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A Study on Environment-friendliness in
Tokyo Regional Hospitals

- Focused on the Sustainable Site and Transportation
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Abstract

Purpose: As the concerns for the environment are gradually prioritized, increasing interests of

environment-friendly buildings are drawn. Numerous researches about healthcare buildings have

been performed however, they were mainly focused on convenience or healing condition for

medical treatments. The hospitals consume energy and generate CO; as twice as the residential or

commercial buildings do. Various green building certification systems are globally arranged. But, it
isn't easy to find certification criteria for the green hospital besides the US and UK's ones which
are specially designed to evaluate environment-friendly medical buildings(Lim&Yoo, 2010). Methods:

In this study, we investigates current conditions of Tokyo Regional hospitals in environment-friendly

standpoint and also investigates the foreign certification criteria and systems for the green
healthcare building and finds the possibility to apply them to Korean one. Results: Through this

study, we found that the Tokyo regional

hospitals can be environmentally improved by

management plans and programs. Implications: Based on this analysis, Korean Green Building

Certification for healthcare facilities will be developed in near future.

Keywords  Green Building Design, Japanese Regional Hospital, G-SEED, LEED, BREEAM,

Sustainable Site and Transport

FH oo EEE A= LA, 2 SMASSQISH, LEED, BREEAM, X|&H7tseh EX| & 1

1. Introduction

1.1 Background and Objective
AREE I TH ol HX] AH[ZCS 20% O|&E AHX|St
D AN 2HTIA HIEZE IUte| MA| 24ATtA HIEEQ|
25%5 HO{MCh HEE= 2020E7tK| HA=ES 2
5 SHE 37.0%= HE5IJ{ 0 XA EE CHbst
2 MAISHH &8st QUCE 20123 2E0o= =M
X0 MEEQUL, 20134 2 RH 5
I A= FE RO Qs CH
=t = 2EH'et 'F
=

'KlztA
S| QICt 2014

N =
N
N

i
0oz I
B2 oy

F

oz
or mn Y g
B o i
0o >

e on roe

H
)
>
I
58
fu}
b
o
9

N

EH
=
U

Ir

Jm
0x
or

7|E0] S=EAE Tt
7

=
M7t ' sMURE 2T

=2 ol oy o

=
=
E

=1
s
[aY
=

* Associate professor, Ph.D, Department of Architecture Hongik
University (Primary author: dlimarch@gmail.com)

ofm

015

[

i
rir
nE
ofn o
oM
it
Ot

o >

ol
10 H
4o
iy
An
]
ox Tn
oo
]
Kel;
rir
ojn

il
o
A
N
=
rx

1 A= FAMCE S
A

LS U2, O F 2|7 Al

<

kel
Ar mot Ho rir
M 4o = op
rlr Jm AT mjo ok

1z
=)
o
e
1

348

tCE 2008E0)= =

ol
N
St

iy

0
lo

Hu

>

nx

1o

rt

for

N
A
oM B
>t
o
r
m
mm @ o
=
Rl
ao
=
r
g

]
A
Mo
mjo
2
0%
|0
Hu
fot
=
m
$Q
Ral
2
> oy

Pal
H
=
lo
HU
>
X
ofy
>
rig
ox
ro
o[
mjo
I
i
Ir
[0 m
_
N

=
K%

mo rlo

ro
oA
o
[
=
o
ro
of¥
mon
lob o
—— n
o 3% T

Jot
rlo
Jr HO
it
r\l
A
MO
Hu
oo
H
Hu
ro
o[
njo
o
0
]

