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Abstract

The objective of this paper is to review the concepts, indicators, requirements and application
characteristics of the existing building sustainability assessment criteria, including the role of the criteria
from the beginning to the present through. the literature review. From the study and , discussion
indicated the problems of the existing assessment criteria and led, to development Thailand's
assessment criteria in the future.

The study results of the building assessment criteria both domestically and internationally found
that, the concept of building assessment criteria design from 1) the environmental problems 2)
sustainability 3) the improvement of the building industry and 4) the requirement to develop assessment
criteria based on countries that have already been used. In terms of the current usage, it was found
that the cost/expense was the problem that ffected the motivation to participate in the assessment.
A nother factor is an indicator, which does not cover the social and cultural aspects.

Keywords: Building Assessments, Sustainability, Concepts of Buildings Assessments, Application of
Building Assessments
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and Environmental Design) %aﬁmm%ﬂuﬂszLwﬂaw%’gamﬁm (U.S. Green Building Council, 2019.), BREEAM
(Building Research Establishment Energy and Environmental Assessment Method) Tugaws1ve1unins (BRE
Global, 2016.), CASBEE (Comprehensive Assessment System for Building Environmental Efficiency)
Iuﬂizmmjﬂu (Institute for Building Environment and Energy Conservation, IBEC, 2014), GB Tool (Green
Building Tool) Tuusmeawauini (GBTool User Manual, 2002.), Green Mark Tuuszinedsalus (Building and
Construction Authority, BCA, 2012), BEAM Plus Tugesne (BEAM Society Limited, 2019.), Green Star
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Tuusewnroeansidy (Green Building Council of Australia, 2020.), GBL-ASGB Tuuseinedu (China's Ministry
of Construction, 2015.), HQE (High Environmental Quality) TulseinanS e (France GBC, 2015.), VERDE
Tuusgimnealu (gbce.es, 2017.), EstidamaIumﬁﬁim%gmﬁ%maﬁﬁmﬁ (The Pearl Rating System for Estidama,
2016.), GBI (Green Building Index) Tuusgineua@y (M A Marhani, M A S Muksain, 2018.), DGNB (German
Green Building Council) Tutsgmelgasd (DGNB System, 2020.), GREENSHIP Tuiszinedulaiifie (GBC
Indonesia, 2014.), TREES (Thai's Rating of Energy and Environmental Sustainability) luusginelne (@a1du
81A5WenNY, 2555.) way Agenda 21 (CIB General Secretariat, 1999; UN-Habitat, 2017.)
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LEED

- New Construction and Major Renovation

- Core and Shell

- Schools

- Retail: New Construction, Renovation, Interiors
- Healthcare

- Commercial: Interiors

- Existing Buildings: Operation and Maintenance
- Homes

- Neighborhood

BREEAM

- Communities: Master planning New Communities and Regeneration
Project

- Infrastructure: Civil Engineering and Public Realm

- New Construction: Commercial: Office/Industrial/Retail

- New Construction: Public (Non-Housing): Education/Healthcare/Prisons/
Law Courts

- New Construction: Multi-Residential

- In-Use: Commercial

- Refurbishment and Fit-Out: Home and Commercial Buildings

CASBEE

- Housing Scale: New Construction: Home/Dwelling Unit

- Existing Building: Home

- Renovation: Health

- Building Scale: New Construction:Office/Apartments/Schools/Retails/
Hospitals /Hotels

- Existing: Office/Apartments/Schools/Retails/Hospitals/Hotels /Market
- Renovation: Office/Apartments/Schools/Retails/Hospitals/ Hotels

