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DEFINITIONSNDABBREIATIONS

Colour Rendering Index (CRI)

A measurement from 1 to 100 that indicates haecurately an artificial light source, as compared with an
incandescent light, disays hues. The higher the index, the more accurately the light is rendering colours (from
U.S Energy Star)

District Cooling System (DCS)

The supply of chilled water for obng purpose from a central source to multiple buildings through a network of

pipes Individual users purchase chilled water from the district cooling system operator and do not need to install

their own chiller plant other than air distribution systenihi s i s di ff er emdusefar om bui |
conditioningsystem in part or in ful, being maintained and operated by a third party.

Energy Efficiency (EE)

Energy refers to the capacity for doing work. Energy Efficiency means using less energyrto geefesame
work, which is eliminating energy waste.

Energy Use Intensity (EUI)

EUlis measured by the total electricity used within a building in a year, expressed as kilowatt hour (kwh), per
gross floor area (m2)As electricity is the main source ofengy used in Singapore's buildings, other energy
sourcesare typicallyexcluded in he computation of energy use intensity.

Gross Floor Area (GFA)

The total area of the covered floor space in a building based on the definition under the Urban Redevelopment
Authority (URA).

Super Low Energy (SLE)

Bestin-class energy performing buildirigat achieves at least 60% energy savings based on code of @005,
40% energy savings based on prevailing code.

Zero Energy (ZE)

A super low energy (SLER)ilding with all energy consumption, including plug load, supplied from renewable
energy sources.

Positive Energy (PE)

A super low energy (SLBYilding with 115%of all energy consumption, including plug load, supplied from
renewable energy sources.

Operational Carbon

The amount of carbon emissions associated with energy used to operate the buldinghe operation of
infrastructure (World Green Building Cazil)

Renewable Energy Certificate (REC)

A marketbased instrument representing the proof that a unit of electricity was generated from a renewable

energy resource. Once the power providersifed the energy into the grid, the REC received can thesoloe

on the open market as an energy commodifyo be recogni sed RB&EG673:8021sSngapdre be co
StandardCode of practice for renewable energy certificates
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Mt Framework (Mantainability Framework)

The design appraisal tool used fiemonstrating the design for maintainability (DfM) performance within
Green Mark 2021 Maintainability section
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WHAT IS GREEN MARRKR1

The Green Mark 20215M: 2021) has evolved from our previts Green Mark frameworko become

1 simple—manypre-requisiteshave been removeand the criteria have beerestructured to two broad
categories: (1) Energy Efficiency (the only prerequisite) af®) Sustainabilitysections covering
Intelligence, Healtland Well-being, Wholdife CarbonMaintainability andResilience.

1 sustainable — the GM: 2021 criteriahave beenaligned to meet the United Nations Sustainable
Development Goals (UN SDGpushingthe energy dficiency envelope to mainstream Supéow
Energy buildings and recognising the future requirements from various sustainable finance
taxonomies.

1 smart — GM: 2021 keeps digitalisation efforts in mind to facilitateeasy, seamless and secure
certification processes

In addition, GM: 2024&ims to be

1 owner-friendly —meetingbuildingd e vel op®@mwsn’'er ahd needs for sustai nal
environmentalsocial and governance (ES€&)orting and demonstratintheir leadership

1 cost-effective—pushing the boundaries of sustainability with a valugven approach, including
environmental value, social value and economic value basedLdfie-@ycle Cost (LCC) approach

1 userfriendly —a robust yet flexible framework, that brings all buildings irite same ecosystem of GM:
2021.
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KEY ADVANCEMENN EENMARK 2021

#1 Aggressive Energy Efficiency (Operational Carbon) Standard

The energy efficiency standard in GM: 2021 has besdibbrated and aggressiveigisedin tandem with the
revised standards in the regulatory minimum in environmentalsginability for both new and existing
buildingst!

Parallel energy efficiency pathways have been developed to meet the aggressive energy efficiency standards set
in GM: 2021. They are:

Pathway 1: Energy Consumption based, using the Energy Use Intebjty (E
Pathway 2: Deemetb-comply prescriptive perfanance, using fixed metrics
Pathway 3: Performanekased energy modelling

An artificialintelligence (Al) enabled energy calculator is also being developed to facilitateddeds
contextualised simulatin as well as demonstration of complianceMore information about the Al energy
calculator could be found het B CA’ s S LhE®R:/wWSwmalabso/AHalbulator

All pathways are open for new ardisting buildings to use. Each building type &asiide to which of the three

pathways can be used for that typology of building (see table 1). To ensure robust efficiency standards are met,

a stipulated Total System Efficiency (TSE) e€aiditioning system is required to be demonstrated. TSE
measure the overall aikconditioning system efficiency covering the watand airside systems (o€Uand air

side) and provides greater flexibility foomancelesi gner s

#2 Further Alignment with United NatioSsstainable Development Goals

GM: 2021takes a holistic view of socenvironmental issues. It aligns with the United Nation (UN) Sustainable
Development Goals (SDGs) and further translates and contiesgégahem for implementation within the built
environment within Singapore and the urban tropics. Beyond th&sSDt also takes reference to various
developing sustainable finance taxonomies, including the European Union (EU) taxonomy and requirements
within the Taskforce for Climate Related FinanciatDsures (TCFD)