o 3
=

> 0x
0x

|> 0|>|
Hy
o
I
=
Hy

w OH
>
N
rec
rg n

il
n
>

=& (213 3% 20154 98

N
©
ne
Sl
m
Rl
o0
H-|

rlo mjo N

o nE 0> 2 oN Mt 2

OF

40 HE oop oY X

> ©

o

oEAE2
LO{ ATt XY
7.0%E 2837| ?lEiM=
2H0|H, ojo] M=M=

]
=2 =

7|

9

57



o|zAlMo| FSAIZ0| &

[Table 1] Certified Green Healthcare buildings in Korea

- Rating Building | Certification
B el kel PG System Use Authority
Gangnam-gu Korea
Excellent Productivity
Haengbok (Green 2014. F"gst—' cher Center
Convalescence 05.28 | Cetification| Buildings .
. -Levell) Quality
hospital A
ssurance
Samsung Korea
Hospital Good Environment
Proton Therapy | (Green (2)211365 ceti?i::?a_tion Bl?iltdhiir s al Industry
Center Extension| -Level2) ’ 9 Technology
Work Institute
Eigfselgl)itGalenNe:J Good 2014 Pre- Other
- (Green . e S Kriea2)
Bldg Extension -Level2) 01.08 | cetification | Buildings
Work
Kyungpook
U,\:?i\t/:’rrs];ly Ordinary 2014 Pre- Other
. (Green . L . Kriea
Hospital ~Leveld) 01.03 | cetification | Buildings
Clinical Training
Center
Changwon
Gyeor)gsang Excellent 2013, Pre- Other '
National (Green 10.15 | cetification | Buildings Kriea
University -Levell) ’ 9
Hospital
Cheil Orthopedic (g?;)edn 2013. Pre- Other Kriea
Hospital ~Level2) 05.03 | cetification | Buildings
Gyeongsang
National
University Ordinary
Rheumatism & | -Level4) ’
Steoathritis
Medical Center
Gangnam-gu
; Excellent
senior (Green 2012. Pre-. Other Crebizgm
Specialized -Levell) 07.24 | cetification | Buildings
Hospitals
Chungbuk
National | Ordinary | »,,5 | po. Other .
University (Green L S Crebizgm
) 02.22 | cetification | Buildings
Hospital resp. | -Level4)
Center
Seoul National Ordina Multi-use Korean
University (Greer:y 2012. Pre- (Other | Institute of
Hospital HRD | 04.03 | cetification | Buildings, | Educational
Center -Leveld) retail)  [Environment
Yangpyeong Excellent .
Rehabilitation (Green ig.)l320 ceti?irceation BLE?I?i?\r s LH4
Hospital -Levell) ' 9
Hallym University Cerd:::l:y 2012. Pre- Other LH
Medical Center -Leveld) 10.31 | cetification | Buildings

(G-SEED, 2014.04.30)
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1.2 Methods of Research
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2. The study of Sustainable Healthcare
Building
2.
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The Goal of Planned Eco-Friendly Medical Facility

The Desirable Patient's

Healing Environment Quality Energy, Resource Saving

Ecocentrism, Ecologism

Environmentalism

H Low Impact \
Ecological
System

[Figure 1] The Goal of Environment-friendly Healthcare
Facilities
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(Lim, et al, 2015:66)

2.2 Comparison of Green building Certification
Systems in Korea and Japan
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2) CASBEE®)
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9) CASBEE= 'Comprehensive Assessment System for Built
Environment Efficiency’@| 2FX}O|LC}.
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[Table 2] Building Life Cycle and the 4 Basic Tools of CASBEE

Design g g .
Proclgss Pre-Design Design Post-Design
New Construction Renovation
Building ing  Prelini- Bxecuti 7 Opera- Con- Operat
Life Gydle Planning ey on Lg:on fions - _Operatlons
- ) m- sign 7.
Design Design pletion tion
CASBEE for e Design
. assessment of
Pre-Design 1 iiding
dwénger ) planning site
prnet selecion, etc
Asssessment of new
(FZ)rASBEE‘for construction(assessment
e-Design of desi ficati
(New lesign specification
Construvtion) and anticipated
performance)
Assessment Assessment
of existing of existing
buildings buildings
(Evaluate (Evaluate
C@EFISF for the actual the actual
g specification specification
(Bxisting
Building) and and
performenv performanv
e realized e realized
at the time at the time
assessment) assessment)
Assessment
of renovation
CASBEE for  Galuate
Builing R
(Renovation) .
specification
and
performance)
CASBEE, 2014.04.30)
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[Table 3] Comparison of G-SEED and CASBEE

[Table 4] Ratio of Facility by Type in Japan

Division G-SEED CASBEE Division Facility Ratio
Development Ministry of Land, Hospital 8,540 4.08
Organization I”fra?r;‘;it;gfta”d JagCiseC clinic | 100528 | 5655
Development Dental Clinics 68,701 38.65

