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A Study on Green Building Certification

Criteria for Healthcare Facilities

- Focused on System and Contents for Healthcare in
BREEAM, LEED, CASBEE
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Abstract

Purpose: As the concerns for the environment are gradually prioritized, increasing interests of environ-
ment-friendly buildings are drawn. The Green Standard for Energy & Environmental Design (G-SEED) has been
strengthened. However, there are no specific assessment criteria that reflect the special situation of healthcare
facility. UK, US and Japan have green building certifications specially designed to evaluate sustainable health-
care facilities. This study has been started in order to provide basic information for developing assessment cri-
teria for healthcare facilities in Korean Green Standard for Energy and Environmental Design. Methods: In this
study, we investigated three foreign green building certifications and compared their assessment system and
criteria for healthcare buildings. Results: Each of the three foreign certification standards showed the difference
in the system, but all contained the contents specific to healthcare facilities. Evaluation items were affected by
regional cultural environment and also medical environment. Patient safety and integrative planning were the
most important assessment contents. Implications: Based on this analysis, Korean Green Standard for Energy
& Environmental Design for healthcare facilities will be developed.

Keyword  Sustainable Healthcare, Green Healthcare, G-SEED, LEED, BREEAM, CASBEE

FH o FeHoEAlY SMASQITH, 0= FFAURQT, = HstdHRels, Y2 sEuzels

1. Introduction 2 sMARE QSN Z(G-SEED)VE 0|0] HA[sta QCt %2
Lo Ole sMAR QS oRXo R FS|of Ste CHeats i

1.1 Background and Objective 513 915 we HH20) tEiN QMEISE XUt 5 HE
20154 12 m2| |l 7|Z=HalEef AR S2|(COP21)0 Z 23518t D YUKX|OH JHAE|0{oF S B 2L O}X| OiCt E| 9
M M A= 'T2| Y™ (Paris Agreement)2 2020 0| M E&|= BA|HS QHAM Ol IR A|MO| H|SH HATE 7O| 2HH0|| SSt=
MEE 7|24 = 19973 MEISH WEFME CHA|SHA = O X|E AFRS|= Ol K| ChAH| AlMO|D 7|[SEMo2E MA
Ch MIA 7912 247t HiE=Q! Cietli=2 7|2 Halof| g St DE4soF & ZAS0| Of EX|Dt ‘1 HEo| A|A'O| FH|
St ™ MAECSN 3o SEStD e, 2030142 HiEH 02| CHO|M CH2 A|MED EUst A2 Ty T QCh =
K| ChH| 2H7tAE 37% A55te SHE 2D LHSII THEQI O K| LS QAsH Q| ZAIME A Al HBANS 1
olg{et 247tA A= Z8HE S| RIiME HEE2 She ZHe TWaRO|M, XIBHA o|2 Al HEle AFS|E O

k=l

27t HiE 20| 0 T2, ofo] thet =8| Yo I 2Xjo|z 2
(o)

2 RS2 BAIEE fltt B
* Member, Master Student, Department of Architecture, Hongik o| X|l7 o= HolstmT AHS oo =
University Graduate School Tof Hetg 21F Frrad=at Alr"E 23 FOI0)
(Primary author: archiyoon123@naver.com)
** Executive Member, Associate Professor, Ph.D, Department of Architecture, 1) sMAZE 2THEo HE YA Green Standard for Energy
Hongik University (Corresponding author: dlimarch@gmail.com) and Environmental Design®Z, G-SEEDz2} £ECt

=223 3% 2016 98 17



AR o THBASHEZO| 2ot B2 =250 TH
S| QAR 07, B3, Lo MedHmE ATHEE A0
4ot =22 20 Q=AETS Y22 ot Y/t jit
Yrtd=S FHNC R Hn 240 Algls BIRICE = g7te
0=, B3, g MFU=E ATHE 2=AdS flot
hn |