- Urban Scale: Urban Development: Community Health

- City Scale: City

GB Tool

New Construction/Existing: Mixed Use/Office/Retail/Resident/Local/

Commercial

Green Mark

- New Buildings and Related Building Systems
- Related Building Systems in Existing Buildings Undergoing Major Retrofit-
ting
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BEAM Plus - Masterplanning: BEAM Plus Neighborhood
- Building Design and Construction: BEAM Plus New Buildings
- Post-Construction and Operation: BEAM Plus Existing Buildings
- Fit-Out: BEAM Plus Interiors
GBL-ASGB - For Public Buildings
- For Residential Buildings
HQE 1. Building Decision Making
2. Design
3. Construction
4. Use of the Building
5. End of the Building: Non Residential Building: Logistics/Retail Outlets/
Hotels
. Residential Building
: Local Planning
: Detached House
VERDE fivnede wazdiineu
Estidama - Design and Construction: Pearl Community Rating System/Pearl Building
Rating System/Pearl Villa Rating System
- Pearl Operational Rating
GBI - New Construction: Non-Residential/Retail/Industrial
- Existing Building: Non-Residential/Retail/Industrial
- Interiors
DGNB - New Construction and Renovation: Offices/Education Buildings/Labora-
tory Buildings/Sport Halls
- Mixed Use
- Interiors
- Buildings in Use and Existing Buildings
GREENSHIP New Building/Existing Building/Interiors/Home/Neigshborhood
TREES New Construction/Pre-New Construction/Core and Shell/Existing Building
Operation and Maintenance
Agenda 21 MsiRILegnasBy LLaxmiﬁgﬁugmmmuuwé
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- unuwilutlagtuw/eunan LEED Simsiimunlngyszann 3-4 T esfimsiiudaauaninsoiiielyidenndos
Auermslud 9 LLaxmmmL‘flummgmmmil,%mﬁﬁm'mgwaﬁa, BREEAM way Green Mark dn1sisiun
agiludsed ImmzﬁwﬁﬂﬁwaﬁmauauamaQ’ﬁﬁdauléfdam%a, CASBEE agiinswaunedsasiane
wielvinsundnde tieustlovisegliludgiiu, GB Tool fmsWannognasanan ileneuausiensoonLUY
wagn1sAuiunig, BEAM Plus m'i‘u%"uﬂ'a;aLﬂmeﬁ%?ﬁuaq’ﬁ’umiLﬂﬁﬂuLLUaawwné’wuﬂgwme, GBL-ASGB
wgniunilefgyilinanadunuutiydd uaznszulumsmangmane, HQE i luguumsnsu] iR
Tlgunndnavidunaifisswuuusyiiy, VERDE dnswaunluduiznisfiavdisldainisasusesenans
fvannvaneanniy, Estidama SnswamnasEuLsiunmsiauiiest 2030 wasdmadandnnis 4 wamdn
Ye3AudaBy, GBI B199ziinnTWAIL LL@%‘U%‘UU@@Lﬁaiﬁlé’%umwam%ﬂuisﬁumﬂaLsziuLﬁmﬁ”‘u DGNB
ﬁﬁmiﬂi”wim%mmiuﬂ 2020, GREENSHIP agiinsufuusaulvluGesvesszuumslvinzuun ieliiin
AU wazUseynaldlaegranuigay, TREES 4 ‘wmmLwaiwmmmmauimmwﬂi ¥NOUNIT
1/1mmmmmaaﬂ'ﬁﬂﬁmmﬂwﬂmﬂummmmmﬂsuu uazAgenda 21 auwwuﬂlﬂamsL‘LJuLquLmeJaQIaﬂ
dmsumsimuiegedadiu
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1) Circles ofSustainabilityﬁgﬂﬁ@um%ﬂmammi’mﬁa‘uaﬁ UN Global Compact - Cities Programme
ez Senate Department for the Environment, Transport and Climate Protection (United Nations Global
Compact Cities Programme, 2012.) 3msusziiu wioTanatidulnglddmiuos LLasmiLﬁaﬂﬁﬁqﬁugm

2) Corporate sustainability AlfuuaRnu1annuuIAnn1sWeLIAgBuves The Brundtland
Commission's Report, Our Common Future 5[.un’151J38°q1J World Commission for Environment and
Development (WCED) Tul 1987 1987 (World Commission on Environment and Development, 1987.) 14/
TumsTaranisefliunuegadsby dmsuesdng

3) Sustainability Primer ﬁﬁum‘ﬁuiﬂa U.S. National Environmental Policy Act of 1969 (NEPA)
Zwandon (U.S. National Environmental Policy Act of 1969 (NEPA) WdmSunisiana wiensiadeu
dmduiilos quvy wagAandon

LEED VERDE
BREEAM Estidama
CASBEE TREES
GB-Tool GBI

Green Mark DGNB
_BEAM Plus GREENSHIP
GBL-ASGB Agenda 21
HQE

AN 2 LaUALUFT IR0 INMYINTUTIEURSY NYInNsANY

126



saisamUmMegnssy N1sD2NIUUIAzNISADAS]

Azamdnenssumans WidoinazuninAad uKIdSMerdsumalsnu

Ui 4 aduid 3 : Augigu-SunAw 2565

Agenda 21 |

TREES
GREENSHIP

LI

LI
i

DGNB

GBI

Al |

BE RN

Estidama

VERDE

HQE

GBL-ASGB

BEAM Plus

| B |

EEREEEDN
EEEEEE EN

Green Mark

GB-Tool

CASBEE

BREEAM

LEED

]

Economics

- Production & resourcing
- Exchange & transfer

- Accounting & regulation
- Consumption & use

- Labour & welfare

- Technclogy & infrastructure

- Wealth & distribution

¥

Ecology

- Materials & energy

- Water & air

- Flora & fauna

- Habitat & settlements
- Built form & transport

- Embeodiment & sustenance

- Emission and waste

Politics
- Organization & Governance
- Law & justice

- Communication & critique

- Security & accord
- Dialogue & reconciliation
- Fthics & accountability

- Representation & negotiatior]

Culture

- Identity & engagement
- Creativity & recreation
- Memory & projection

- Belief & ideas

- Gender & generations

- Enquiry & learning

- Wellbeing & health

AN 3 LAAINITILATIZRFIT IR Circles of Sustainability futnusinIsUszIliumg o Aviinisinen
Agenda 21 !
Trees HH|E (B EE|E B
GReenship | || H E
DGNB O O HE B B
el | (H/E[mmE B
Estidama | ] .- || | [ ]
VERDE B I
Hoe MH|E B ‘ = ]
GBL-AsGe I HH HEE A =
peamplws | (W] |mm| |m
Green Mark |
GB-Tool , ‘
CASBEE [ lh ] H B
el ICICICICTTIC | a
o | E/E 0 mmm g
Environmental Social Culture Business

