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Analysis of Sustainability of Hospital Based on
Average Achieved Rate in LEED-HC Credits
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Abstract

Purpose: The purpose of the research is to find difficulty levels of LEED credits in each LEED level
based on credits achievement in order to find important of LEED-HC credits to gain LEED-HC.
Methods: The individual credits of LEED-HC v.2009 scorecards from USGBC website are analyzed.
With achieved scores rate of LEED credits per each Level, all credits are reassembled in 4 different
ranges (A~D); easy (A), easy-moderate (B), moderate-hard (C) and hard (D) to achieve scores.
Results: 1) Achieved point rate in LEED-HC specific credits are low. These credits need to be

reviewed carefully. 2) In 88 projects, 37 projects are gained Silver level which is more than projects

in certification level. In order to encourage to gain LEED-HC level, Average Achieved rate to earn

Certificate level needs to be risen. 3) Credits in range D rarely affect to gain platinum level. EAc1

(24 points) are critical to gain Silver and Gold level. However, EAc1 points are not effective to

achieve Certificate level. Implications: This research will provide a fundamental back data to set up

Korean Green building rating system for Healthcare.
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1. Introduction

1.1 Backgrounds and Obijectives
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1.2 Method of Research
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[Table 1] LEED-HC Levels and points

Level Platinum Gold Silver Certificate
Point 80+ 60-79 50-59 40-49
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2. Analysis of Previous Researches —
focused on Korean Researches
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3. Analysis of total point of projects per
LEED Level
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[Figure 1] Number of Projects achieved LEED Level



Platinum Gold Silver Certificate

[Figure 2] Optimized number of projects achieved
LEED Level

4. Average Achieved Rate per LEED Level
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2) USGBC,
https://www.usgbc.org/resources/leed-2009-healthcare-vs-leed-
2009-new-construction-credit-comparison

[Table 2] Color Coding for Range

Achieved Score Rate

Range Cell color Rarce o Score Note
White Easy to earn
A Background 080~1.00 this points
B patterned 0.50~0.79 | Moderate-easy
C patterned with 0.30~049 | Moderate-hard
grey background
D . Grey background | 0.00~0.29 Hard to earn

this points

[Table 3] SS Credits- Total 18 points (PT)

Achieved Point
SS Credits PT percentage
P G S C
SSc1 Site selection 1 |1.00]0.84|0.80 | 090
Development density A
SSc2 and community 1 |1.00 [-0:64:{:0:60{:0:60:
connectivity ANANNY RNNNNN ANNNNN
Brownfield
SSc3 redevelopment 1 1025[0.24| 020 | 0.0
3 | 1 064} 05} 06
Alternative 3 1 064 049 064
SSc4.1 | transportation - public | 2 - - - -
transportation access 1 _ - - -
0 - 036 051 036
Alternative
SSc4.2 | transportation - 1 |1.00 096 | 0.90 | 0.80
bicycle storage and
changing rooms
Alternative
transportation -
55¢4.3 low-emitting and L
fuel-efficient vehicles
Alternative
SSc4.4 transportation - 1
parking capacity ‘
Site developmment - protect SN
SSc5.1 o restore hebitat 1 050 0.24 | 0.20 | 0.20
Site development -
55052 maximize open space L
Stormwater design -
55¢6.1 quantity control !
Stormwater design -
55¢6.2 quality control L
SSc7 1 Heat island effect - 1
nonroof
SSc7.2 | Heat island effect - roof 1
SSc8 | Light pallution reduction 1
Connection to the
SSc9.1* | natural world - places | 1
of respite
Connection to the
SS90 natural world - direct 1 012 00 looo

exterior access for
patients

P: Platinum, G: Gold, S: Silver, C: Certificate
* LEED-HCOll ==7tE MEE=
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4.1 Site Selection (SS)
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4.2 Water Efficiency (WE)

[Table 4101 2|53, WEQ| M &ts
BRSHE0 S¥ 57U W yEe
CIACE MY HH™EO| &2 WEc2. Water use reduction -
measurement and verificationd} WEc3. Water use reduction
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[Table 4] WE Credits-Total 9 Point (PT)