Green Mark as a leading green building rating tool, is benchmarteéihternational tools, the World Green
Building Council’s Health and -bdseddlobl anperagvesd=r a mewor k and

#3 Introduction of GM2021 IrOperation

GM: 2021In-Operationis designed to encourage buildings certified with Green Mark to continuously improve
and maintain their environmental practices in operation. It ist@eamlined certificatiomprocess for certified
projects not undegoing a retrofit, to maintain a valid Green Mark Certification with the submission of key
performance indicators to ensure continued performance of the Green Mark project in energy efficiency, indoor
environmental qality (IEQ) and smart operations, eRrojects can maintain the previous Green Mark award
rating or upgrade the ratings based on the energy efficiency performance. For detailed requirement, please refer
to thistable.

The detail requirement is availableere. BCA assessors wilbrcduct random site check for GM: 2021 In
Operation projects.

#4 SLE Residential

Expansion of SLE to cater for new and existing residential prpgrafshasising a passive design for the dwelling
units and common am&s, high efficiency energy systems with smart management controls, and the requirement

1 The revised regulatory requirements require new building developments and those undergoing major retrofittingrangpenergy
use change tattain 50% and 40% energy savings compared to 2005 levels, respectively, which is comparable to the energy performance
standards of Green Mark Platinum buildings of previous versions (GM2015, GM2016 and GM2017).
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for adoption of onsite renewable energy to offset a proportion of the key facilities such as thersmgrpools,
gymnasiums and function rooms.

#5 Other Key Changes
Enhancement on energy modelling and computer fluid dynamics frameworks

The energy modelling and computational fluid dynamics (CFD) simulation have been enhanced to provide a more
complete understanding of building performance through simulations to suppaetdperation of energy
efficient buildings, whilst recognising thexahcement in simulation software arits use in practice.

1 CFD has been enhanced to improve clarity of conditions for both residential andesidential
developments andhe approach towind-driven rain simulations.

1 Standardised schedules in energy mbidg have been incorporated to enable consistent comparison
of annual energy savings of the designed building against reference building for energy savings. Projects
usingthe EUbpathwayshouldadopt the standardised schedules if operational scheduléseobuilding
are unavailable at the design stage.
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WHYGREENMARK?2021

Green Mark provides aobust and leadingnethod to assess and verify buildings for their environmental
performan®, assisting project teams and building owners to delaed demonstratehigh performingand
sustainablebuildings. Green Mark is built updpest practices climate science, analysif large building
performance data sets and global thought leadersi@pl: 2021aims to further stretch outcomesf buildings

to substantially reduce the environmental impactsfocusing on whole life carbon, health and wellbeing,
resilience, intelligencand maintainability. GM provides anationaly and globally recognised ggen building
performance rating.

TARGETEDUTCOME GBREENMARK?2021

GM: 2021 aims to drive energy efficiency and carbon reduction in mitigating the effects of climate change, as
well as other sustainable aspedtsat deliver on addressing the key sustaliility drivers

Key Sustainabilitrivers

Globally, consensusfier Green Buildingso be defined throughseverakey issues including:
A climate action(decarbonisation of the built environment)
A health and weltbeing (resilience, social equity, pollutiomitigation, health, diversity)
A resources andircularity (regeneration ofesources and natural systems)

Thr ough Gr eceeationvie have identifted the key aspects within these isswbgh arerelevant to
our marketplaceandtranslatetheminto the delivery of the UN SDGs alignmentwith longerterm sustainable
finance considerations. These have been contextualised into our criteria to define the sustainability sections.

Thesesections,in addition to energy are Intelligence (smart buiings), Health and Wellbeing (the mental,
physical and sociological aspects of buildings and their operation), WifeleCarbon (which looks at the
embodied carbon, construction, fit out and supports corporate plans to transition to zero carbon),
Maintainability (the design for safe and effective maintenance) and Resilience (nbased solutionsand

leadership).