- Including Energy Efficiency

- Material Efficiency

- Biodiversity

- Emissions

- Water Consumpticn
- Waste

- Sodial responsibility

- Public posture toward

society's econamic and hurman resources

- Awillingness to see that those resources

are used for broad social ends and not

simply for the narrowly circumscribed

interests of private persens and firms

¢ o

2NN 4 UERINITIAT I

v
o

2%

- Culture diversity

- Globalisation &
Distinctiveness

- Engagement, Active
Citizenship & civil society
- Creativity & innovation
- Community building,

Meeting the needs of a firm's
- Direct and indirect slakeholders
without compromising its ability
to meet the needs of future
stakeholders

294 Corporate Sustainability AUtnagINIsUTZEUGNY 9 NIiN15ANE
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DGNB
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Estidama
VERDE
HQE
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Green Mark
GB-Tool
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greeam (W) W
teep (B0 a
Environmental Social Culture Economic

- Ecosystem services - Environmental justice - Harmony between culture - Jobs

&
O
-
)

L
O
]
i
0

@
ER B EEBE

Green engineering & chemistry - Human health & developrnent - Incentives
- Air quality - Participation - Respect for cultural diversity - Supply & demand
- Water quality Ecucation Tolerances for cultural diffdrences - Natural resource
- Stressors - Resource security - Equity & respect accounting

Resource integrity - Sustainable communities - Local & regional culture - Costs

- Creativity in sodieties - Prices

v
¢ o 1
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26 AzUU Atmosphere Environmental
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LAUNANTUTELIU 1I0/ LATIATWNASLLUU/ I8AUUNAT
BREEAM Pre Assessment
Energy  Water Waste  Pollution Stage
% 45% 7
(2011) 9% 6%  75%  10% P =20 5 e
esign Stage/Interior Unclassified Good  Excellent
Construction Stage 30% 55% >85%
tanagement  Transport  Materials  Land Use Pass VeryGood OQutstanding
12% 8 %6 125 % & Ecology
10 %

Assessment
By BRECAR
Assessor

Review of

Assessment

Assessment
Report

Registration

Report Filed

CASBEE (=)

(2015) Q2 - AUANTBINS

= Uinslundveansly e L2 - VINOINT UAETAR  m— Design Phase

_ Certified/ Silver/ Gold/ Platinum

Programming Phase

40-49/ 50-59/ 60-79/ 80-110

NU

Registration Design Design Construction
Submittal Review Submittal
GB Tool Section One: Cntxt (USuwm)/
Twas/ EnGen (n1sinandaey)
(2002) Quality of Service  Pre-Operations En Er:( y W Ussdidam  WnUACARA
y Brrark (1Nou¥1ATgIL) e Ul
Loadings 19% 14% Management 14% - $ush (o) ﬁqm 3
@Tol — —@—0@ @ — S
Resource Indoor Economics 10% Section Two: ARCH LAWY yseBvBnmil wUfiE  UseBvnm
Consumption 24%  Environmental asuvan dnonsin/ AREV  ghndunesgu 71D athann(s)
Quality 19% TECH uWuauszvumaiie/ () A

MATRL ususuian/ OPS ey
1UNIANTNIIY ULAYNIS
AAN1387A13/ LCC  usiuanu
fuyunasaoigniiliviug
TRNSPT (Transport)

Section Three: WHUINTT
Uszdiu

GBTool
Algorithms
and Assessor

Judgements

Environmental ~ Other Green

Green Mark Enerey Efficiency Protection & Innovative Programming Phase

. 22% Features 4% . _
(Version 4.1) ol catures e Certified/ Gold Plus/ Gold/ Platinum

Water 50-75/ 75-85/ 80-90/ >90
Efficiency 9%
S Environmental

Quality 4%

Application '—) Pre-

Assessment
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IMaster Planning
BEAM PlUS Health and
(V rsion 2 O) Sustainable  Energy Use Wellbeing Building Design and <30% 45% 0%
€ersio . Sites 25 % 35 % 20 % Construction Unclassified Good Excellent
BEAM Pus —@)~ —@-@— ) — S a—
Materials  water Use Operation and 30% 55% >85%
and Waste 129% fManagement Pass Very Goed  Outstanding
8%
Project Technical
Reviews H Clarification
Registration Screening
Water Saving
G BI_'ASG B Land Saving and and Water Indoor Programming Phase *
Outdoor Resource Environment * *
3 : Design Ph:
(2014) Environment 21% Utilization 20% Quality 18% e * 50 ¥ 60 * 80
GBL-ASGB
Energy Saving and Material Saving
Energy 24% and Malerial
Resource
Utilization 17%
Wraseidiv ATINADY
x Uszg arEeuly
Wamlay 2 =
iy Usuidluna A0UN
PCHRLRLT]
HQE . ‘ I *
Environmental Integration & building decision making *
(2013) & Health Cohesion of the : *
) ) design * very *
Quality 40% neighborhood 30% * Pass *GOOd *Exceptional
HQE _._ _O_ construction M
Community Life & * Good *Excellent
Economic Dynannics * *
30% ¢
v Rgeett aTvaeauly AATIENNT
Usedvsam Uszidu anudl Usuiy
VERDE Site Selection,
Location and
(20 1 7) Planning Project Natural Quality of Service Design Phase
14% Resources 19%  14% 0-0.5 1.5-25 3545
VERDE  —()—@— -
0515 2535 4.5-5.0
Cnergy and Incloor Space Socioeconomic
Atmosphere 24% Quality 19% Impact 10%
a = SWTHNONATS
My LeanUsuian A
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(3 a U dyu v ada o a
LNUNNSUTEIEY FIYIN/ Iﬂiﬁﬂiqﬂﬂg LUU/ ITAUUNIT
Integraled Liveable Resourcelul  Innovalion
Estidama Development Buildings 37 Energy Practice Design
Process 13 AzuuY AYUUY 44 pruuu 3 ATLUL