. Achieved Point percentage
WE Credits PT P G S C
Water efficient RN N """"
WECT landscaping - no 1 50
potable water use S
or no irrigation R . NN
Water use 2 | 088 | 0.80 |0 030
WEC* reduction - 2 075 072 027 023
measurement and| 1 025 0.16 0.16 0.05
verification 0 0 012 057 0.55
3 1092 [.064][030[030
3 075 040 008 023
WEC3 \:ﬁiﬂf: 2 025 024 024 009
1 000 024 032 014
0 000 012 035 0.55
Water use R . AR
WEc4.1* reduction - 1 (
building equipment
Water use
WEc4.2* reduction - 1
cooling towers
Water use
WEc4.3*| reduction - food | 1
waste systems
32 LEED-Healthcare MRt =0| BrEEES S Halo d=td

4.3 Energy Atmosphere (EA)

[Table 5]0A A HYFEO| &2 Z2 EAcl. Optimized
Energy Performance@! O H4X|d& %X =0|Ct O] & 24
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[Table 5] EA (Energy Atmosphere)- Total 39 points

EA Credits PT Achieved Point percentage
EACT Optimize energy 24 *
performance
8
8
7
On-site 6
EAC2 renewable Z
energy 3 _ i, ; -
2 - 0.04 - -
1 0.50 - 0.08 0.05
0 0.25 0.92 0.86 091
2 [ 075 [ 0601054 [030"
EAC3 Enhanced 2 0.5 044 030 0.05
commissioning | 1 0.5 032 051 050
0 - 024 019 045
Enhanced AR
EAc4 . 1 1 -0:68:] 0.81 | 0.82
refrigerant Mgmt R
2 1 0.80 [0:59:1.0:34."
EACS Measurement &| 2 1 0.76 | 043 | 0.32
verification 1 - 0.08 | 0.38 | 0.05
0 - 0.16 | 0.16 | 0.64
EAc6 | Green power 1 207510 0.28 | 046 | 0.23
Community S
EAc7*| contaminant 1 SN
prevention Sk
=

* EAC19| 2472 MZ2=tel Ex

HR™=0t [Figure 3]0A 24
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[Table 6] MR (Material & Resources)-Total 16 points

. Achieved Point percentage
MR Credits PT P G S C
. 3 | 000 | 0.05 | 0.08 | 0.09
Building reuse - =305 08 0.05
MRet.1 | TaTER SEING | 50 008 0 0
' roof 1 0 0 0 0
0 1 0.92 0 0
Building reuse -
MRc1.2 | Maintain interior | 11g9 | 0,00 | 003 | 005
nonstructural
elements
2 | 100 | 1.00 | 0.81 | 0.84
Construction 2 1 1 076 073
MREZ | asteMgmt | 1 0 0 016 023
0 0 0 0.08 0.05
4 [ 100 ] 086 [072]073
Sustainabl 4 1 0.68 051 0.55
MRc3 |sourced mate{ials 3 0 020016 009
and products 2 0 0.08 0.16 0.18
1 0 0 0.03 0.09
0 0 0.04 0.14 0.09
PBT source
MRc4.1* reduction - 1 1.00 | 0.88 | 0.89 | 0.86
mercury in lamps
PBT source 2 20751048 1068 0.36
.| reduction - lead, | 2 075 048 068 036
MRc4.2 cadmium and 1 0 0 0 0
copper 0 025 052 032 064
Furniture and 2 | 075 [ 058 [[039] 027
MRC5* medical 2 075 056 038 023
furnishings 1 0 0.04 003 0.09
0 025 040 046 068
. | Resource use - SN NS N
MRC6™ | Jesign for flexibility| !