7YY L8S Hln 24510, I sMARE ASHE
P4 Qe NHEetE ol=Al2 7t AILEE JWRs=
7

SRt shc,

[
_?!_
U
(i
=
oRl

1.2 Methods of Research
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2. The Study of Sustainable Healthcare Building

2.1 Concept and Precedent Study of Sustainable
Healthcare Building
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2) BREEAM: Building Research Establishment Environmental Assessment
Method

3) LEED: Leadership in Energy and environmental Design

4) CASBEE: Comprehensive Assessment System for Built Environment
Efficiency
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2.2 Domestic and Foreign Situation of Green
Building Certification for Healthcare
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[Table 1] List of G-SEED certified hospitals

Name of Building Classification [Stage| Level |Year

Chungbuk National Univ.

X . . Other General
HospltaI'SpeaaI Respiratory buildings Pre (Green 4) 2012
Disease Center
. . . Multi-use
Seoul National Univ. Hospital (Other buildings| Pre General 2012
HRD (Green 4)
+Hotel)
Cheongju Medical Center Other General
Psychiatric Ward buildings Pre (Green 4) 2012
Gangnam-gu Senior Other Excellent
Specialized Hospital buildings Pre (Green 1) 2012
. . Other General
Hallym Univ. Medical Center buildings Pre (Green 4) 2012
Gyeongsang Univ. Rheumatism Other Pre General 2012
& Steoathritis Medical Center buildings (Green 4)
Yangpyeong Rehabilitation Other Excellent
Hospital buildings Pre (Green 1) 2012
. . . Other Very Good
Cheil Orthopedic Hosptial buildings Pre (Green 2) 2013
Samsung Hospital Proton Other Pre Very Good 2013
Therapy Center Extension buildings (Green 2)
Changwon Gyeongsang Univ. Other Excellent
Hospital buildings Pre (Green 1) 2013
Kyt_Jngbuk Univ. Hospital ch_er Pre General 2014
Clinical Training Center buildings (Green 4)
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Name of Building Classification |Stagel  Level | Year E&o oo Hetdid=zg ATMEEs oy HE 8=0|
Cheil General Hospital New Other pre | VETY Good 2014 2 7HHA™ QI "IV |&S XNSStCL =9 BREEAM O]=9|
- Bldg. Lrendon__ b%'i'”gs reen 2 LEED, = 29| DNGB, $79| Green Star, 20| CASBEE, Al7}
angnam-gu Haengbol er xcellen N N
Convalescence Hospital buildings Post (Green 1) 2014 Z 29| Green Mark S A= £ %F%’ Ql_ﬁ)\l” A=l Al O|ZA|
Qurgar U ot | e[| oot o 490 S wmg 2o 4 es OIS WA
U ois sy AHel BoRolL Wi toPt Ut 1 3
' . BREEAM, LEED, CASBEES| O|ZA|AM TIIG| st LIES CHS
‘O B H=E 7IER EX0I % UE oK & &HEL YoM MEXHCSZ ZM3HRACE
B M2 X R, Sweingl, RARa), gejed, dyetacl [Table 3] Building type classification
7N OOl CohM BAATE OHRIXIEL 2 SFekE0|L 7 G-SEED BREEAgM = LEED CASBEE DGNB |G St
+ + " — F reen Star
FAE T A dUiEtd =8 Sof Bt R0| =50 (Korea) (UK) (us) (Japan) | (Germany) | (Australia)
OIX| QtCh |§I_pc:>1;_||. SH D2{sforst X|SstAN St2o| et Healthcare | Healthcare | Hospitals | Healthcare | Healthcare
N . Offices New Offices|
0| ZR3IH(Lim & Yoon, 2015: 43) 2|2 A|HS| S5t &t Existing | Offices Offices | Existing Office
x742 Laorf HEo| o1F7|F0| Tasit off Be Ofices Offics
= i ~ ° N = o o Schools | Education | Schools | Schools | Education | Education
G-SEEDOJM Sj2AIE RIS Al B8 5= 1 el d5= Retail Retail Retail Retailers Retel]
