and to monitor performance for continual
improvements.

A Implement strategies for enhancing, accelerating and
Integrating efforts in support of green building, including
promoting private financing and proper valuation methods,
R&D, capacity building, outreach, use of labels, disclosures on
green building performance.
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Table I.2-4. The Way forward

Establish minimum green building standards for all new construction. This is especially
important in the developing world, and especially in China, where almost half of all global
construction is taking place. It is more cost effective to build new green construction than
to retrofit projects at a later time.

Standards «  Create regularly updated minimum standards and standardized labeling for equipment
and appliances (water heaters, HVAC, cooking, appliances, lighting, electronics, office
equipment, windows, and others). More than 50 countries currently have either standards
or labeling programs, which have resulted in energy savings, but much more is needed.
Inefficient lighting programs must be phased out.

Create financing programs for retrefitting. Buildings have an extremely long lifetime, often
more than 50 years, but this lifespan is shrinking. Reverse the trend by renovating and
retrafitting old buildings as opposed to building new. These projects are extremely labor

intensive and will resultin a large number of building and censtruction jobs.
Finanding +  Target programs that have immediate results and are very cost effective, especially lighting
programs, air conditioning, water heating, and building insulation. Provide incentives and
funding opportunities for people to make these changes
Support a global effort te scale up new green building, retrofitting, and eneragy-efficiency
programs in the develeping world. Establish funds for energy-efficiency programs in
developing and emerging economiss.

Increase RED funding to explore more energy-efficient buildings (2.0, passive houses and
zerg-emission buildings). Current funding is much too little: in the United States, federally
Research and funded research for buildings ameounts to just .02 percent of the annual construction
Development budget. The LS. Green Building Coundil suggests that the National Institutes of Health and
Mational Science Foundation increase their research budgets to 2 percent for buildings.

Another international study

Forward-thinking policies are indispensable. Key policies include:

1.

2.

Subsidies. Phase out subsidies for environmentally harmful industries, and
shift funds to renewable energy, efficient technologies, clean production.

Tax Reform. Scale up ecotaxes, eg., those of European countries, and
replicate them.

. Targets and Mandates. Use regulatory tools to develop green technologies,

products, and services.

. Energy Alternatives. Adopt innovative policies to overcome barriers to

renewable energy development, including feed-in laws that secure access
to the electrical grid at guaranteed prices.

. Product Takeback Adopt fAextended producer

companies to take back products at the end of their useful life) for all
products.

. Eco-Labeling. Adopt eco-labels for all consumer products to ensure

consumers have access to information needed for responsible purchasing
decisions.

. R&D Budgets. Reduce support for nuclear power and fossil fuels and

provide greater funding for renewable energy and efficiency technologies.

. International Aid. Reorient the priorities of national and multilateral

development assistance agencies and export credit agencies away from
fossil fuels and large-scale hydropower projects toward greener
alternatives.

6/4/2010
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Four-year study by World Business Council for Sustainable Development
(2009): energy use in buildings can be cut by 60% by 2050, but this will
require action to transform building sector.

Research covered residential and commercial buildings in US, EU, Japan,
China, India and Brazil which consume 2/3 of global energy output.

Study was monitored by an assurance group of external experts.

Energy use by building type analyzed for millions of buildings, projected to
2050, accounting for differences such as climate and building design.

Main recommendations: strengthen building codes and energy labeling; use
subsidies and price signals to incentivize investments; encourage integrated design
approaches and innovations; develop and use advanced technology on energy
saving; develop workforce capacity; mobilize for an energy-aware culture.

Table 1 A Strategy for Action in A21 for Construction in Developing

Countries
Research and | Private Sector | Clients | Government
Education and Utility and
Sector Companies Regulators

Capacity building

Access to funding

Partnerships and
co-operation

Internal
housekeeping

Encouraging and
supporting
implementation

Monitoring and
Evaluation
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Journal of Green Building, first published in 2006, deemed essential reading.
Apresents research findings and new directions related to green building and high
performance built facilities and infrastructure

Apublishes peer-reviewed articles on architecture, building science, construction,
construction management, design, facilities management, and all disciplines relevant
to the life cycle of built facilities and infrastructure

Aalso publishes articles and case studies by practicing building professionals.

In the U.S., buildings are responsible for:

A National Green Bl"ldmg = 38% of carbon dioxide emissions
*  71% of electricity consumption
Research Agenda L Lok ot e
12% of water consumption
40% of non-industrial waste

November 2007

USGBC Research Committee
Revised Febuary 2008

Research on green building practices and technologies
constituted only about 0.2% (two-tenths of one
percent) of all federally funded research from 2002 to
2004 - an average of $193 million per year — which is
clearly not commensurate with the related
environmental and economic impact. Meanwhile, the
field of nanotechnology receives billions of dollars in
research funding from private and public sources ($1.9
billion and $1.4 billion, respectively, in the U.S. in
2005), and may be unknowingly creating
environmental and human health problems.