4.4 Materials and Resource (MR)
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4.5 Indoor Environmental Quality (IEQ)

[Table 7]0i 2 LEED-HCO £7}=l [EQRRE)MEE =
oA PlatihumS2<S HQst ZE S20|M WS BRERE
O| LEFGCE O MEz=e

Construction of Health Care Facilities (2010 FGI Guidelines)

of 78 SEnds U2 A2z 50| 7tsottt

Guidelines for Design and

FGl= gAZA 2l 7|2l 7to[EEtelE MEdhs 80IH
AU 20| 22f 2£0|]= #ZO[Ch

[Table 7] IEQ (Indoor Environmental Quality) - Total 18 points

IEQ Credits PT Athﬂeved Point percentacge
|EQct |Outdoor air delivery) 4| 4 5y gea 060 | 040
monitoring .
2 ['063] 022 [ 010 | 0.00
IEQc2* Acoustic 2 05 016 005 005
environment 1 025 012 014 -
0 025 072 081 0.95
Construction 1AQ
IEQc3.1|Mgmt plan - during| 1 | 1.00 | 0.88 | 0.90 | 0.90
construction
Construction 1AQ
IEQc3.2|Mgmt plan - before| 1 | 1.00 | 0.88 | 0.20
occupancy
4 | 081 [10.69] 090
4 050 040 0.73 .
[EQc4* Low—emitting 3 025 028 016 014
materials 2 025 012 008 0.09
1 - 0.08 003 0.05
0 - 012 000 0.14
Indoor chemical and .
IEQc5 | pollutant source | 1 0.16 | 0.20 | 0.10
control NN
Controllability of LR AR
IEQc6.1 systems - lighting 1 | 1.00 )| 0.20
Controllability of
IEQc6.2| systems - thermal | 1 | 1.00 | 0.24 | 0.10 | 0.10
comfort
Thermal comfort -
I[EQc7 design and 11 1.00 | 1.00 | 0.90
verification NN
2 1025 | 02 | 010 | 0.00
Daylight and views - 2 025 020 0.05 -
BQeB.T daylight T
0 075 080 095 1.00
3 1025]019]000]0.10
Daylight and views - 3025 008 - -
IEQc8.2 views 2 - 0.08 005 0.05
1 000 016 000 0.18
0 075 068 095 0.77

=2126% 1% 2020 3¢ 33



HAHE 224 Al o 2HFE M0 o] MFEEF0| &2
STHEE LEA EIR=X] =2 XpMeh A7 QST
=0 A HiFO| 2 IEQc4 Low-emitting materials Al
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4.6 ID (Innovated Design) and RP (Regional Priority)

[Table 8]1} [Table 9101l [F2H, IDO| ME&=1 RPO| Al
AFEQ SHE2 HERE ASS20A = LIEHHCE ID

_I?I_O_|E— T Lood
2=0M 60t RP%‘%OHM 482 ™A 1108 & 10%¢2l 10
Ho|H, oAl A SH7IssItt ofAZICL

[Table 8] ID (Innovated Design) Credits — Total 6 points

. Achieved Point percentage
ID Credits PT P G S C
4 | 1.00 | 085 [0.78:]:0:68:
4 1 06 051 032
Dt Innovat.ion in 3 0 024 024 0.36
Design 2 0 0.12 011 0.14
1 0 0.04 011 0.09
0 0 0 0.03 0.09
IDc2 Accredited 1 | 1.00 | 1.00 | 1.00 | 1.00
Professional
IDc3+ |Mtegrative Planning| 1 50 | g5 | g1 [ 073
& Design IR

