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THE WORLD COMMISSION

ON ENVIRONMENT
AND DEVELOPMENT

Full text of the report:

The Brundtland Report
defines
“Sustainable Development”

(S.D.)

http://www.un-documents.net/wced-ocf.htm
http://www.worldinbalance.net/agreements/1987-brundtland.html




What is sustainability? {fé{\@

The Brundtland Report (Our Common Future)

“S.D. is development which meets the needs of
the present without compromising the ability of
future generation to meet their own needs.” —
World Commission on Environment and

Development. g A K - FLF
Two Important concepts

Needs — maintain an acceptable life standard

Limits — within the carrying capacity of supporting

ecosystems and resource base




Environmental Sustainability

Ecosystem integrity
Carrying capacity é\

Biodiversity = \ Social Sustainability
Cultural Identity
Empowerment
=) Accessibility
Stability
Equity
Economic Ec Socilety
Sustainability KLy it
Growth
Development
Productivity — Human Well Being

Trickle-down

Three dimensions of sustainability




Energy issues

Water conservation
Efficiency || Renewable Reduce Recycle
Designers [ Design J <:Pre-BuiIding
L Phase
Contractors Construction
' Building
: | : <: Phase
Users —1 Operation & maintenance —;
|
. Post-Building
O&M Demolition/Disposal <_ Phase

Materials and systems

Reduce Select

Waste management

Recycle Reuse

Building life cycle and sustainable construction
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Greening existing buildings ih

Existing buildings
Mayjor portion of building stocks
Consume significant amount of energy/resources

The potential in Hong Kong

Existing buildings 10-40 years old (completed In
1971-2000) = total about 80 millions sg.m
Residential: 15 millions sg.m
Non-residential: 41 millions sq.m
Combined residential/non-residential: 24 millions sg.m
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(Data source: Census and Statistics Department and Buildings Department, HKSAR)
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Need to reduce the cost and environmental
Impacts of the existing buildings

Assessment tools for existing buildings, e.g.
BREEAM In-Use (building management), UK
LEED Existing Building O&M, USA
CASBEE for Existing Building, Japan

r\ “ II 'F A\V A | IA [ | ~
Oreen iviark 101 EAlSLli"lg Building, oungapore

BEAM Plus for Existing Buildings, HK
CEPAS Operation Stage, HK




LEE D@ for New Construction

Total Possible Points** 110*

sustainable Sites 26
Water Efficiency 10
Energy & Atmosphere 35
) Materials & Resources 14
@ Indoor Environmental Quality 15

“Out of a possible 100 points + 10 bonus points

** Certifiad 40+ points, Silver 50+ points,
Cold 60+ points, Plabinum B0+ points

= EI

¥ Innovation in Design

© Regional Priority 4

LEE Dﬁ for Existing Buildings

Total Possible Points**  110*

sustainable Sites 26
Water Efficiency 14
Energy & Atmosphere 39
) Materials & Resources 10
@ Indoor Environmental Quality 15

*Out of a possible 100 points + 10 bonus poinis

“* Certified 40+ pomnts, Siver 50+ points,
Gold 60+ points, Patnum 80+ points

£ Regional Priority

For LEED version 3

(Source: US Green Building Council)




LEED-EB Operations & Maintenance
Point Distribution

WE 11%

SS: Sustainable Sites
WE: Water Efficiency

EA: Energy & Atmosphere MR 15%
MR: Materials & Resources

EQ: Indoor Air Quality
|O: Innovation in Operation

Energy issues Is the key

(Source: US Green Building Council)




Energy efficiency in buildings

Buildings constitute 30-50% of energy needs
Residential + commercial + industrial
The potential for energy saving is large

The real cost of energy

Energy price
Environmental costs or externalities

77
e.g. $$ for pollution control & “repairing” of

environmental damages
Need to internalise the externalities
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Energy efficiency in buildings ¢=

For new buildings
Designing the building
Design strategy

Control strategies
Commissioning

For existing buildings
Operating and upgrading the building
Building management

Refurbishment/renovation/retrofitting
Maintenance and monitoring
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Energy efficiency in buildings