1Pearll 3 Pearl 5 Pearl

Estidama —.—.—.—-.—.—

Natural System Precious Water  Stewarding 2 Pearl

t

4 Pearl

12 Azuuy 43 Azuuu Materials
28 Aviuy

4. Review and Update

5. Issue Design Submissions
6. Review by Assessor

7. Achieve Design Rating

1. Register Development
2. Appoint Qualified Professional
3. Conduct Workshops

GBI
(Version 1.0)

Sustainable Site
Planning &
Energy Efficiency Management Water Efficiency

35% 16% 10% Design Phase

40-49/ 50-59/ 60-79/ 80-110

(Version 1.1)

GBI
Indoor Materials &  Innovation 7% Certified/ Silver/ Gold/ Platinum
Environmental Resources 11% T
Quality 21%
Application & Design
Registration Assessment
Planning
DGNB
Sociocultural & Construction
(2020) Environmental Functional Process quali
. } quality Operation
Quality 22.5% Quality 22.5% 10% 0-35/ 35.50/ 50-65/ 65-80
DGNB o
Economic Technical Bronze/ Silver/  Gold/ Platinum
Quality 22.5% Quality 22.5%
[ Plan H Do
GREEN Indoor Health Programming Phase
A iate Sit Wat d Comfort
SHIP ppRropriate Site ater and Comfor Design Phase

Development 17%  Conservation 21%  10%
GREENSHIP

40-9/ 50-59/  60-79/ 80-110

Certified/ Silver/ Gold/ Platinum

I

Energy Efficiency  material  Building
and Conservation  Resources  Erwironment
26% and Cycle  hanagement

14% 13%

[ Registration H Eligible

Workshop /
Consultation

Verification

TREES
(Version 1.1)

Prelim

Building Water Material and  Environmental : :
Construction Drawing
Management Conservation Resources Protection sefu 1l SEu2 Swau 3 suiud

g o b 22-27 28-32 33-44 45-62

5% 10% 1% 10%
wees -@—@-0—@- -(- @0 — —_ =
Construction

Site and  Energy and Indoor Green
Landscape 16% Atmosphere  Environmental Innovation
32% Quality 11%  in Design
5%

P o o
b o _
a b o rd £
Ussdiuduau YR
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Agenda 21

Objectives

Agenda 21
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LA21
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VERDE | B W annuandanniely
HQE I T N W winnssy
GBLASGE I S W ndony:
BEAM Pl I e
Green Mark | i
1 \sHgRaAAsEgANaRT
GBTool | D
! NIRRT
CASBEE NN DO
BREEAV  ENENEN
LEED N
atin waznslianudnguosmidwdnasuuy

v
v Ao 3

RHUATN 1 M5USUBUmTIn avATLULYeLNMeIN1SUSEIY (%) MVINNISANEN

2

Mg 1 Bunsieseiduundadia LLasfl’]{Lﬁmﬁ’mﬁﬂﬂxLLuu Y9INUIINTUTHLTY
finsAnwvionun wuin ludaudavesnslifidu wasiidtenans LEED axldazuuluduilinniian
wivzdl HQE Fgsldlgedadenuddaludn futalubewsni andu Estidama ﬁiﬁmmﬁﬁzﬂuﬁ'mﬁ
wndign Lesieasisusgemsuelisadiigiivssmenuunziansy Jadesmilsdsnsliuliifaussninm
gudn MATadhundesny duihdaneimnnasinisussduivhnsnulfewddylusesiduediann
fufleuiufiudeindu q melunamideadiu ludumsianuazninens HQE exlimuddeludaniiinn
fign lnedrAdafeTanild msiiaver uazwafidsiogunmesld fTaanimuindouniely 9wl HQE
uazEstidama azldruddaludesiinniigaileifiouiuinasinisusadudu Tududdsa uianssu
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134



saisamUmMegnssy N1sD2NIUUIAzNISADAS]
ArzamInenssumans [WibaJna:uninAal umSneFsUKaIsAIL
Ui 4 atuid 3 : Augigu-SudAL 2565

uay Agenda 21 ‘Lummmmumﬁmmi HOE aglvanuddgluduiiniian aeldffndn nsdans
AUAILIAADY mmmmummmwahs’ﬂ% LﬂuﬂﬁuLuumquwaiwaw’ﬂwaamﬂmilfuﬂwm naein1sUszidu
mmiulmumimLuumﬂmiaw 16 LEED, BEAM Plus, GBL-ASGB, HQE, GBI, GREENSHIP wazTREES
Tudushi Yadudena Estidama a]vmuqmmmmm’tumuumﬂmmuamamummﬁmauq fATasuasusia
nninasiszidusiialdauddgduiasegia lnsaniz DGNB ez mumﬂuwaamwumimLuumu
uammwaaﬂmua 2817 wazUszANSNINNILATYSAY uay mmmmumuﬁiim CASBEE uagEstidama
W‘L‘mmmmm‘LummwumamUuammm auLARveInud Bl uAdEBnvanenae s ldldlieudfy
fudanTamusssuil .