HItst2o|Ct Centre
erten ' Warehouses
o , Industrial |/Distribution| Factories | Industrial | Industrial
[Table 2] G-SEED assessment criteria for ‘other buildings AEUEEIE Eter:t):rtéon S BRI T
Category| Sub-category Issue Credit Residential
- - - Hospitality | Institutions | Hospitality |  Hotels Hotels
Ecological value |Ecological value of sites 2
= (short term)
Land & |Influence to Feasibility of the measure to prevent ) Publi
Transport |adjacent sites interference of Daylight Right Usilis . .
ation Reducing traffic  |Access to public transportation 2 _ Housing | o Residential
loads Bicycle storage and bicycle roads 2 Hsm?” IRes!der_maI A Multi Unit
. Energy performance 12 OUSIng nstitutions partments Ren il
Energy consenving i crallation of metering 2 Existing |(long term) Erllies altisni
Energy & |Using sustainable Public
Pollution |energy source Use of new/renewable energy 3 Housing
Preventing global |[Reducing CO2 emission 3 Non
warming Limiting ozone destroying materials 3 Mixed-Use | Residential
Minimizing wastes Minimizing wastes of products for 1 TrEuiiens
toilet Assembly Public
Use of eco-friendly certified products | 3 e Halls Assembly Buildi
Using sustainable [Recycling 2 EISHIC dIleline)
Materials |resources Displaying carbon emission of 5 CQU’tS CData
& materials i Other Prisons eters | pestaurants
Resources Saving resource and materials by 7 Other New
(Applicable to reusing structure of existing building Construction
rerFr)w%deIIing only) Saving resource and materials by
reusing nonbearing walls of existing 2
buildings . o1 e
Establishing water [Feasibility of measure to reduce rain | 5 3. Assessment SyStem of FOI‘elgn Green BUlldmg
circulation water loads . . e
Water Feasibility of measure to reduce water| , Certifications for Healthcare FaC|I|ty
. |consumption
Water Conserving 5 -
Rain water harvesting 3 3.1 BREEAM
Grey water facilities 3 .
Management of [Site management plan in N =
Managem sites consideration of environment ! 1990 E=2| BRE>0]| 2|8f TH=0{%l BREEAME AMAH &2
ent Emfg;iaegément of EL?I\::ilisrim%nrr?afnr:gagrl;?clas;/nggai?;“snes for 2 2 IR MR A|RHE| XISIAASE 47|30\ BREEAME
building TAB & commissioning 2 g0t ofL|2t "of3, QAEZ|OL AH QI HEH2iE, A H,
Provision of green|,_..
spaces Ratio of natural grounds w290 & 777H Lzt A ='1*I1I"*9§ AFEE|D QlCt
ggot')‘fj%'gﬁlgf””d")” , . HESs oz Hr7|Z0| £EE|= G-SEED9} =H2| BREEAM
Ecology envglope and Ratio of ecological areas 6 o Aglo| Holof wat “17|'7| ol IA Y K= BE=iC)
outdoor spaces
Provision of Providing biotopes 4 H2 Yol O2HZHMS B7oks BREEAM Communitiest
nablation spaces Using low VOC (Volatile Organic USU=S 75k BREEAM New Construction, ALE F¢!
o 3 —
Air environment ﬁzgfiuc:gti?;ggtr:ng products 3 =S B7ISh= BREEAM In-use, 12| A= o] [SH| 2 7f
Ig;\‘i‘frgr_ Restraining the harmful substances 1 Mofl CH3ll E7I5t= BREEAM Refurbishment and Fit-out0|
from building materials o=
nment Acoustic Traffic (road, railways) noise 2 Ct. 1 & BREEAM New ConstructionOi| A E7tEl= ASES
Indoor living Resting spaces 3

environment

5) BRE: Building Research Establishment
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[Table 4] Building types for assessment in BREEAM