[Table 9] RP Credits — Total 4 points

Achieved Point percentage

P G S C

Max4 | 100 | 081 [ 067 [-0:60:
4 1.00 0.52 0.29 0.18

RP Credits PT

Differents

credits from 3 - 0.24 0.27 0.36
Region 2 - 0.2 0.27 0.18

1 - 0.04 0.13 0.22

0 - 0.02 0.04

[Table 10] Credits in Range A

Credits and Points
R | Ca. Platinum Gold Silver Certificate
Cre PT| Cre |PT| Cre | PT | Cre | PT
cl 1 cl 1 cl 1 cl 1
2 1 | c42 | 1| c42 1 c4.2 1
c4.1 3 43| 1| c43 1 c5.2 1
c4.2 1 |c52| 1] 52 1 c7.2 1
43 1| c72 | 1] c72 1
55 c5.2 1
6.1 1
c7.1 1
c7.2 1
S.Total | 11 5 5 4
c2 2 c2 2
WE c3 3
Stotal | 5 2 0 0
cl 24 | ¢S5 2 c4 1 c4 1
c4 1
EA c5 2
S.total | 27 2 1 1
A @ |2 @ 2] @ |2 @ |2
c3 4 c3 4 | c41 1 c4.1 1
MR a1 | 1| a1 |1
c6 1
Stotal | 8 7 3 3
c1 1 1c31 | 1] 31 1 c3.1 1
c3.1 1|1 c32 |1 c4 4 c4 4
c3.2 1 c7 1 c7 1
c4 4
EQ | 61 | 1
6.2 1
c7 1
S.total | 10 3 6 5
cl 4 cl 4 c2 1 c2 1
c2 1 c2 1 c3 1
ID c3 1 c3 1
Stotal | 6 6 2 1
RS - 4 4 0 0
Total 71 29 17 14

R: Range, Ca: Categories, Cre: Credits, PT: Points, S.Total : Sub-Total

4.7 Overall Average Achieved Rate
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[Figure 4] Achieved Score in All Credits
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[Table 11] Credits in Range B

[Table 13] Credits in Range D

Credits and Points Credits and Points
R.| Ca. | Platinum Gold Silver Certificate R.| Ca. | Platinum Gold Silver Certificate
Cre. |PT| Cre. |[PT| Cre. PT| Cre. |PT Cre. |PT| Cre. |PT| Cre. |PT| Cre. | PT
c44 1 c2 1 c2 1 c2 1 3 1 3 1 3 1 3 1
62 | 1] caa | 1 cha 1 43 |1 @02 | 1 9.2 11 e 1
SS| 8 | 1] c61 |1 6.2 1 cAa |1 SS o1 |1
91 | 1] c62 | 1 c8 1 02 | 1
92 | 1] ¢c91 |1 1 <
6 8 7 6 3 3 >
cl |1 a [ 1] c41 1 cl 1 43 | 1
41 | 1] 3 |3 41 |1 WE |sub-to| 0 0 1
we| @42 | 1] cat |1 tal
c43 | 1] c42 | 1 c2 8 c2 8 c2 8 cl 24
c43 | 1 c6 1 c2 8
4 7 1 2 5 EA 6 1
c3 2 c1 24 c3 2 c7 1 8 9 8 33
B 6 | 1] a3 |2 c5 2 11 | 3| cl1 | 3 c1.1 3| cl1.1 3
EA c7 1 c4 1
vr | €12 [ 1] a2 |1 c12 1] 12 | 1
c5 2
4 27 4 1 ) 2 2 6
R 252 ; CZ ? 232 ‘2‘ 3 14 @12 @ 2] @ |2 @ |2
s ¢ & 8213 & | 1] 32 [1] & |1
4 3 6 4
62 | 1 c5 1] 61 | 1
c2 2 c1 1 cl 1 c3.2 1 8.1 5 6.2 1 6.2 1
EQ| s |[1] c4 |4 7 1 IEQ ce. ce. ce.
3 5 1 5 c8.2 3 c8.1 2 c8.1 2
a y C1 ) 8.2 3] 82 | 3
ID c3 1 5 9 10 10
0 0 | sub-total | 4 |sub-total| 5 Total point | 18 25 25 55
RP j j
Total 21 50 27 24 [Figure 412 AESECE LHFX| %1 ZF N2 F0| Cf
o st B SEES deilTst AlZl AHOICE & 51709 MR ES
[Table 12] Credits in Range C SolM SHE 80% 0|4 &= 322 13742 FH | 25%0|
CicoiisRancliolit 0 SHE 50% ol4e| MReR2 31712 MM 9| 70%=2 L
R. | Ca. | Platinum Gold Silver Certificate EptCH
Cre. |PT| Cre. | PT| Cre. |PT| Cre. | PT M
71 |1 61 | 1] 61 | 1 LEED-NCO|Al LEED-HCZ ZF7tEl 14749 MET=2
ss e I B I I [Figure 601 T} THEIO2 HA[RCE 1474 7742 M=
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