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ABSTRACT KEYW ORD
i i i ; A=
Purpose: This study is conducted to contribute to the improvement of Green Standard for Energy and x5 HAA= o=y &
Hetdds 23S
Environmental Design(G-SEED) from the existing energy-physical efficiency-centric system to the ‘=MA= ol=x T

well-being-centric green building certification system. Method: In order to modify existing G-SEED  WELL Building standard
Certification, three phases of research have been conducted; 1) identification of needs of well-being-centric
environment-friendly construction certification system, 2) comparison of domestic certification system with Well-being architecture

WELL Building standard(WELL) which focuses on human health and promotion of wellness and 3) AHP  Green building certification

analysis to sort out the supplement items from WELL. Result: We proposed four alternatives which should be =~ Green standard for energy & environmental
preferentially introduced to the existing domestic certification system; addition of independent ‘well-being’ ~ Design(G-SEED)

section(field) in G-SEED, insertion of ‘well-being’ indicators in each relevant section of G-SEED, addition of WELL Building standard

. N . . . . X N Analytic Hierarchy Process(AHP)
‘well-being’ indicators in ‘Innovative Design(ID)’ of G-SEED and independent score systems for 25 items in a
ACCEPTANCE INFO

high priority.
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Table 1. Process of this study Cycle)& 3oz e 9& vAle 8400 diet H71E 5
¢ Transition of green building certification sto] AZES FHd5S JSote ALRE 20139 5471
Present condition of green |* Social needs of well-being building o S0=] =
building certification certification = 24 A& M- AR A Z]E g 8EW T
_ Literaure review el AT A A5E A9 o A
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Priorities of WELL Export survey
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Proposal of improvement plan of G-SEED — in terms of well-being
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Table 2. Domestic and international green building certification
Country Certification Developer Launch rg;itseii)tn certificates
. 2002 (GBCC) 1,514 projects(2015)
KR G-SEED Ministry of fLand, Inflastructure, and Transport | 5, (GBCC+Housing | 2016 total 6,042
stry o onme; performance rating criteria) (2,448 main, 4,494 pre)
LEED
(Leadership in Energy U.S.Green Building Council(USGBC) 1998 2014(v4) 51,180
Environmental Design)
UsS o . S . 225 projects(2016.07.26
WELL Building standard | International WELL Building Institute™(IWBI) 2014 2015(vl) 8 ce rtri)tr'l(gg,c ;(17 registere)d
‘s g Cascadia(20006) .
Living Building Challenge International Living Future Institute(ILFL, 2009) 2006 2016(3.1) 331 projects(2016.04)
BREEAM
UK (BRE Environmental Building Research Establishment Ltd(BRE) 1990 2014 548,630
Assessment Method)
AU Green Star Green Building Council of Australia(GBCA) 2003 2015 1,353
Research committee as part of a joint
P CASBEE industry-government-academia project with the 2001 2007 450(2015.4)
support of the Ministry of Land, Infrastructure, ’
Transport and Tourism(MLIT)
DGNB total 1,210
DE (German sustainable German sustainable building council(DGNB) 2007 2013|490 certified, 400 pre-certified,
building council) 320 registered
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Table 3. Previous research list
Keyword| Year |  Author Title
Sun-min Lee|Health Friendly House Planning Elements
et al. Demanded by Consumers
2008 A Study on Comparing and Analyzing

Gun-Young|Indicators of Domestic and Foreign Green
Kim et al. |Building Certification Criteria on the
Basis of Healthy Housing

Healthy - -

housing Sung-Heui A Study on the Evaluation Indicators of
2011 Cho ot al Healthy Housing Quality of Multi-Family
* |Housing

Study on the health residence harming

2012 | Young-Sun|elements and plan elements - Based on

Sohn et al. |the national health residence related study

analysis -

Im Development of Elements of Horticultural
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building through Delphi Method
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certificat