Year 2002 2001 Total 177,769 100.00
7 Categories : .
(Use of land and 4 sector(Energy (Lim, et al, 2015:67)
Transportation, Energy | Efficiency, Resource
and Environmental Efficiency, Local . ..
c . Pollution, Materials and| Environment, Indoor 3.2 Concept and Role of Special Functioning
ategories R Wat Envi t Divid .
esources, Water Environment) Divide Hospitals
Resources, into two areas(Quality
Maintenance, and Load) evaluated Aol Hel = ABEE EXMT|ISHA0N X|So|lg X|HY
Ecological Environment, six items
Indogor Environment) Hez X|gE|0f 2YELt EY7IsE-HES REILEte] g5
Expiration 5 Years 3 Years SYHAL FAS 7|52 YOI Aon 2dEEo| AT
Date T o] WelolAt mg W HISK| Y AU HY
-Pre-Design o ots olE o|lzH XO| X7 535l HQe &
-Apartment -New Construction = TOCH LE A=Y M 4x2| U0 FASt= 2 =2
-Office -Bxisting Building M LS jAo s0lg o] EXyIsEeolan Wkt
Subiect t -School -Renovation - ~ ° = Lo
CeurtiJf?ccati(;)n -Retail (Offices, Schools, 20153 6 7|ZEL 2 84742 HRO| EFI|SHAULE X|F
Hotel Retallers, Restaurants, S0, EREOH EEE BEXY0E 2572 SHI|SY
-Multi-use Halls, Factories,
-Other Buildings Hospitals, Hotels, O ALt
Apartments)
Compulsory 2 2
Subject 3,000 m 2,000 m [Table 5] The Status of Korea's Tertiary Hospital and
Participation in training Japan's Special Functioning Hospitals
Additional | courses graduates, The ) T ] ]
Point introduction of Division ;  Korea Japan
innovative design Established | National, Public | 10( 22.7%) i 17( 20.5%)
(Lim, et al, 201567) . form i Private i 34(773%) | 66(795%)
Total
. . . Seoul-GyeonGi
3. Current Situation of Tokyo Regional . S
. €QION e
Hospltal 9 enter of Tow
Subcenter
3.1 Classification of Medical Facilities in Japan Total © 44(100.0%) | 83(100.0%)
Yee oz¥oz olry|del RS TEER 54 2 e o 1800s LA 45%) [ 23(27.7%)
= TSt Y20z M1x2l 501 2fsh "%%"OIEP g2 Foundation G.....t2005 i 38(864%) i S9(7L1%)
OJA} L X|T} OAM} BE Ll EX CHAIS QS O 2000s i A 21 1 L2%)
H AN 0
L KD 0|2 OIS S AAZA 203 O|AO| BIXIE QI9UA| Total — 44(100.0%) 83(100.0%)
Less than ; ;
717] QI3 AlSE HRIE g ettt O Qo Jjzielw begs | 2(°08%) | A0B54%)
5 ° Beds — frereesese B
AlAap AL, REATF Q|2 A|A0f Zet=ICE 2013 10€ More than 900 19( 43.2%) 37( 44.6%)
0 0,
ol SMLEHO|A FAFSH ZD0| W20 SKY| 177,76970 o] beds e,
Total | 44(100.0%) | 83(100.0%)

Of o|ZA|MO| Y& oM 2F S0|, 25 HR0| 8540
70, TIEA7F 100,5287§A0|CHThe Japanese Ministry of
Health, 2014.04.30). #|2 &2 LH{O|A= 50054 O|AF CHH
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(Dang, et al, 2013)
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3.3 Reasons for Selection of the Tokyo Regional
Public Hospitals and General Summary