Green Mark Sections maped to UN SDGs

Energy i Health & | Whole of Life o .
Efficiency (%) Intelligence Wellbeing | Carbon Maintainability Resilience
13 fiov 9 oo 3 Sovitame 3 ‘ 12 oo 8 Gaouccronm 14 oo [l 18 S
: ] A /J == ‘:—:
O RS W B A | CO B il o | 2=
8 Ghuccionm 8 Soceon 0 PosTnI Qs

o ol B3 0 ES

10 2285 B 10 250, 18 2o
o

The United Nations Sustainable Development Goals are the blueprint to achieve a better and morasiestaiare
for all. They address challenges of the global community, including those related to poverty, inequality, climate,
environmental degradatiorprosperity, and peace and justice. The Goals are integrated and indivisible, balancing
three dimersions of sustainability.

https://www.un.org/sustainabledevelopmnt/sustainabledevelopmentgoals/
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Programmes elated GM: 2021certification:
GreenGov.SG

Formerlyknown as the Public Sector Taking the Lead in Environmental Sustainability (PSTLES) initiative, the
GreenGov.SG initiative forms a component andbler of the Singapore Green Plan 2030. Under GreenGov.SG,
the public sector will strive to attain ambitiousustainability targets in carbon abatement and resource
efficiency. As well as being a positive influence and enabler of green efforts. Thedemoee ambitious targets
include:

T Peaking the public sector’s carbon emissions arou
1 Improve Energy Utgation Index (EUI) by 10% by 2030, from average of-2028 levels

1 Improve Water Efficiency Index (WEI) by 10% by 2030, from average c22PQ&vels

1 Improve Waste Disposal Index (WDI) by 30% by 2030, from 2022 levels

The BCA Green Mark scheme (PRlath SLE standards) is part of the GreenGov.SG requirement for all new and

existing buildings under retrofiatnd a key enabler in meeting théole of government sustainability targets

Mandatory Higher Green Mark Standard for GLS sites

Projects developa on land sold under the Government Land Sales (GLS) programme and are subject to the
Building Control (Environmental Sustainability) Regulations 2008 to attain higher Green Mark standard, are
required to

1 Submitan applicationto BCA for the project to bassessed and certified under the BCA Green Mark
Scheme

1  Upon completion of building works, inform BCA early to initiate@ieen Mark verification audgo as
to facilitate the temporary occupation permit (TOP) and certificate of statutory completion (CSC)
process.

Note that the evidence of Green Mark application is requitecbe submitted along withtte application for
Building Plan approvalUpon project completion, the relevant clearances showing that the project has been
verified and met the prescribed Green MaCkrtificationrating will also be required before TOPdéor CSC can

be considered.
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GUIDELINES FOR APPLICATION AND SUBMISSION

Eligibility
GM: 2021 is for newly designed and existing buildings either undergoing retrofitting (including major change to
the cooling system) or that have not been previously certified. Most of the buildipgstyare eligible for

assessment, including office towergtail buildings and hotels. However, GM: 2021 does not apply to office
interiors, retail interiors or other interior fit out projects.

Except folGM: 2021In-operation certificationjt is a mandsory requirementfor building projectdo meet the
Buildng Control (Environmental Sustainability) Regulations 2@d8Building Control (Environmental
Sustainability) RegulatiorZ013before Green Mark certification could be conferred.

Submission for €tification

The BCA GM: 2021 certification procesasigollows:

APPLICATION ’ ASSESSMENT VERIFICATION

1 Prior to the submission o 9 Assessment to be 1 Site verification may be
GM application, applican conducted once the conducted upon mject
is to ensure eligibility design and/or completion.
requirement stated above documentary evidencera . L

. i Site verification proces
could be fulfilled. ready. ) . :
o S includes review of delivery

9 Submssion of application

) . 1 Assessment proces:s records, updated
Wit TGN SUTperting includes design and/or documents on greern
docgrn ents forN documentary reviews to—I\ features, building energy
certification ‘ . . .

— 1/ verify if the building —/ performance data ang
project neets (i) the photographic  evidence

T Upc’lf‘ i acceptar:jce f 0 intents of the criteria and Site inspection ang
app 'E? ion ;2 G 9 certification level; and (ii) measurement  will  be
payable, a reen the prerequisite conducted.

Mark Assessor will be
assigned for the duratior
of the project.

requirements.

Detailed information a the certification process is available on the BCA website:
https://wwwl.bca.gov.sg/buildsg/sustainatiiigreen-mark-certificationscheme/greeamark-assessment
criteria-and-online-application

GMassessment will bearried outb y  Bdppointedassessors. To be awarded with Green Mark certification,

all documents submitted for the BCA GM assessment shmmuttiily verified and signed by responsible person(s)
stipulatedin Table 1 and appropriate practitioners where applicablee necessary documents are required to
provide the evidence for the performance requirements being met. The project tedymeedsto provide the

rel evant i nformati on; tationhig notf requited fprrsobmission fois Gregro larkme n
certification. The detailed documents required can be found in various technical guidesof021
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Table 1IResponsibl@erson (s) foApplication Submission

Description Responsibl®ersons foApplication Submission

GM online submission For GM: 2021 Full Certification

SGBC accredited GMAP or GMAARegistered Architeatr
Professional Engineer

ForGM: 2021 IrOperation

Either Regi stered Energy /
GMAP/GMAAP

* Includes GM AP(FM) and GM AAP(FM)

Energy Modelling Assessment Stage

PE (Mech), PE(Electricalyd accreditedGMAAP for co
endorsement on Energylodelling (EM) form

Verification Stage

SGBC’' s aGreem MadckiAAPefa endorsement on EM form

Revised Energy Modelling Guide availdtdes

Computational Fluid Dynamics (CFD) ISGB C’ s  aGre=m MakiAAPefal endorsement on CFD rep

Revised CFD Guide availahtze

Energy audit or OSE report PE (Mech) Or Registered Energy Auditor
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GREENMARKZ2021APPLICATION PROCESS

GM Certification
Application

First time
applying for GM
certification?