Sector Building type
Offices
Commercial Industrial
Retail
Education
Healthcare

- Teaching/specialist hospital
- General acute hospitals
- Community and mental health hospital
- GP surgeries
- Health centers and clinics
Prisons
Law Courts

Public
(non-housing)

Multi-residential

accommodation Residential institutions (long term stay)

Residential institutions (short term stay)
Non residential institutions

Other Assembly and leisure

Other

Bespokeb)

BREEAM New Construction®| WI}at=252
g, HX|, RE, =K@, AHXY, 27|, CHX] &
N REo2 LHEICE AZat ot 'of| x| £
2 71 =2 7IEX7L HEEL il RE0M=
10%77HX| 8BS &= o0, X|& M52 100%S 7|—7F—9§ At
EICt M4~E At Anof M2 Pass, Good, Very Good,
Excellent, Outstanding®| 57tX| S22 2 F&2L|0f EIt=IC
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[Table 5] Category weightings [Table 6] Rating benchmarks

Category Weighting ~ BREEAM Rating | % score
Management 12% -
Health and Wellbeing | 15% Qutstanding 28>
Enerqy 15% Excellent >70
e % Very good 2
(o)
Materials 13.5% Good 245
Waste 85% Pass 230
Land Uéella?d Ecology %82;0 Unclassified <30
ollution b
Total 100%
Innovation (additional)| 10%
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3.2 LEED

LEED= USGBC(United States Green Building Council)0f| 9|
S JHHE D|=2l MStFU=E ASHER ® MAXRE &
oA AFBED e IUHOME B2 Z2HETL 0158 &
AL} LEED= BREEAMJ-f FASHA| A=l HelLt Ao w2t
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[Table 7] Distribution of credits by facility types

New | Core hWare
ouses g
Constry and [Schools| Retail CeDr?,[t:rS/Di§trib Ho“stplta H:;I:h
ction | Shell ution Yy
Centers

P 1 1 1 1 1 1 1 1
LT | 16 20 15 16 16 16 16 9
SS | 10 11 12 10 10 10 10 9
WE | 11 11 12 12 11 11 11 11
EA | 33 33 31 33 33 33 33 35
MR | 13 14 13 13 13 13 13 19
IE 16 10 16 15 16 16 16 16
IN 6 6 6 6 6 6 6 6
RP 4 4 4 4 4 4 4 4
Total| 110 | 110 | 110 | 110 | 110 | 110 | 110 | 110
Note: IP — Integrated process credit
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[Table 8] Building types for assessment in CASBEE

[Table 9] CASBEE ranks

Ranks Assessment BEE value Expression
S Escellent BEE=3.0 and Q=50 2. 0.8.8.8.9
3.0>BEE=15
A | Very Good BEE=30 and Q<50 | XX**
B+ Good 15>BEE=1.0 * k%
B- Fairy Poor 1.0>BEE=0.5 * X
C Poor BEE<0.5 *
pEE— 2 25 (5Q—1)

L 25x(5—SLR)

SQ= Score for Q category
SLR= Score for LR category

[Figure 2] BEE calculation method
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Schools 7 —
) ) Retailers Assessment Categories ileightnoRcesfileioits
Non-residential Non-factory| Factory
Restaurants Q1 Indoor Environment 0.40 0.30
Halls Q2 Quality of Service 0.30 0.30
Factories Q3 Outdoor Environment (On-site) 0.30 040
Hospitals Sum of weighting coefficients for Q 1 1
- Hospitals LR1 Energy 040
- Homes for elderly LR2 Resources & Materials 0.30
Residential - welfare homes for the handicapped LR3 Off-site Environment 0.30
- etc. Sum of weighting coefficients for LR 1
Hotels
Apartments 220Me 3%, 25053, 2|10 OfntEo| s
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4. Assessment Criteria of Foreign Green Building
Certifications for Healthcare Facility

4.1 Analysis of BREEAM Assessment Criteria for HC
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[Table 11] BREEAM Items contain specificity of HC