C B A Study on Developing the Design
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* |Building - Using Delphi Survey Method
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Table 4. Comparison of G-SEED and WELL | Water circulating management |
G-SEED WELL
9 Categories 7 Categories | Maintenance Light I
(New Residential Building) (Commercial and Institutional office
building, New and Existing Buildings) | Ecological environment
N . Fitness |
precondition indicator / optimization
number of indicator / point indicator | Indoor environment r
@ Land use and Transportation 8 /16 | Air 12/17 B + Comfort |
@ Energy and Environmental 5/20 |@ Water 5/ 3 ’ Housing performance t T
pollution (® Nourishment 8/ 17
(® Material and Resources 6 /15 |@ Light 4/ 7 - - -
@ Water circulating management 4 /14 |® Fitness 2/ 6 ’ Innovative design | ‘ Mind |
(® Maintenance 4/ 9 |® Comfort 5/ 17
® Ecological environment 4 /20 |@ Mind 5/ 14 — Rigid relation -~ Indirectly relation
@ Indoqr environment 9 /21
(® Housing performance 16/ - Fig. 1. Correlation between G-SEED(Field) and WELL(Concept)
@ Innovative design 8 /19
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Table 5. Reclassification of WELL indicator

Level 1

Level 2

WELL indicator(WELL index number)

Al. Air quality standards

Air quality standards(1)

A2-1. Construction pollution

Construction pollution management(7), Air flush(13)

%oor air A2-2. Post-occupancy Smoking ban(2), Healthy entrance(8), Pest control(22), Combustion minimization(24), Cleanable environment(28)
pollution  |A2-3. Material VvOoC reduction§4), Pesticide management(10), Fundamental material safety(11), Toxic material reduction(25), Enhanced material
Air | Source safety(26), Antimicrobial activity for surfaces(27)
A2-4. Humidity and mold Microbe and mold control(6), Moisture management(12), Increased ventilation(15)
A3. Natural ventilation Ventilation effectiveness(3), Air infiltration management(14), Humidity control(16), Operable windows(19)
M. Mol veilaion S it A i, A nitcon orsgenen), el odlon(5, Sy cni10
AS. Air quality maintenance Cleaning protocol(9), Air quality monitoring and feedback(18), Cleaning equipment(29)
WI1. Water quality standards Fundamental water quality(30)
Water W2. Water pollution source Inorganic contaminants(31), Organic contaminants(32), Agricultural contaminants(33), Public water additives(34)
W3. Water treatment Water treatment(36)
W4. Water quality maintenance Periodic water quality testing(35), Drinking water promotion(37)
LI. Light standards Visual lighting design(53)
L2. Lighting Circadian lighting design(54), Electric light glare control(55)
Light L3. Natural lighting ?e(;}:;t rg;z(;el( t;:é))l"ltrol(56), Automated shading and dimming controls(60), Right to light(61), Daylight modeling(62), Daylighting
LA4. Space design Low-glare workstation design(57), Color quality(58), Surface design(59)
F1. Physical training using equipment Activity incentive programs(65), Structured fitness opportunities(66), Physical activity spaces(68), Fitness equipment(70), Active furnishings(71)
Fitness E2. f;gggfl:lﬂ dgf)rh%%gll g?llllﬁgin traffic Interior fitness circulation(64), Activity incentive programs(65), Exterior active design(67), Physical activity spaces(68)
F3. Body activities during commuting time |Activity incentive programs(65), Active transportation support(69)
C1. Ergonomics ADA accessible design standards(72), Ergonomics: visual and physical(73)
2. Noise Exterior noise intrusion(74), Internally generated noise(75), Reverberation time(78), Sound masking(79), Sound reducing
Comfort surfaces(80), Sound barriers(81)
C3. Olfactory Olfactory comfort(77)
C4. Thermal comfort Thermal comfort(76), Individual thermal control(82), Radiant thermal comfort(83)
MI. Participation, Information share gzséglmiﬁtciyg%l)lness awareness(84), Integrative design(85), Post-occupancy surveys(86), Material transparency(97), Organizational
- M2. Welfare Healthy sleep policy(90), Business travel(91), Building health policy(92), Workplace family support(93), Altruism(96)
in

M3. Element of environment

Beauty and design 1(87), Biophilia I — qualitative(88), Adaptable spaces(89), Beauty and design I1(99), Biophilia IT — quantitative(100)

M4. Healthcare; physically, mentally

Self-monitoring(94), Stress and addiction treatment(95)

MS5. Innovation

Innovation feature I (101), Innovation featureII(102)
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t}.<(Table 5)
G-SEED&