4.4 AnwndSeueumsldan lumsdinasinisussliululdlaeiveenuuy wagiildwladiude
Mmsdrsndeyamaenaslumstinasiuidlutiuning 9 whlan Wielinseiaszansamlunisldon
Uy guasse uazdediin suludsmsimunssuunisdiy

- fudszansamlunisldau ‘1/1ﬂLﬂm‘%ﬂﬁ‘diuLiJu‘Vl‘Vl’]ﬂ’1Sﬂﬂ‘tﬂﬁ]umﬂizawﬁﬂ’]WIUﬂﬁ?ﬂﬂI‘ViLﬂﬂ
T nAndsnuegaiUsEAEA M Ussndnmenu muqmmammumaaumaamﬂwaﬂ uazdnadina
fldannsidueimsdion nanasinsssiiuazannsotefivanuiideiessaunndessdns iindngnm
urvadnsludunsudstunienisdn uay zdvhliAnnisnsedunisudsdunsduoimsden dwalufenszdu
NIRRT UAIAEAATNTINBIAITBNGY Iumusuaab’flsummimmmmmﬁﬂivmumqummmaqmswmauauaa
macﬂmmawmwﬂaama faudzaInauIy way mmwuawm fAnu1a1nnsEUIUNTSALTNIY
wuuysanMs shlsiAsmudaduvediasenis

- dof deidy dodriauarguasia Tuvnanasinsyseluliansnsathluldlslussduana amuaa
mmﬂmm%miﬂiwLuuuuaﬂaiwmummﬂaﬂwmuLawwuammayﬂﬁumﬁ mmﬂmLmeﬂsﬁmsﬂuUﬁymmu 9
windy 2sfifiesus LEED, BREEAM, GB Tool, HQE, DGNB wazAgenda 21 ‘vﬂ,miummauhuﬂuhmaﬂww
yarulinvoanmei - lusunislirnuddynsiuivesussevu JznANT A NSUTE TSR BN
ﬁ]uiﬂmmam LﬂﬂﬂU%@J"U’LﬂﬂﬁLﬂ‘c’JﬂIﬂ‘Nﬂ’]i 5ZN I_EED GB Tool, GREEN MARK, GBI,GREENSHIP LagTREES
mmmawmﬂiumuuaa WA wagviosiu Sadu 4 tedniinues LEED, BREEAM, GB Tool, GREEN MARK,
GBL-ASGB, GBI, GREENSHIP wazTREES 7igslaildenilaiaussiiuil - nsdilsiuendnuel/ Sndnwal/ Jarusssu
Tuvisiiu wlelyiAneudsdu udefues CASBEE, BEAM Plus, Estidama, DGNB WazAgenda 21 fiatiusyu
Tishsstenaualumaies - usagdlalunisaiiassdnanu dmiuanuiingeenuuy CASBEE, VERDE, Estidama,
GBI, DGNB uavAgenda 21 feudaeiy LLavauuauﬂwmmmiaaﬂLmuamqamaiiﬂ Weflizaninsadism
nsUszdivennsdaule

AMSHAUISTUUNISUSELEY Vmmm%msﬂiumwmmsmﬂm zdinsimuiszuunsUseiiiu
AEAROALIAN Imamu‘[mmvLﬂumswwuﬂumummm flonmawilifisduiiteliianuaseunquivanmiym
wshuusarfudlFinusins Uiy waziiteliviuaioegnasniia Suiounainmsasuuasmeslan
anmaadey anmgileinia mm%miﬂsuLmummﬂmsz/maqmmiﬂium fanudangulunsliau wlelinasi
thy 9 Adl3FsUssavanm uasfmnudeiy

5. asywanisAanun33y

nsfnwiidendunasininfiuaudiiuresorasifedlutlagtuitlulseme uazsnsUssina
dosnluusaznnaeinnsussdiu fdnuaeiuguiifauuandeiu uasiinserdnuasnus §T uaskadns
rulszavsam dahlugnszuaunmsiesziteya wielilindedsiiamnsaneudmanilunside wazussg
maringuszasdueanuide inethluiamnasiauniifienudBusgwiat vesussmalne wagiinisedune
Tunsaguteya Tunslfnunasinisussiuanuduresoinslutiagtu Swsesunsdsl

135



saisamUmMgnssy N1sD2NIUUIAzNISADAS]
AruzaMUnenssumMans @boIna:uninAal UKSHFBUKIAISAIL