Category Issue Assessment Criteria OCFredl_l|tC
Health and |, . Daylighting 112
Wellbeing Visual comfort View out 1|2

Publlc.tr-a!nsport Accessibility Index 315

accessibility

Proximity to amenities |Proximity to amenities | 1 | 1
Transport Cyclist facilities Cycle storage 111

Maximum car parking . .

capacity Car parking capacity 2|1
Materials __|[Life cycle impacts Life_cycle impacts 516

Note: OF — Offices, HC — Healthcare
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Transport Accessibility Level (PTAL2 AESHH, 829 KBt &
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O #20| IRIME M8 7|&0| ZRECH (Lim & Yoon, 2015: 48).
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4.2 Analysis of LEED Assessment Criteria for HC
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UKACE 2ARA|Z0H|2 HEE|= BItdFS2 [Table 12]9f 2Lt

[Table 12] LEED BD+C assessment criteria For HC only
Category

Assessment_Criteria Credit
Integrative Project Planing and Design R

Furniture and Medical Furnishings
Design for Flexibility

Sustainable |Place of Respite 1

Sites Direct Exterior Access 1

PBT Source Reduction-Mercury 1

. PBT Source Reduction-Lead, Cadmium, and

Material & 2
Copper

Resources >

1

BREEAM, LEED, CASBEEQ| H7jtftH

Note: R - Required
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[Table 13] Assessment criteria with more credits for HC

Credit
NC | HC
Indoor Water Use Reduction | 6 | 7

Category Assessment Criteria

Water Efficiency
Energy & Atmosphere | Optimize Energy Performance | 18 | 20
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HEIC} == < 4.3 Analysis of CASBEE Assessment Criteria for HC
CASBEEC| o|=2 A2 HIId=2 HUx=2l U 2En St
[Table 14] 1cAssessment criteria including special requirements A2, YR My, =Z S3F 20| 4ZE2D} AJO|E0]| CHSH 7}
or He g2so0| EREE QEEN & O K Uelol $0| e
Category Assessment Criteria Credit = O X|Q} AFY, HS HQ|o| A WS = QASO)
Surrounding Density and Diverse Uses 1 H5L MZHF 5| [REEOE LILCh 2 B2 A JHo| 7
Location & Aecess o Qua“t Trangit > Tol' -1DJ-|' [y l-R_I_T'__—E |'|_ I- jn A g 1' H—l I'
Transportation y HlIO2|2 CiA| AE= EIC}H
Bicycle Facilities 1
Minimum Indoor Air Quality Performance | R [Table 15] CASBEE categories for NC
Low Emitting Materials 3 Category | Subcategory
IEnn?/?r%;mental Construction Indoor Air Quality ) Q: Environmental Quality of Building
Quality Management Plan Sound Environment
Thermal Comfort 1 Q1 |Indoor Environment Ih (:tmal gtorlmlwlfort' -
Interior Lighting 1 Ighting umination
Air Quality
Service Ability
Q2| Quality of Service |Durability & Reliability

OZAIEE QI F7HHQ MEXHO| U= g=S2 [Table
o O_:I| o

1419t 2t 22X 2= 8l 8k CHYFY =00 CHE &
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Category Subcategory
Preservation & Creation of Biotope
Q3 Sr:]\}i?cc::r;ent Townscape & Landscape
(On-site) Local Characteristics & Outdoor

Amenity

LR: Environmental Load Reduction of Building

Control of Heat Load on the Outer
Surface of Buildings

LR1| Energy Natural Energy Utilization

Efficiency in Building Service System

Efficient Operation

Water Resources

Reducing Use of Non-renewable

Resources &
Resources

LR

N

Material
aterials Avoiding the Use of Materials with

Pollutant Content

Consideration of Global Warming

Consideration of Local Environment

LR3| Off-site Envi t
site Environmen Consideration of Surrounding

Environment

CASBEE QH0f|= o|ZA|MD P% o5t WIIEHRE0| M2 PR
= UX|T QL Q29| YL HIIFOAM = 2B2AH9

;
r—

of ¢

-S—%—S—ﬂﬂf YHSE 200 EIotEE ot Ut 5§
S22 YRS 0]2lel 7F SOoUM 2l2fietAt tf7|=o|Lt T
24 52 Q[0[eitt = 0L S HAZD 20| St &
BXUE ERE ot 22 Mttt ogAl22e s&85 7t
URSIE CHE 7IE22 B7Iots =52 [Table 16]0t ZCH