[Table 7] Summary of the Selected Hospitals

The University Kitasato Musashino Red
=3 Q70| XS FeHAFE| Hel 108 5 £ o7 of Tokyo University |\ o210 B!
Hospital Hospital
2 ofs xZHoR MYE R2 A 2o|Ck P P
1 Chome-15-1 1-26-1
Kitazato,
. . . 7-3-1 Hongo, Mi ik Kyonancho,
[Table 6] The Regional Hospitals in Tokyo Location | Bunkyo, Tokyo <a a:?nai?a:raihi Musashino,
113-8654 Japan Kg com [Tokyo 180-0023
Hospital Founded | Beds Storey anagawa-ken Japan
— 252-0329, Japan
The University of Tokyo | 1558 | 1717 | B3 + 7F storey
Hospital
Kitasato University 2014 | 1,033 | BL + 14F storey Aerial
Hospital Photo
Showa University Hospital 1994 879 | B2 + 9F storey
Musashino RedCross | 1049 | 611 | 8F storey
- .p Surrounding| The University | Plant and golf Suburban
The University of Tokyo, Environment of Tokyo courses residential areas
The Institute of Medical 1906 135 | N/A
Science Storey B3 + 7F storey|Bl + 14F storey 8F storey
. B 2 2 2
TOkyO Medical Center 1997 780 AB]- + 1U:Stdey Site Area 42,985 m 199,807 m 8,088 m
B: 3F storeys
Disaster Medical Center 1995 455 | B1 + 9F storey TotZIreF;oor 65638 m’ 125,016 m’ 56,774.93 m’
General Tokyo Hospital N/A 560 | N/A A p
rea o
Tokyo Metropolitan 2010 | se1 | nya Bed 53.93 m? 121.02 m? 91.92 m?
Children's Medical Center
National Center for Child Bed No. 1.217 1,033 611
Health and Development 2002 490 | Bl + 12F storey Founded 1858 2014 1941
hospital
(Lim, et al., 2015:68) .
Exterior
Photo
SHZ TS SUTARE HOIY £ gl AIRH 8 iy
== =457 fISiM RW, At=E 7| 808 Rz - The oldest A most ~The Red
MEHSHCE 7|EFALE CHEHH QIS EhAF SHA[O] QEZH|Z 3} ) gg’rfﬁ:j[)us recently Cross Hospital
D oe MEIY| T2 W el 25 B7He PHTA enlargement | <OmPieel | em
MTHE 4 QIUD, HAYAR IEROt MA ARl LIAHO] and renovation | " CASBEE S | - Ward plan
o Alocho w10l Ad o o x| Moo =o since the 9 | class certified configuration of
o MREYANAFLY, dH|INERH XY Hd¥2 &2 Feature mid-19th hospital a typical
& AYCH EM, CHYE HIDT b5 HAS HFAUC = century to the | - A hospital | stiight 2
N resent with the most | middle corridor
L, Xe™d A, 72, ag|0 2T, 33)9 Xt i TFI)qe typfcal aggressive green format
" = = . technology |- similar to the
=2 = St A Ol MAHIAIS XM3UCE =A
08 Sl M2 Hlagd + = JdEPAS AU s8H tn?anngl\;l,?trhvllvigd - Four triangular| Korean public
syl (IEXQl Zmo| Cjsryelo|n] 185810) %)X A D eaurtyards | ard plan hospital
BE Olz2 71T 23 7|2t S BMES Sl Rl 7| ‘
52 SRAPIYT JIEMIE e K2 E3E A (Him, et al. 201568
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Hol2 10008 At0| WX|OF BARAl: MAKtHS 6114 4. Analysis of Environment-Friendliness of
0|1, 852 SHZHRAD 1450 (R HRAS 2 Bl the Tokyo Regional Public Hospitals
o & QICh AR, A Ao BN CHE BIHE we
Bl MASCH DAA|L MAIXIH S 104114 Z2E I 4.1 Assessment Items of Sustainable Sites and
QIZEH T} Of Q|5 HEHS HO|X|Tt F|EFALE CHEIH S Transportation for Healthcare Facilities
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[Table 8] Assessment Items of Land use and
Transportation

Category Detailed Assessment Criteria Remark
Ecological Ecological value of sites
value
Feasibility of the measure to
Influence to X .
. . prevent interference of Daylight
adjacent sites )
Right
Access to public transportation
Bicycle storage and bicycle roads
Reducing Distance from neighborhood ratin
traffic facilities and Property line 9
loads (Small houses) categories
Distance from city centre and
regional centre
Level of providing facilities and
Providing areas for Community Centre
residential Provision of pedestrian roads
environment | -,nnection with external pedestrian
road network

(G-SEED, 2008)

[Table 9] Land Use and Ecology, Transport

Category Detailed Assessment Criteria Remark
Land Use Reuse of Land for S;rgﬁtingted
and for some limited
Ecology Contaminated Land -
facilities
11) JEetel, RE7Hss 2 ZAlE A=S ot B7rdg 72 (o
SHHESS = ALY H260d M8 (5#262%) 2010.08)
Of M= LEED HC v2.2 2t BREEAM 2008 HCC| HII7|&E2 &4
St =W QB 7|E0| XA Felotn, ME27 AHFRE S A
gds goete A5 gotgss 74 ol
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Category Detailed Assessment Criteria Remark
Ecological Value of Site and |for some limited
Protection of Ecological Features facilities
. . for some limited
Mitigating Ecological Impact facilities
Enhancing Site Ecolo for some limited
9 9y facilities
Long Term Impact on Biodiversit for some limited
9 P y facilities
Provision of Public Transport for some .Ilmlted
facilities
Proximity to amenities Hospital only
Cyclist Facilities for some .Ilmlted
facilities
Transport Pedestrian and Cyclist Safety Hospital only
Travel Plan Hospital only
Maximum Car Parking Capacity Hospital only
Travel Information Point Hospital only
Deliveries and Maneuvring Hospital only
(BREEAM HC, 2008)
CESt LEEDQ} BREEAMO| 7|&=0| %2 ™A, L0
NE SMAZQSH MEA AYE7| G20 3740] Bt
g=2 2 7IE2S 2 YHO|ESIRAL). SHA| 2, BREEAMS| &
QL 011ERE Y5 257 YH JRAY J|FHES AR
LIEl A2 SES0 QIES , B EBOME