Ui 4 aduid 3 : Augisu - SunAw 2565

5.1 wuapmiossuuazusundaanaslunsasianasinisssiiu

PNMsAn Auafmumumenals warmsiemgiluide 4.1 Afrfunisadanusinisuseidiy
wiasnausiiinsAnlagasden nudn Tudumsaineld yninasinsUssdiuivinisine asgnatiedu
Mnanmgvndnudanadon vienisuilaeminens wasndanu suwluiduningpamnssueiasiiingld
NNEINT UAENEN IR NNINANANTENURDAMINGBY mmsﬁmiﬂszLﬁuméﬁuﬁmﬁuu%ﬁaLLf’flsu{]zgmmahﬁ
iifemaiiaty wasdntadendsivilhfnnarinisussdiiu fio Maumuesmudssnaiinaniugs Tneaw
auUszmaAiifinsasunaeinsUsedindunasiusn 9 39ldun BREEAM vosansweandn uasLEED
yesanizewini ieiiudnenwlidulsema ludiuvesnsmisiedanndon waendnu waziioliin
mwdsBuneglulseme (uwuglil 2)

100%
73.33%
66.67%
53.33%
26.67% 26.67%
~ N @0 & > o
kS S 6\&3‘ & 3335 &
L Ry Lo o < 3
9 {(gt\ ;:"‘(\ & .;S‘ﬂ @Q\ {g@
& & o S 3 oF
oo 2 & e &
25 -}’b &5 @":‘\'
“Qr\ 4"39 S5
f@"’ & ¥

ununiin 2 JadenviliAnnisasrunaeinmsdszdiuanudsduresenans

[

ludruvesnistdeduldludseinea aranisalinluewiandnlunninueinisusziiiueniazgnszy
TUludenguane viedetiydg fiieafumeaoias omsndululiiifomiumsusaiiutusvoduusiazinast
Sodudygrainihlandeiuicsedudfail Lm'mmxLﬁmﬁ@wﬂwﬁ“awaumgﬂa NIDNITI39U
Tngadasly Fesdimsuuuiludermuaiitiudowes Ussianerns auavesennns msldinalulad winnssy
wazTanililuenens fidsualuisailidng enaazdealianhsfisdormun vidoorvazadronadenlmifianuisa
Tdnddleinetu

5.2 Usstamemsivedldlunimdrausudu

nnsieseiluide 4.1 Tudeweswavwalunisussiliudsiuandlunised 1 udamuin
snifulssinnenasansisae Wy enansiiieatunsmded Teun onasdmdne Tsmeuia TseSou
gudguam 1Judu uaverasiinerds dhu wifinusinisuseidu Ae Estidama fisinnsUseidiueinns
Ussuamenmsmemaundng fe sfadn desnduded nasinisssfiudug Amsasdndienmsussiamise
waziolmAnusegdla vionuAnadsassd msfandalomalituermsildulssanoinsiiuiu ilendnval
Sadnwal vieTansssuluiiuiidy q e

136



saisamUmMegnssy N1sD2NIUUIAzNISADAS]
ArzamInenssumans [WibaJna:uninAal umSneFsUKaIsAIL
Ui 4 a0uid 3 : AuIgU-SUNAL 2565

5.3 Jormun uagnalauUAveI1A 10NN TUSHITY

Pnmslieseiluiate 4.1 luBeswestermun wudeaguin yanasinsussdiuivhnsdne
IterimualusunuautBiormsiifinnuedendaiu Wy Snistmusideadueinsiigniesnudengmsne
sullou wiodouffvesiiuditu q Snstmuatszianermsfasdniudssdu wagnsimuavueiiui
19301013 LHudu Seragquantiluvisssifuiitradeussgdalunmadhiunmsyssdunnniu lddaadu
nsasremadentinniy wu vueiuilenmsiidesaniiodnaiuernsvuaidn wu LEED: Retall Suiifidn
ﬁqmmumiﬂiuﬁﬂé’ﬁa 22 m51n3 (USGBC, MPRA, 2020. ) uazlas4n13 LEEDing Tiny House 7iflAsen1g
FeumsUsziiulusysu Platinum ﬁﬁumwﬁuﬁ 198 ms’mﬂmﬁaﬂismm 17.82 ans1auns (USGBCflorida,
2017) wenandumsiianansadisulssduldlunayees inszlutiigiuomsidhsudssdudning
szanluuesring videutnuuelng waedalenaliornsiuiu anilnenssuiiuiu Wllenadhsauszdiv
adne

5.4 unum YeunaisinIsUsziiy ussilauAYITes

nnsiesgiteyaluiide 4.1, 4.3 uag 4.4 %W‘wammeﬁmsﬂszLﬁuﬁﬁwmsﬁwmmnmsﬁ
salsienuddyiuunum wihil uaznsiidruimvesiiiflalddnuds liteadu Wees fuszneuns
anUinfiuoenuuy dmnsfiusen flinuees mnyarawaitunumddaensdiiunuvesniadu

@

91917 uiBnuUmMATiaud ey Ae auluguvu Ssagldunansevuainormstudieatu asliauddty
fuaulugury vieussrnslutinallndifedunniy

5.5 mashaunasilunmsyssduaudiduvedeins

mMsdhdanasinsusziiuanudidureseimsussdiuiiinsfin iy mlddelunsdhiasadu
videaltaslunsdiinisiusesainyanaiiany vieflszuunsuszifiueeularl (Jusu wuinddywluFes
yosriltareiduseannlunsiismnsusziiu ansiduanndn mameidou Asssudeusng o Agideny
Wusu usflunninusinisyszifiuaziinisdngedaluFosanuduaidonisldiunsiuses nioaudue
msnsnae witymdesaldiefidiuesnanniliifieussnounsindula sunaneluSedlianse lfiddmsu
FUsEneums anUin wagimns Jadullgmnisihdsiddyiinslasumsuiuussediassdon