No Subject to ES

Regulation*?

Yes

No

GM: 2021

GM: 2021 In-Operation

*Projects subject t&nvironmetal Sustainability Regulatigrincluding projects with major change of cooling system or major retwaditld be subject to
GM: 2021 certification. Projestwhich are not subject to ES regulations, AND have been previously held a Green Mark cedificase GM 2021 1n

Operation
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GREEN MARK 2023SESSMERRAMEWORK

The GM: 2021 certification framework covers:
(1) New developments at the design and completion (as built) stage
(2) Existing buildings in operationwith no previous Green Mark certifigan

(3) Existing buildings with major retrofié

GM: 2021 IrDperations would apply for:

1 Existing buildings imperationthat have previously held Green Mark certification, and with no major
energy use change.
1 Projects seeking Green Mark-Rertification

GM: 2021 IrOperation is a simplified version of GM: 208t projects that have previously been assessed and
fully certified under Green Mark that have demonstrated their holistic environmental performance. GM: 2021
In Operation tracks the key performem indicators, based on actual operational data to ensugelthilding is
performing in its operation to the same GM 2021 standard.

2Majorretroft r ef ers t osd majaomgeneagydeafi ned under Part |11 B of t
Control (Environmental Sustainability Measures for Existing Buildings) Regulations. These include the installation or
replacement of air conditioing systemskor definition of major energy use change or major retrofit, please refer to the
|l atest Environmental Sustainabi htipg/fgo.govesgradulaibner y requi r ement
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GREEN MARK 20RATINGS

GM: 2021is positioned to recognise performance that is above mandatory, regulated standardsnc¢hate

robust levels of energy efficiency, indoor air gtyalgreenery provision, active mobility considerations, materials
and waste management and water efficiency. Annex 1 provides a brief overview of some of the key mandatory
standards

Green Mark
GoldPLs/Platinum + SLE

Green Mark
GoldPM5 / Platinum o
Sustainability
Green Mark B
SLE Sustainability

Sections
Mandatory I

Sustainability
Requirements

Energy Efficiency

Energy Efficiency

Energy Efficiency
>60% 50-

Energy Efficiency

40-50%

Indoor Air Quality Indoor Air Quality Indoor Air Quality Indoor Air Quality
Greenery Provision Greenery Provision Greenery Provision Greenery Provision
Active Mobility Active Mobility Active Mobility Active Mobility
Materials and Waste Materials and Waste Materials and Waste Materials and Waste
Water Efficiency Water Efficiency Water Efficiency Water Efficiency
High levels of holistic Top tier energy efficiency Addressing climate change The peak of green building
performance responding to built on high environmental with best in class holistic performance.

climate change performance foundation [ environmental performance

[1] Mandatory requirements are based on development control and building plan provisions for new buildings, for existing buildings unde
retrofit, the requirements would vary depending on the type and extent of the works being undertaken.

Green Mark Ceification

Project teams can choose either to follow the Green Mark &bfdr Platinum certification, or Green Mark
SLE certification

= SLE, ZE, PE
Goldtys GoldP'VUSSLE
Platinum Platinum SLE

For Green Mark hOperation there is a @en Mark Gold level of certification, to encourage projects certified
under our legacy Green Mark certification tools to continue to demonstrate their high levels of environmental
performance.
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TheGM: 2021Badges

Where projects achievetdeast 10 GM pimts in a sustainability sectionthe BCAGM: 2021Certificate would
have a special mention ofttec hi evement vi a a.THeprgeattgearh may @se ancgmbmatienr d e d
of, or individually theassociated logo or graphic along with the BCA GrearkMogo and level of awaid their

marketing collaterals and materials related to the certified buildistgow casing their exemplary performance

in an area of sustainability
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Energy Savings Health & Whole Life W ETHETTEL T TRY Resilience

Well-being Carbon
>50% | 255% | 260% | ZE . 15 points for each sustainability section
. 210 points in a section to qualify for a badge for exemplary performance
A. Full GM: 2021 certification
SLE (incl. ZE, PE) RE N/A
Platinum SLE (incl. zE, Pg) V) | (V] 40 points
GoldPLYS SLE (incl. zE, PE) W) | (v 30 points
Platinum (Vv ) 40 points
GoldPtus \/ 30 points
B. GM: 2021 In- Operation