Policy to promote building energy efficiency:
HK building energy codes

Lighting

Air-conditioning

Electrical

Lifts & escalators

Performance-based code
Put under the Hong Kong Energy Efficient
Building Registration Scheme (voluntary)

Will become mandatory soon




Energy Efficiency of Energy Efficiency of
Lighting Installations Lift & Escalator
Installations
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Building Energy Codes in Hong

(Source: www.emsd.gov.hk)

EMSD n
emso &
| Parformanca bacod NN
Energy Efficiency of Building Energy Cede Energy Efficiency of
Air Conditioning o I

Electrical Installations

ET SN




Good design practices

Integrated & E;gg‘ﬁe]zt&
holistic approach Y .
(total energy) S equipment
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Operation and maintenance j:::t

Aim: to operate building services systems and
facilities for maintaining the built environment

Maintenance work includes
Preventive/predictive/planned maintenance
Corrective/repair maintenance
Trouble calls

DAanla~rAarns nt

Replacemel

Predictive testing & inspection
Overhaul

~nF AlheAnlAata s tAarme
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Integration

Operation and maintenance (O&M) management

(Source: FEMP, 2004. Operations and Maintenance Best Practices: A Guide to Achieving Operational Efficiency)




Operation and maintenance j:::t

Major equipment:
Chillers and chilled water pumps
Cooling towers
Fans
Bollers
Lighting
Lifts and escalators
Building automation systems
AIr compressors




Operation and maintenance j:::t

Barriers
Low awareness on O&M requirements
Lack of funds and budget constraints
Lack of proper O&M policy and procedure

Technical difficulties
Lack of proper O&M information (e.g. O&M

manual and commissioning record)

IUUUI\JI/

Lack of industrial O&M standard
How to resolve them?




Operation and maintenance j:::t

Energy performance contracting (EPC)
= energy savings performance contracting

A financing technique to raise money for energy
efficiency investments based on future savings

Energy services companies (ESCO)

Offer EPC services, without upfront capital on
building owners

Becoming an important trend In many countries
like USA and Japan; start to grow in HK




Energy
+ O&M
costs $

Cost savings

Qefore EPD

r
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ESCO’s benefits :
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| Recovered costs |
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Energy
+ O&M
costs $

Basic concept of energy performance contracting (EPC)

Guring EPD ther EPD




Integrated facility management*

Integrated facility management (IFM)

Total integration of facilities resources at the
network level

To optimize the ability to effectively address energy
management and other cost of operations issues

Planning and control: 5 key areas

1) Scope management, 2) cost management, 3) time
management, 4) work management and 5) risk
management




| Identifiable FM Functions I
Mumtﬂnann peration ~ Property Management Services
Management

Asset Accounts Building Assessment Warehouse
......... — H t
| Functional Performance Site Selection / Anagemen
- ] Acquisition Custodian Work
- Tﬂﬂﬂﬂ. ':'J'SI I'II'IEIUE _H ....... .r:u I | | Plannlng
- - - ent Management
Monitorina? 1 F Track Operation Cost ! Copy / Printing
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|  Tracking | Track Life Cycle Cost
| | Building Purchase
. | Energy Consumption HIEng FUrEnas | | Hazardous/
i : : - Advertising I Recycling
! | Operation Efficiency e Emergency
——— | i - -
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[ Calculation :
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Repair || Project Execution Space Suitability
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(Source: Yu, K., Froese, T. and Grobler, F., 2000. A development framework for data models for computer-integrated facilities management,
Automation in Construction, 9 (2): 145-167.)




Integrated facility management*

Computer-based IFM
Utility and energy management
Maintenance management
Space management
Tenant management
Environmental compliance
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technologies, particularly Internet and Web-
based technologies
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Creation of faciliies
considering disfributed
POWET SOUICES

Preparation of
sophisticated
maintenance plans

Optimum allocation of

management resources
(personnel, faciliies and goods)

Maintenance

Manager

Strategic maintenance
considering the operafing
status of the faciliies

%
Use of G %
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Maintenance of information
management of on-site faciliies using

positional information and
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(Source: www.hitachi.co.jp)
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