FHRE ABstel APste

71&0 2 G-SEEDSQ} WELLQ] A} Q1=35}=

2o
=

H| @ ako] fAMS A vk theat 2ok (Table 6)

Table 6. Comparison of G-SEED and WELL indicator

G-SEED WELL
Field Indicator Indicator
1. 1.1 Ecological value of existing site
Land d 1.2 Sublation of excessive
use an development underground
Transpor — -
tation 1.3 Minimize earthworks cutting,

fill-up ground

1.4 Validity on prevention plan to
interfere solar access

1.6 Public transportation access

Use low-carbon material

Use recycling of resource material

Recyclable resource storage
facilities

4.
‘Water
circulati
ng
manage
ment

Mamten
ance

4.1 Rainwater management

42 Use rainwater & runoff
groundwater

43 Use water saving device

44  Water usage monitoring

5.2 Furnish operation'maintenance
document and manual

Water quality standards(30)
Water pollution source(31, 32, 33, 34)
Water treatment(36)

Water quality maintenance(35, 37)
O 30. Fundamental water quality
O 31. Inorganic contaminants

O 32. Organic contaminants

O 33. Agricultural contaminants
O 34. Public water additives

O 35. Periodic water quality testing
O 36. Water treatment

(O 37. Drinking water promotion

5.3 Furnish user manual

54 Furnish green building
certification

Ml

Participation, Information share
(84, 85, 86, 97, 98)

@ 84. Health and wellness awareness
O 85. Integrative design

O 86. Post-occupancy surveys
O 97. Material transparency
(O 98. Organizational transparency

|

3) BT WELLS] A3 A5a2,

< HEsth

©Copyright Korea Institute of Ecological Architecture and Environment

Ecologic
al
environ
ment
6.4 Create biotope
7.
Indoor
environ
ment
Automatic temperature control Thermal comfort(76, 82, 83)
device setting level © 76. Thermal comfort
© 82. Individual thermal control
© 83. Radiant thermal comfort
7.5 Insulation of light-weight
impact sound
7.6 Insulation of heavy-weight
impact sound
7.7 Insulation of partition wall  |C2 N01se(74 75, 78, 79, 80, 81)
sound © 74. Exterior noise intrusion
B O 75. Internally generated noise
7.8 i!; uﬁcdoutdoor noise on traffic O 78. Reverberation time
O 79. Sound masking
© 80. Sound reducing surfaces
© 81. Sound barriers
7.9  Restroom plumbing sound
8. 8.1 Durability
Housing g >~ Variability M3 Element of environment(87, 88
i 89, 99, 100)
nee O 87. Beauty and design I
O 88. Biophilia I - qualitative
@ 89. Adaptable spaces
O 99. Beauty and design II
(O 100. Biophilia II - quantitative
8.3  Consider of house unit for |Cl Ergonomics(72, 73)
second-class citizen © 72. ADA accessible design
8.4 Consider of public space for standards .
second-class citizen O 7. Ergonomics: visual and
physical
8.5 Community center & facilities
construct level
8.7 Home network system
8.8 Safety contents
8.9 Fire sensor & alarm
8.10 Smoke extraction system
8.11 Fire resisting capacity
8.12 Horizontal evacuation distance
8.13 Effective width of hall and stare
8.14 shelter equipment
8.15 Easy to fix — exclusive area
8.16 Easy to fix — public arca
ID.
Innovativ
¢ design

@: Similar, ©: Related indirectly, O: None related
Dark gray(M): Strong similarity, Light gray(' ): Weak similarity
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Table 7. Hierarchical structure of WELL indicator
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Fig. 2. Example of pairwise comparison
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Table 8. Matrix of background data

¢}
i

Field no. Work type no.
Internal medicine 17 |University hospital | 47
Preventive medicine 9 |General Hospital 13
Neurology 8 |Private hospital 9
Cardiology 7 |College of Medicine| 3
General surgery 7 |Etc. 6
Ophthalmology 6 | Clinical career(year) | no.
Anesthesiology 3 |1~5 15
Radiology 3 |6~10 25
Occupational and Environmental Medicine| 3 |11~15 19
Family medicine 2 |16~20 18
Urology 2 |21~ 1
Obstetrics and gynecology 2
Etc. 9

SAY ARSY ARE B0 A ABSHA] A
Hohe Fol Sute] A Boksh wid) 787 4
2] 7} 92 Sto] et ATk W (CRIS A
5ol CRY0.291 352 e BI04 Aglatoit.