Delivery Process and Performance Evaluation
Building Delivery and Operation Process
Performance Metrics and Evaluation
Economic and Financial Value

Integrated Building Systems
Climate Adaptive Building Form and Envelope
Lighting and Daylighting
Passive, Active and Hybrid HVAC and Controls
Materials Life Cycle Assessment
Water Use and Management

Buildings’ Interaction with Local Environments
Ecosystems and Site Design
Land use, Building Location and Transportation

Buildings’ Interaction with Occupants
|IEQ: Pollutants and Stressors
IEQ: Occupant Health and Performance
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Afwe define green jobs as work ¢é
preserving or restoring environ
that help to protect ecosystems and biodiversity; reduce energy,
materials, and water consumption through high efficiency

strategies; de-carbonize the economy; and minimize or altogether
avoid generation of all forms o

Green Jobs:

Towards decent work in a sustainable, low-carbon world

b & Joerg Boethling/ StillPictures

" Wind farm construction - Danish / Indian joint venture Vestas RBB. Tamil Nadu, Cape Comorin, india.
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Bullding the Future
Economy

Building the Future Economy: ten key points

To deliver construction industryos
and government must achieve following goals.

1. Maintain construction commitments in programmes such as education

and infrastructure renewal to achieve long-term national economic
benefits.

2. Promote future job creation and skills development by sustaining
training and apprenticeships during the economic downturn.

3. Secure O6value for moneyd by pro
programmes, quality design and construction, and efficient
procurement processes.

4. Balance speed and fairness in planning system, from massive changes
needed to facilitate large-scale power generation through to local level.

Construction output

alla_a

SR | B

£1 —) £1 + £1.00 + £0.75 = £284
Investment in | mem Direct Indirect Induced
construction | ‘ impact ‘ — ‘ impact » ‘ impact
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5. Achieve carbon reduction targets and job creation by pro-
actively upgrading energy efficiency of building stock.

6. Support construction by means of a smoothly run financial
system backed by policies on taxation which promote enterprise
and growth.

7. Think in longer time frames to achieve long -term changes we
need in transport, energy and sustainability, as opposed to
stop/start cycles.

8. Appoint a full-time Minister of Construction and give the new
Chief Construction Adviser a fully resourced office to achieve a
6joined upd approach which wil
programmes in housing, education, health, infrastructure and
carbon reduction.

9. Promote access to construction jobs to all sections of society to
achieve a diverse vibrant industry.

10. Pursue a policy of zero tolerance of fatalities and injuries.

Address image as Interest of clients, end
offering dirty, purchasers, users in
demanding and performance of buildings
dangerous , low-paying, will raise performance in
precarious jobs industry

Stiffer competition from Market pressure will lead
green building wave will to professionalism in
lead to innovation industry

Firms, practitioners will New, greater,
have greater social challenging, business
responsibility opportunities
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1. Eradicate

extreme poverty
and hunger

2. Achieve
universal primary
education

3. Promote
gender equality
and empower
women

8. Develop a
global partnership
for development

éto be ach

by 2015

4. Reduce child
mortality

The Millennium Development Goals

Poverty
alleviation

Environmental
implications

Disaster resilience
and response

Employment
generation

Opportunities

from globalisation
and IT

Enhanced popular
demand for
service delivery
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7. Ensure

environmental
sustainability

6. Combat

HIV/AIDS,
malaria and other
diseases

5. Improve
maternal health

Opportunities
from charters and
commitments

New stress on

quality, health,
safety

considerations

Experience of
agencies,

beneficiaries,
industry

Imperatives for small contractor development in South Africa
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Some recommendations

APossible actions includeé

I prepare green building master plan, through a multi -
stakeholder effort

T streamline responsibilities of agencies relating to green
building; review policies including resource pricing, taxes,
incentives

T consider passing legislation on a minimum levels of
environmental performance in various types of buildings;
review of building plan approval procedures

T develop local benchmarking tool; collect data on
environmental performance of buildings, develop norms for
various types of buildings, and provide national service
distributing the information

T publish case studies of successful green building projects to
provide awareness and inspiration to clients and
professionals; prepare local guides on green building

Some recommendations ..2

i government should invest in showcase buildings to test
regulations, targets, requirements

i review education of undergraduate and graduate
students, and training of practitioners on green building
technologies; provide grants for continuing education

T provide grants for research and development on various
aspects of green building including materials and
equipment; suitable management systems; appropriate
statutes, standards and codes; and economic
instruments

i encourage clients to consider merits of green buildings
and encourage design teams to innovate

T (building industry should) renovate building practices
and procedures and adopt sustainable employment
practices.
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Leadership is the key

Sun Tzu on Leadership :
A Leaders should be smart, able to develop good strategies.

A Leaders should keep their word. If they break a promise,
they should punish themselves as harshly as they would
punish subordinates.

A Leaders should be benevolent to their troops, with almost
a fatherly love for them.

A Leaders must have ability to make brave and fast
decisions.

A Leaders must have steadfast principles.

AChinese for"L e a d e r isdoritam®icleas ofé
? B At o | eado

Aito directo

‘ﬁ Aito conduct o
%:' Aito guideo.
L]
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End of presentation
Thank you for your attention
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