Health & Whole Life Maintainability Resilience
Well-being Carbon
240% | 250% | 255% | 260% | ZE Option to be assessed to qualify specific badges to demonstrate exemplary performance in operation
SLE (incl. ZE, PE) (V] \/ N/A
[Platinum/ GoldPtYs] SLE » / *  Water consumption
(incl. ZE, PE) \/ \\/ Energy and Water Improvement Plan
Platinum (V) *  Cooling Tm‘/vers Cycles of Co.ncentratron‘ ‘ .
— NS * Indoor environmental Quality (IAQ Audit, CO2 Controls, Luminance and Noise Level)
GoldPtvs \/ *  Occupancy Evaluation
Gold ./\/ *  Waste audits
\_/ * Tenants/ Occupancy engagement
Notes:
1. Offsite REC procurement is only applicable for projects meetinge r gy savi ng =60 %. REC’"s must be generated in Singapore tl

2. GM: 2021 includes other sustainable requirement regulated by other agenciésindi ng BCA’' s Bui l di ng Cont r ods200&and/BuildiogCordral t a | Sust ai
(Environmental Sustainability Measures for Existing Buildings) Regulation 2013. Meeting these regulated requirements/evdelenied meeting at least 5M3points. Refer to Annex 1.

3. Building projects that are subject the Government Land sales, it is a mandatory requirement to also meet the Building Control (Environmental Sustainabl#itiyriR&08 before

Green Mark certification could be confed.

4. Gold rating is only applicable to projects applying for GN2126 Operation
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GREENMARKZ2021CERTIFICATION CRITERIA

Energy Efficiend@perational Carbga

Energy efficiency (Operational Carbon) is required inféllewing:
1. New nonresidential development
2. New residential development
3. Existing nowresidental development

There are iree pathwaydeading togreater energy efficiencywith each pathway describg the requirements
to achieveanenergy efficiencyf 50%,55% ands0% (SLE standafd)

Energy Efficiency Pathways

Energy Efficiency is the only pregsite in GM: 2021aimed atensuing projects reduce their operational
carbonandassociatedperating costgrom the reduction in energy consumption

The three pathways are designed to facilitate different types of buildings in fulfilling their réspeatergy
efficiency requirements:

The Green Mark Energy Pathways are:

1 Data driven and flexible aligned to real project performance with validated data. Flexible routes for
projects to demonstrate their performance.

1 Outcome based- full recognition of passive design strategies aménewable energy systems
contribution to energy savings.

1 Supportive of innovation, encourage the use of new technologies, approaches and solutions to energy
performance.

Pathway - EUI
Total Building annual energy consumptiover the gross floaarea of the building (kwh/styr). Based on:

1 Energy modelling (Design)
1 Energy Calculation and measured data (Retrofit)
1 Measurement-In operation

Pathway 2- Fixed Metrics

A prescriptive pathway where projects must demonstrate higtele of performance irach of the key building
energysystems.

1 Key performance metrics (ingredients) that make an energy efficient project. All aspects must be met
individually.

1 Any shortfall in performance can be made up with the use of onsite renewatlbgect to the
building typology multiplication factor.

3 Basedon 2005 levelsthis translates to 30%, 35% and 4@&mprovement over current codes at the time of writing (Q1
2021)

4 Operational Carbon is a term to describe the amount of carbon emissions associated with energy used to operate the
building or in theoperation ofinfrastructure (WorldGreen Building Council)
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Pathway 3- Energy Savings

1 Demonstrated energy savings following the Green Mark Energy Modelling guideline which looks at
holistic energy performance against a reference moReifer toEnergy Modeing Guidelindor
details on how to complete the energy modelling simulation

All projects are required to comply with one of tlemergy efficiencypathways to demonstrate their energy
efficiency leved.

Refer tothe Energy EfficiencgectionDocumentfor details onthe requirement foreach pathway.

Refer to BCA’' swwSsleliEsh for@etedsron inniduative HE solutions and services.

Off-site renewable energyincluding those from purchased Renewable Energy Credits,(&&@)pplicable for

projects going for Zero Energy Buildings (ZH).e REC’' s mu st be geutheenamalded i n Si
energygenerated within Singaporen accordance witlsS 673: 2021 Singapore Stand@atle of practice for

renewable energy certificate3he length of time of REC commitment is minimally three years with commitment

of re-certification.

Table 2 shows the applicability for the three pathways.
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Table2 ¢ Energy EfficiencyHB Pathway Applicability

Building Type

EUI

PATHWAY 1 PATHWAY 2

Fixed Metrics

PATHWAY 3
Energy Saving

Comm

ercial

Office Buildings
Hotels
RetailBuildings

Educational

IHL (University, Polytechnics and ITE)
Private Schools and Colleges

Junior Colleges (MOE)

Secondary Schools (MOE)

Primary Schools (MOE)

Healthcare

Hospitals (Private and General)
Community Hospals

Polyclinis

Nursing Homg' Youth Homes

Other NonResidential

Mixed Devadpments
Community Centres

Civic Buildings

Cultural Institutiors

Sports and Recreation Centres
Religious/ Placeof Worship

by GFA mix

Indus

trial

High Tech Industrid@uildings
Light IndustriaBuildings
Warehouses, Workshops and Others