Ay WIS A% % 4350 BT 2pu o] AEH} 5
MBS u&E AR S g 2A) 5 0] Fpol7t
UrebLhs jstet ofgojshato] 7] of Tt -4 At 57
202 § 013 Aol 7k gl 2(p»0.05)0.2 Vretiteh (Table 9)

Table 9. Statistical significance test

It [il[]
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uf
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Attributes | Air | Water | Light |Fitness Comfort) Mind | F-test | T-test
nI‘ilethercn;le 031 019 | 016 | 0.11 | 0.11 | 0.11

Provert 0525363 | 0.5
revenive| o4 | 015 | 024 | 0.13 | 0.14 | 0.11

medicine

= AP Rolo| e 71EAE EAH R FolsiA ghon g
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g9 ET} 5910l HEAS 22 BEE T HEA @)
HEA DS Botel F2E FUNFAE AE5tel G5 ol A
o A5 4919 FA7HEA 2915 trehygich (Table 10)

1) A = (Level 1)9] 8%

WELLS] 9] ®7HgE 3714, 44, 484
A4, 419 671 F=of gt 7H5R](a) 24 ZE7H= (Table
10>} Zo] 22+ 0.306, 0.161, 0.150, 0.101, 0.2
714(30.6%), A4 (20.4%), 54 (16.1%)°] %ﬂ%&
el o 55 g7 8ol tigh 7HEA]7F 29191

1.5812] zto] & et 71 =2 202 ntotE| 9t o] =
SR el A AEo] Abe] 7kl lel% IF T
AL 71 Fasicha Qs Q) a
US4 (15%), AAEE(10.1%), 1“1(7 8%)°i A

BAe Ao ke A S ekt
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Table 10. Result of AHP - Total weight of indicator

Level 1 Level 2 Total
Concept | Weight(a) | Ranking(a) Indicator Weight(b) | Ranking(b) | Weight(axb) | Weight(%) Ranking
Al. Air quality standards - - -
A2. Indoor air pollution source 0.283 2 0.086 8.65% 2
Air 0.306 1 A3. Natural ventilation 0.381 1 0.117 11.67% 1
A4. Mechanical ventilation 0.152 4 0.047 4.65% 10
AS. Air quality maintenance 0.184 3 0.056 5.63% 6
CI1. Ergonomics 0.181 4 0.037 3.70% 13
C2. Noise 0.341 1 0.070 6.96%
mfort .2 2
Comfd 0204 C3. Olfactory 0.265 2 0.054 5.42% 7
C4. Thermal comfort 0.213 3 0.044 4.36% 12
WI1. Water quality standards - - - - -
W2. Water pollution source 0.420 1 0.068 6.77% 5
.161
Water 016 3 [W3. Water treatment 0.298 2 0.048 481%
W4. Water quality maintenance 0.281 3 0.045 4.53% 11
LI1. Light standards - - - - -
Y S
Light 0.150 4 L2. nghtmg. : 0.210 3 0.032 3.16% 15
L3. Natural lighting 0.574 1 0.086 8.61% 3
LA. Space design 0216 2 0.032 3.25% 14
F1. Physical training using equipment 0.201 3 0.020 2.02% 19
Fitness 0.101 5 F2. Promotion of health utilizing indoor-outdoor 0.490 1 0.049 4.93% 3
flow of human traffic
F3. Body activities during commuting time 0.308 2 0.031 3.10% 16
MI. Participation, Information share 0.142 4 0.011 1.10% 21
M2. Welfare 0.252 3 0.020 1.96% 20
Mind 0.078 6 M3. Element of environment 0.342 1 0.027 2.66% 17
M4. Healthcare; physically, mentally 0.265 2 0.021 2.06% 18
MS. Innovation - - - - -
7V S 25HA IAsEAL Qlth= 2 om|Rith & A9 (W3)= 219] 471 ol tigt 752l (b= 4 7+ (0.142, 0.252, 0.342,
Z371%2] 0.048, 4.81% BH|ZF 0 2 99], 44 SA T (WhH= 0.265% 2+ 821(34.2%), AA - A A1A A7 (26.5%), =
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