5.6 M35UT09

MsiusesoImsveaneinsUTEEusAnY Ussifuiiviinisfin Wy nadwsvesnnsusziiiu
UszAnsnm, nshaeain, 91978 wie Tufusesdmiuenans Wudu dawluaasUssidudoudnismaun
MTeNUUY MInead wagmsthusinw fiuandumsed 2 Wududesiagyilianudfyiunsiuses
viieUszidiuluniavasnisldnude wmsznslieuenans Wuduiifianudfgann o1a1seivseansam
vi3elahiu Fuegiugliidundn aslianuddyesannlunisussiuduneumsldo

5.7 wansenulngsvesernIsiinasoyuyy wiedaulassey lumsufvidesudunsnindisou
Uselilu

Mnnsinwaindidta uazldlinsiinszilaglditTanmeinsuszidiuanudedu wud
inasinsUssiiuiivihns@nudnlng Salilddlimansenudeguru wardinulagsouinfinasadu
daen Junildludiamdnvesenudsdu enmsaglifimudiBumnlaifidusufummu msdidunafiuii i
fitestudsnalsinntu et lhAnanudshilaesuetiuiiass

5.8 10 Joide w30 gUFssA 109190 lunassinisUssduniudsduvesains

NnmFnseiteyaveunasimsUstilivluilagtu ideded deide wse guassa dedrAndiunnsisiu
illdnmstienesiluite 4.4 lsagudsd

137



saisamUmMgnssy N1sD2NIUUIAzNISADAS]
AuzamInenssumans [Ibana:uninAal UKSMEEBUKASMU
Ui 4 atuid 3 : Augisu - SudIAU 2565

1) LﬂmeﬁmiﬂsvLﬁumsfﬁ’]ﬁ’mms‘muﬁuﬁﬁﬁ%ﬁmﬂmﬁﬁm Wity favsdiuszansnmiiian
Luamwmﬂmia'ﬁwmz:uﬁmuuai']ammnmamamwwiuwuﬁ wean il Toyaf1e 9 NEIUNIEAN
anmglimans iisugia anindeny LLavaﬂwmvmaqmuﬁﬁuUsvmeiuwaaauuue] Wudu Fedndunin
FuudesiszimamsiinasimsUssiumudduremaniusmuies

2) e visosuvuiigilunsduennsden

3) GITU'J@V]E’N‘U’]@ 1‘1491'114%8%?[%]11 waglumuveTRus Ty L‘wswwwaaauﬂuﬂmwaammawu

6. umasudnazvolaualiu:

wnain1sUszfiuenmsilavhnisinen Wunaeiiilssunseeudusasihluldnusuegiunswany
Auu3un lugiwesnisienanaeinisyseiueeseinns ‘vmLm:usmﬁ]vlwmmmﬂwlmiawaqaunmaam
mﬂwmmﬂ’ﬁﬂiwsa‘[,umﬂamammiummﬂmﬁuu Lmes'«Jv‘wﬂ‘wmmmmaaaumumﬂﬁuu wasuIAnAUdEY
msthundunnfendn fesnsadne ansUsediu §Esn dermun dnvasnsidau uasnanisussdiy

wuanensaIwInsUszlivluaunan

Juwunluiidfivannaiedssmailandsmidaddymiudannden nsuslaanineins way
nsndsulunneias wagldimnsaiaeiesdiedmivnsia msvsufinluduiftuinesrannuie
Turuaseiflsvimsfinundianmdam wannuin mseenuuusdin wesnni o vlvmsuicssgiu
fg 4 siadieR daidy Fosta uazdesiulutssifuine faunsatlugnsusulse udly uasimun ey
MsuiUszanSameedennns uazthlugrudsduiuvindsiivenmslulsemelnels

Jarauauuy

Tuthagtudsiinausilunsussiiuermsdnnainas mstimsdnviiuduianasinisussdudy 9
Werduuszlovddedaula wazarunsathlulflunisuszneunisdadule lunisidenlfinusinisuseidiy
Wlemnudaiuretenms dmiuiusznounts amuiin uagimns suludsitidnldduds

7. amkinssyds=n1A

YovouUNsEAN fuUimsuaziimihfivesantiideuaziiann sminerdemeluladsvusaans fusen
fl¥nsatuayy uazeyaszsilunsdniunuddoduedied siuds voveunseamifuins wagiming
AuImNIsumanswazan1lnenssumans uninerdewmalulagsvuenansiuueen Ing1wngnuaing
Tugrugmhenududainfiatuayu Wauinwiuugh uazreslinutiemde wasfididyBuwovounszan
mfm‘wEJwammiuiamwmﬂamva‘uaaﬂwauuauumamuunm% Usgdntautszann 2563 1uegnegs
1 o Tonail

8. 1I9Na1s91333

nuns e1ates wasleuy Lmgiasal. (2557). Yymuarguassalunisiauiainsdiey nsdifnwianasdeily
Usewialvy. ImInssuars un: 2193v13mINTIules) ANLIAINTIUAIANT UNITINIALNTATAITNS,
(90), 33-46.