Residential

NonLandedResidential (HDB, E@ndominiums
private apartments)

Cluster Housing
LandedHousing

ALLOTHEBUILDING TYPES

Bespoke

EC i Executive Condominium

GFA'i Gross Floor Area

HDB i Housing and Development Board
IHL 7 Institute of Higher Learning

ITET Institute of Technical Education
MOE i Ministry of Education
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Sustainabilitysections

There are five environmental sustainability sections ur@bt: 2021Framework.These sections are developed

with various industry stakeholders aflfil the relevant UN Global Goals for SDGw®re are 1foints available
in eachsection— a project scoring 10 points and above from each sectjoalifiesto get a badgewhich
represants their exceptional performance in that area

G ef

Health and Welbeing (HW

Hw
&

Whole Liie Carbon (Cn)

Cn

3
CO

O 2

Resilience (Re)

i -

The Health and Webeing sectiorwill score buildings on how they ar
designed, retrofitted, constructl and operated to failitate the mental,
physical, and soaiwell-being of their occupants. This section has be
developed jointly with the Ministry of Health Office for Healthce
Transformation (MOHT) and Centre for Liveable Cities (CLC).

The Whole Life Carbon sectiwvill score buildings on their Whole Lil
Carbon performance based omérnational calculion methodologies,
upfront (embodied) carboni.€., carbon footprint of the construction
materials), use of sustainable construction methods, and the sustain
fitting-out of buildings. The section will also evaluate the plans,
delivery of those plas to transition the building towards zero carbc
emissions

The Resilience sectiowill evaluate buildings on their resilience ar
adaptation to climate change as well as the use of nahased or
natural climate solutions with actions to protect, sustainably mana
and restore natural or modified ecosystems.
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Maintainability (Mt)

Mt(::
O Vit

Intelligence (In)

The Maintainability sectiorwill score buildings on their Design fi
Maintainability (DfM) which refers to designinguildings for their safe
and effective maintenance to optimise lifecycle performance of
asset. This sectioruses the Maintainability Framework(the DfM
evaluation too) and translates this into Green Mapints.

The Intelligence sectiowill score buildings on the adoption of relevar

smart technologies and systems, and data managemerirenments
within the building design¢onstruction, retrofit and operation of the
building, that enable fullyintegrated, automated, intelligent, anc
responsive buildings
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BCA REENMARKLOGCandBENQUIRIES

The Green Markogo

BCA GREEN MARK

Forenquires on the usefdhe Green Mark logpgo to: https://www1.bca.gov.sg/docs/defausource/docs
corp-buildsg/sustainability/quidelingfor-usageof-bca-greenmark-logo.pdf

The GM: 2021 BADGES

Where projects achieve a badge for exceptional performance in a sustainability section or sections, the project
team may use a combination of, or individually the associated logo or graphicwitimtpe BCA Green Mark
Logo and level of awaiid their marketing collaterals and materials related to the certified building.

Section& Description of Use Logo Icon
GREEN MARK 2021
Hw

Health and Wellbeing

Health & Wellbeing

GREEN MARK 2021

Cn

Whole Life Carbon c n (5

5CO;3

Whole Life Carbon
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Resilience

GREEN MARK 2021

Resilience

Re

Maintainability

GREEN MARK 2021

Maintainability

Mt

Intelligence

GREEN MARK 2021

Intelligence
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For Energy Performance Use along with the range of energy savings such as 50% or 55%, SLE, ZE or PE

Logo Icon
GREENMARK 2021  GREENMARK 2021  GREEN MARK 2021 E E

Super Low Energy Zero Energy Positive Energy

A branding guide shall be developidassist in the use of the BCA Green Mark Logo and Green Mark badges.

Frequently Asked Question$FAQ)

The FAQectionon the BCA website providdear submission guidelines and additional technical assistance to
project teams.

https://www1 -bca-gowsgadmin.cwp.sg/docslefaultsource/docscorp-
buildsg/sustainability/20211027 gm202aqgs.pdf

Green Mark Trainin@ourses

The BCAcademy also providgtraining courses to provid#he necessary knowledge regei in Green Mark
assessment.