[Table 16] CASBEE assessment criteria with different detail
for common properties and patient residential
area

Category | Subcategory Assessment Criteria

Sound 1.1 Noise

Environment|1.2.2 Sound Insulation of Partition Walls
Thermal 2.1.1 Room Temperature Setting

Q1 Indoor |Comfort 2.3 Type of Air Conditioning System
Environment 3.1.1 Daylight Factor

Lighting & [3.2.1 Daylight Control

Illumination |3.3 Tlluminance Level

3.4 Lighting Controllability

Q2 Quality |Flexibility & |3.1.1 Allowance for Floor-to-floor Height
of Service |Adaptability |3.2 Floor Load Margin

583 AOME Tf7|SZtar MgdE COHE 7|1EeRE E
71t & Sh= =50 Urt 2Z(Noise)d=2| H2 CH7[S
2 =2 H+E 27| Qg 7|&0| TEHO[L YRS LD}
o} 7| SU0M = BiE4E +=F0| 40dB O[5t U 7+
=2 ol 58 UE 5 Us B Mol YRASZH|M = Y
447 $F0| 35dB O[5t I, = 230 O M2 [ff & 55
S 4 QICL HH[Q| BFZ(Sound Insulation of Partition Walls)
gR0M 85 Bot 7|E T MRS uSSUEL TR
dol g 7|F0| O o, Y2 ABME § &2 7|
TOE HWILEILE YRS SAE0| dEdsts T o APF R
S{O0|EE AZS X5t 28T &HdS ZHSEE S5t
ALk

QISH =2l 2=2AlE FItof 2ot

FZE(Daylight FactondS oM Y|SB HEC 3837t
o| 8t7| 7|Z0| O &Lt && £=F(luminance Level)SH=Z0f| A
= 7|52t YRSTED Tgdo| =E 7[F0| § 20,
Tzdofls Tet =Y = OtL|2t ZhY O gt 7|&2
EHSID UCE MY U £Y $HS J20| WRE st 29
719F 2ol FHULof w2t MESHA A= Z|ofof SHoh Y &
& X|0j(Lighting Controllability)2tZ0f|A US7H2 2HX}O|
HOiorct 2 Qo] Z7HoM= At cheloict Yl etdg A EY
= A A I 7HE 2 F+E 2e=rh S1(Allowance

J

for Floor-to-floor Heigh) &S 0Me= HAES| 507t =248
Ol 2 H4E gheCh B 2000m? 0[ste| o|RAHo|
%, YRSUE Mot SH0M= 517 37m oY I 53
gotH, YRS = 3.9m 0I“0I010F SHO| siEet

C}. HE 8= ofQ(Floor Load Margin)&H20j A= 2l2lazt 2|
o SHOIM HiE SkE2| O 77F O #{OF oitt= AS & == QU
O @@l BZIOIAE 2900N/m? 0|2 [ 5HS g % ¢
0

[Table 17] CASBEE assessment criteria for patient residential
area

Assessment Criteria
1.2.3 Sound Insulation Performance of
Floor Slabs (light-weight impact source)
1.2.4 Sound Insulation Performance of
Floor Slabs (heavy-weight impact
source)
Air Quality |4.2.2 Natural Ventilation Performance

Q2 Quality |Service 1.1.1 Provision of Space & Storage
of Service |Ability 1.2.1 Perceived Spaciousness

Category | Subcategory

Sound

Q1L Indoor Environment

Environment
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