Fnsnqual widosaTeysm uazded Bunsyle. (2556). tnawivsuduenIsigedu: aammdou AN
uazAAWERYTIlIeAwIndY NSNeINT UarNAIIL. Aizannenssumans unTinends
NEATANENS.NFANNIIUAT: danTupTdledline.

Wugan wallnlsadl. (2557). n1seanuuvuazneasNeInIsiTed MINaYNI9TgIN LEED. drinauuleuiy
LATUHLNINENToTTUNAUALALING D,

138



saisamUmMegnssy N1sD2NIUUIAzNISADAS]
ArzamInenssumans [WibaJna:uninAal umSneFsUKaIsAIL
Ui 4 atuid 3 : Augigu-SudAL 2565

aantuormnaidenlne. (2555). giledmiuinasinisuszifiuanuddunamdsnunsdanndeslne.
NTANNUIUAT: an1ueAslenine.

dinnuanIRaINSATEENALaEEIANUIIYIA. (2565). wNULIUNNETAENEAENTYIRLHURAILLATYEAY
uazdsnuuiend atudl 13 nea. 2566-2570. diinuneniguuss.onmsdiden Audnouifiondanu
wavAunndey. (2553). 9756755@%‘7”@, (8), 4-9.

Abu Dhabi Urban Planning Council. (2016). The Pearl Rating System for Estidama Emirate of Abu Dhabi.
Pearl Building Rating System: Design & Construction, Version 1.0.

Ahankoob, A., Morshedi, S., & Rad, K.G. (2013). A Comprehensive Comparison between LEED and BCA
Green Mark as Green Building Assessment Tools. The International Journal of Engineering and
Science (JES), 2 (7), 31-38.

BEAM Society Limited. (2019). BEAM Plus New Buildings, Version 2.0.

BRE Global Ltd. (2016). BREEAM International New Construction. Technical Manual. Document reference:
SD233, (2).

Building and Construction Authority. (2012). The BCA Green Mark Certification Standard for New Buildings,
Version 4.1.

Cole, RJ., & Larsson, N. (2002). GBTool User Manual, Green Building Challenge.

DGNB System. (2020). New buildings criteria set. Evaluation and structure of the DGNB System.

France GBC. (2015). The positioning of HQE certification relative to BREEAM and LEED. Intermational en
vironmental certifications: Feedback and outlook.

Giovannoni, E., & Fabietti, G. (2014). What Is Sustainability? A Review of the Concept and Its Applications.
Integrated Reporting. Springer International Publishing Switzerland.

Green Building Council Indonesia. (2014). GREENSHIP New Building, Version 1.1.

Institute for Building Environment and Energy Conservation, (IBEC) and Japan Sustainable Building Con
sortium (JSBC). (2014). CASBEE for Buildings (New Construction).

Lopez, C.D., Carpio, M., Morales, M.M., & Zamorano,M. (2019). A Comparative Analysis of Sustainable
Building Assessment Methods. Sustainable Cities and Society, 49. https://doi.org/10.1016/].
scs.2019.101611

Marhani, M.A., & Muksain, M.A.S. (2018). GBI assessment checklist: Level of awareness of the contractors
in the Malaysian construction industry, IOP Conference Series: Earth and Environmental Science.

M, Brandi. (2010). Green Buildings Certifications. Schneider Electric.

Papadopoulos, AM., & Giama, E. (2007). Rating systems for counting buildings’ environmental performance.
2nd PALENC Conference and 28th AIVC Conference on Building Low Energy Cooling and Advanced
Ventilation Technologies in the 21st Century, island, Greece.

Say, C., & Wood, A. (2008). Sustainable Rating Systems Around the World. CTBUH Journal. Council on Tall
Buildings and Urban Habitat, Issue 2.

Zhang, Y. (2015). Research on Green Building Assessment System in China Inspired by LEED V4 and Oth-

er Foreign Assessment System. The Degree of Master of Science in Architectural Studies. University of

Florida.

139



saisamUmMgnssy N1sD2NIUUIAzNISADAS]
AruzamUnenssumans fidoJna:uninAad UMSudumasmu

Ui 4 abuid 3 : Augigu - SUdIAY 2565

ooulau

Bernardi, E., Carlucdi, S., Cornaro, C., & Bohne, R.A. (2017). An Analysis of the Most Adopted Rating Systems
for Assessing the Environmental Impact of Buildings. Sustainability. [Online]. Retrieved April 30,
2021, from www.mdpi.com/journal/sustainability

Building Research Establishment (BRE). (2018). Breeam History and Future. [Online]. Retrieved January 16,
2021, from www.breeam.com

CIB General Secretariat. (1999). Agenda 21 on sustainable construction. [Online]. Retrieved January 16,
2021, from www.cibworld.nl

Green Building Council of Australia. (2020). Introducing Green Star. [Online]. Retrieved from www.gbca.
org.au.

Green Building Council Espana (GBCe). (2017). VERDE Certification. [Online]. Retrieved January 18, 2021,
from www.gbce.es

United Nations Settlements Programme (UN-Habitat). (2017). Building Sustainability Assessment and
Benchmarking — An Introduction. [Online]. Retrieved January 18, 2021, from www.unhabitat.org

U.S. Green Building Council. (2019). LEED v4 for Building Design and Construction. [Online]. Retrieved
December 20, 2020, from www.usgbc.org/leed.

140