SGBeertify Green Mark professioraduch as GMAFand GMAAPRto support Green Mark assessment. To be
acertified GMAP/GMAAP, please refer to S@BBGsitehttps://gmap.sgbconline/public/about

For information on Green Mardourses, visithe BCAAcademy:https://www.bcaa.edu.sg/

Feedback onGM: 2021

Please emalbenjamin_towell@bcaayv.sgor tracy liu@bca.gov.sfpr any enquiries, comments or feedback
on Green Mark 2021.
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ANNEXIKEY REGULATORY ENVIRONMENTAL STANDARDS

Minimum Green Requirements Governing Buildings

Regulatory green standais from otheragencies form the base for a holistic green building

All Green Mark buildings shall comply with the minimum regulatory requirements stipulated by govern
agencies. These requirements form the base for a holistic green building and émsuad sustainability
angles are achieved. These include energyaater conservation, climate resilience, greenery provision
tree conservation, wastemmanagementand mobility

BCA Environmental
Sustainability Regulation I

| URALUSH (Landscaping for I
I

| 40-50% energy efficiency

I

|

I

| Urban Spaces and HigRise) I
| Provide greenery and I
I

- . - . . . communal spaces :

EEERERNE

improvement over 2005
code

PUB Water Efficiency
Management Practices

I

I agem lic NEA Waste Management!
| Ensuring climate resilience,

I

|

|
:
: Reduce waste and
|
|
|

water monitoring and promote recycling

management | . . . - . . __________________ I
EEEEEE
ENEEEN
r-———=—=—=——— =
. . . . . . | NParks Greeng Provision I
r-——————-— 1 | and Tree Conservation

LTA Active Mobility
Bicyle parking provision

: Conserve trees, safeguard
: requirement and Enaf-Trip I
[

| green spaces in premise/ I
| roadside and implement |
I

facilities | lush landscaping |
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BCA Environmental Sustainability Measures for New and Existing Buildings

Base Elective Minimum
Requirements Options Environmental

Active and Passive Design

: Other Energy Efficiency Sustainabilit
Strategies which have direct and Carbon Related Y

Reduction Measures Standard

impact on building energy
performance

Under the BCA Environmental Sustainability Measures, a building shall be designed and constructed |
energyperformancethat meets minimum energy performance improvement of 50% and 40% for new al
existing buildings respectivwelover the 2005 baseline. This will be donearferformancebasedapproach
includingenergy modelling and energy audit methodologyagorescripive approach througtmeeting
energy performance standards of key building systems.

Key building systemadélude:
1) air-conditioning system
2) lighting system
3) mechanical ventilation system
4) verticaltransportationsystem
5) envelope and roof
6) air tightnessand lekage

In addition, a building shall be designed with three other environmental sustainability featurdatiomego
energy and other carbon emission reduction measures. The environmental sustainability features for r
developments are classified in thi@lowing three sections

1) Sustainable design strategie®ptimise the use of passive design strategieseBponse to local
climate and site conditions to improve indoor environmental quality while minimising energy ut

2) Sustainable constructionpromotes the adoption of sustainable practices, material procuremen
and design which inculcate responsible use aadservation ofesourcesduring construction and
building operation.

3) Sustainabléechnologies-encourages the provision of green building teclogiés that are oriente
towards establishing low energy building consumption and smart control systemedhht adapt
to the users’ needs and enhance building ¢

The environmental sustainability features for existing buildings with majangen energy useare classifiec
in the following three sections

1) Sustainable featuresencourages icorporation ofcosteffectivegreen features and passive
strategies whera buildingis upgradel so as taminimise the overall building energy consumption
and to improve on indoor thermal comfort

2) Sustainable operation and managemerfacilitate smart mortoring and integration of
sustainability management practices to maximise operational efficiency amdrcaeduction
opportunities

3) Sustainable technologieencourage the provision of green building technologies that are orien
towards establishing i@ energy building consumption and smart control systems that could ads
t o the us eenbkahce luddmgenergy pedormance.
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URA T LUSH (Landscaping for Urban Spaces and High-Rise)

LUSH is a comprehensive urban and skyrise greening programmprising both landscape replacement
area (LRA) requirements and incentives to progdeenery and communal spaces.

The LRA requirements are calibrated by locat®rgss Plot RatidGPRand development type. A
development mayncludeSky Terraces,cmmunal Planter Boxes and Covered Communal Ground Gardke
amongst other features, towards meeting the LRA requirement.

LRA Requirements for Developments in Strategic Areas

Location Developments in Strategic Developments in Strategic
Areas Areas Outside Central
Area, with Height Control
<80m!
LRA (as a % of Site Area) 100% 70%
Minimum softscape 40% 40%

requirement
(as a % of Site Area)

Minimum GnPR 4.0 4.0
requirement
(Total Leaf Area/Site Area)

* Building height is based on Singapare Height Datum (SHD).

The Strategic Areas are as follows:

* Within Central Area: Downtown Core (part), Straits View (part), Marina South, and
Orchard (part) Planning Areas, as well as 2 mixed-use parcels along Orchard Boulevard in
Paterson Hill Subzone (see Plan 1-1);

* Qutside of Central Area: Regional Centres and Growth Areas including the Jurong Lake
District, Kallang Riverside, Woodlands Regional Centre, Punggol Creative Cluster,
Tampines Regional Centre and Paya Lebar Central as well as commercial and
commercial/residential developments within Town Centres (see Plans 1-2 to 1-26).