AN
ot QlSsta
9

o]
BREEAM HEALTHCARE 20082| M§ &S=2 AtESIRUCE

[Table 10] Sustainable Site

Detailed Assessment Criteria Remark

Construction Activity Pollution Prevention

- - Prerequisite
Environmental Site Assessment

Site Selection

Development Density and Community
Connectivity

Brownfield Redevelopment

Public Transportation Access

Bicycle Storage and Changing
Alternative Rooms

Transportation Low-Emitting and

Fuel-Efficient Vehicles

Parking Capacity

Protect or Restore Habitat Credit
Maximize Open Space

Site Development

Stormwater Quantity Control
Design Quality Control
Nonroof
Heat Island Effect
Roof

Light Pollution Reduction

Places of Respite

Connection to the

Natural World Direct Exterior Access for

Patients

(LEED HC, 2009)
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4.2 Assessment of Sustainable Site and
Transportation

1) Construction Activity Pollution Prevention
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4) Natural Resource Conservation
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5) Public Transportation Access, Bicycle Storage
and Changing Rooms
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[Table 11] Bus Station

Tokyo Kitasato Musashino
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6) Pedestrian Road Connection and Network
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7) Connection to the Natural Environment and
Communities Facilities
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[Table 12] Communities Facilities

Outside | Inside

The University of Tokyo Hospital

| i
| +

Court Atrium, Lounge

Used as a cafeteria for

It was outdated building, but
patients and visitors used to

it adequately plan for the
natural environment of the plan the atrium space
campus courtyards Excellent. between buildings.

Kitasato University Hospital

Roof Garden Lounge, Restaurant, Atrium

Rooftop gardens are relatively well
planned and there is no discomfort
even greater use in patients.

The wide lounge area with
natural light is good
compared to other hospitals.

Musashino RedCross Hospital

"

i P

Bus Station, Cafeteria Waiting Room(1F Lobby), Lounge

Pleasant environment by Waiting space to form a
utilizing the space between spacious atrium is good.
the building and the building | Living room space is narrow,

to plan a cafe. but the natural light is good

B2 Mo Havtol UFH
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8) Deliveries and Loading Space
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[Table 13] Deliveries and Maneuvering

Division Explanation
Plan
To go into the basement of the building through
the rear ramp entering the drug reservoir via a
transfer station and a food warehouse
The e b
University 1
of Tokyo
Hospital ] 4

Storage, waste storage, seal materials, and enters directly
via the underground ramp to drug control room.

Kitasato

Universit

Hospita

To go into the basement of the building through
the rear ramp entering central warehouse an
inspection chambers, Cargo space.

Musashino
RedCross
Hospital

g wUS 180

xo| ER T SH9SU0| ol Mo ZeE X2 58
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[Table 14] Sustainable Site and Transportation

Rating q . . E
Categories Detail Evaluation Standard  [TokyokitasatoMusashing”jg)
Construction Activity Pollution
Site Preventioz nal O n/a
Selection L
and value off Environmental Site Assessment | © O n/a
P h
revention Site Selection o| © o
Ecological Value of Existing land
and Existing land use, Land Use|n/a| n/a n/a G
Natural Areas
Resource Provide indigenous habitat
Conservation| restoration for improving the
o g, @) A A L
existing natural, minimizing
development area
Complex within certain level of
Develo?ment community facility space © © © G
o
Community | Reflecting the feedback so that
facility users do not hinder public © (@) @) B
safety facilities design
Pedestrian road compositions
state and Facilities within the
Pedestrian complex linkages between ©| © O G
Road assessment
Connection - -
& Network Whether connection with
external Pedestrian Road © © A G
network
public Walking distance to public
transportation| transportation o © © G
Pedestrian Bicycle Storage and Shower
-Bicycle Rooms o o © G
— Secure of Loading Space for
Deliveries ) !
- _|delivery vehicle and Prepared a
andS Ica)igmg Separate Storage Space for © © © B
P shipping Material
Natural | Connectivity of Natural(Resting o o o L
Environment|  Place, Patient Accessibility)
Information, EvaIuatedoz::cEiogrf(:llr;gezc()j the level
Cig}gzg'_ telecommunications equipment © © © G
installation

© Very Good, O Good, A Fair, X Poor, n/a Not Available

5. Conclusion
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