LRA Requirements for Developments Outside Strategic Areas

LRA Requirements GPR=1.4 14<GPR<2.8 GPR=2.8

Overall Gresnery Provision

30 35 40
(as % of Site Area)

Green Plot Ratio
(Total Leaf Area/Site Area)
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NParks i Greenery Provision and Tree Conservation for Developments

To achieve the vision of a City in Nature, National ParksdB®Parks) works closely with developers,
building owners, Qualified Persons (QPs), professionals and other public agencies. diimok&Breenery
Provision and Tree ConservatieorDevelopmerg $eeks to provide a guide on the statutory and technica
requirement for conserving trees, safeguarding green spaces within premises and roadside and imple
lush landscaping as part of development projects.

LTA T Bicycle Parking Provision Requirement and End-of-Trip Facilities

LTA and URA aim to promatgcling as a mode of transpott enhance liveability and support tHear-lite’
vision for Singapore. It is important for developments to provide sufficient andmafitained bicycle
parking spaces in order to facilitate more people to take up oy@ma commuting mode

LTA introduced a new bicycle parking provision standardlforew development and buildings undergoing
redevelopment or reconstruction. This mandatory requirement took effect from 8 May 2018 for any ne\
application for new developent, redevelopment and reconstruction works to URA. Mandatory bicycle
parking reqgirements will be based on development type.

NEA i Waste Management

Mandatory Reporting of Waste Data

The environmental Public Health Act (EPHA) was amended on 1 Agrit@26fable the mandatory reportin
of waste data and submission of waste reduction plans by any owner, occupier or lessee of a workpla
their receipt of a writtemotice. Currenty the commercial premises that are serveddice include hotels
with more than 200 rooms and shopping malls with more than 4,600 squanesnet Net Lettable Area.

From 2020factories with more than 20,000 square mesof Gross Floor Area (GFA), wavekes with more
than 50,000 square metres of GFA, and conventionitgtibn centres with more than 8,000 square metre:
of GFA, will also be included.

Provision oRecyclingBins andRecyclinglollection Services

Under the National Recycling Programme lelued in April 2001, the public waste collectors (PWCSs) licer
by NEA are required to provide recycling bins and recycling collection services to all HDB estates, priv:
landed properties and condominiums/ private apartments opted into the public wasdteation scheme.

Mandatory Segregation offood Waste

From 2024 onwards, the Ministry of the Environment and Water Resources (MEWR) and the National
Environment Agency (NEA) will make it mandatory for the owners and operators of commerdiadi asiial
premises, where large amount of food waste are generated, to setgabair food waste for treatment.

DualWaste Chute andPneumaticWaste ConveyanceSystem

All new nonlanded private residential development with more than four storeys willehavo waste chute
—one for recyclables and the other fgeneralwaste (rubbsh)that will be incinerated. In addition,
development with at least 500 housing units must have a pneumatic waste conveyance system, whicl
transport waste from rubbish chutes to a central collection area via a network of pipes.

Extended producer regmsbility (EPR) system forwaste management

NEAhas introducedh regulated ewvaste management that will ensure the proper collection and handling
e-waste and the extraction of valuable resources frowaste. The regulated-easte management system
will be based on the Extended Producer Responsibility (EPR) approach, where producers bear the
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responsibility for the collection and treatment of their products when they reach@&Hde. This EPR systel
will be implemented through the Resource SustaitigbAct (RSA), administered by the NEA.

Mandatory packaging reporting
Under the mandatory packaging reporting (MPR) framework, producers of packaged products such as
owners, manufacturers and importers, as well as retailers such as supermarkeb® required to submit
packaging data and 3[Reduce, reuse, recycleplans to the NEA. Companies will have to provide informal
on the packaging placed on the Singapore market, broken down according to type of packaging neager
plastic, pape, metal, glass), packaging foreng.,carrier bags, bottles) and the mesponding weights.

PUB i Water Efficiency

Water Efficiency Management Practices

Under the Water Efficiency Management Practices, it is mandatory for large water users withteet w
consumption of at least 60,00fubic metresn the previous year to:

1) install private water meters at key water usage areas within their premises
2) appoint at least one water efficiency manager (WEM)
3) submit their water efficiencynanagemenplan (WEMP)

Mandatory WELS

With effect from1 Apr 2019, all taps and mixers (basin, sink, bib and shower)}fldsalow-capacityflushing
cisterns and urinal flush valves/ waterless urinals allowed for sale and supply in Singapore shall be of
minimum 2ticks or more rating under the MWELStidk water fittings are no longer allowed for sale and
supply in Singapore from 1 Apr 2019 onwards.

Minimum Platform Level

TheMinimum Platform LevelMPL) of a development site is the minimum ground level of the pragabs
development which is necessary foodd protection. Developments that do not comply with the MPL
requirements will be subject to higher flood risks. Raising ground levels is the most effective way to pr:
new developments from flood risks as there bo risk of mechanical failure. The M#fla development site
can be found in the Code of Practice (COP) on Surface Water Drainage.
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