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Analyzing Weights of Certification Assessment Criteria

on the G-SEED System Using the AHP Method
-Focused on Certification Standards for Apartment Buildings-
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Abstract

Many countries over the world have taken many discussions and endeavors on environmental improvements of
energy savings and greenhouse gas emission reductions for solving global climate change problems. In Korea,
pre-considerations of environment-conscious factors in buildings have been taken to be critical with new constructions
and renovation markets. In this situation, the Korean Green Building Certification(KGBC) system to induce the diffusion
of sustainable buildings was introduced in 2002 and developed as an improved version of the G-SEED(Green Standard
for Energy and Environmental Design) system in 2013 after major revisions. This research examines the importance of
assessment criteria on apartment buildings to certify green buildings using the AHP(Analytic Hierarchy Process) method
and suggests a new direction on certification assessment standards from the AHP result. In order to apply the AHP
method, the survey via e-mail was conducted to design staffs in domestic architectural firms. As a result, assessment

criteria such as ecological environment, indoor environment, and energy & environment pollution among 7 main ones

proved to be important on assessing the G-SEED system for apartment buildings, while criteria such as land use &

transportation, material & resource, water circulation management, maintenance management did relatively unimportant.
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Table 1. Certification Assessment Criteria & Points(Apartment Buildings)

Big level Middle level Detail assessment criteria Points
Ecological value Ecological value of existing site 2
Land use - - . - -
. Adjacent site impact Validity on prevention plan to interfere solar access 2
& transportation - - — - . ; -
(18 Pts) Occupancy environment Community facility, Pedestrian walkway inside complex, Outside pedestrian walkway network 8
Transportation load reduction | Public transportation access, Bicycle storage & road, Distance between city & complex centers | 6
Energy Energy saving Energy performance 12
& enYuonment Sustainable energy resource Renewable energy use 3
pollution
(21 Pts) Global warming prevention CO, emission reduction, No use of specific substance for ozone layer 6
. Resource saving Variability 3
Material PR - - — -
Waste minimization Validity on prevention plan to use living furniture 3
& resource — - - -
(15 Pts) Living waste recycling Recyclable resource recycling, Food garbage reduction 4
Sustainable resource Green certified item, Information on carbon emission quantity 5
Water Water circulation system Validity on prevention plan to reduce rainwater load 4
circulation
Erllz;n;ge;nent Water use saving Validity on prevention plan to reduce living water, rainwater use, graywater 11
(
. Site management Rationality of environment-conscious site management plan 1
Maintenance e Py - - P
¢ Building management Validity on operation/maintenance document & guideline 2
management -
@ Ptf) Unit management User manual 1
Repairability Private area, Common area 4
. Green space within site Green network, Natural green proportion 4
Ecological - -
. Ecological function of outdoor .
environment o Biotope area factor 10
(18 Pts) space/building envelope
Habitat Biotope 4
Air environment Low-emitting material, Natural ventilation, Ventilation performance of housing unit 12
Indoor Thermal environment Automatic temperature control device by each room 2
environment . . Light-weight impact sound block, Heavy-weight impact sound block, Partition wall sound
Acoustical environment . . . . . 10
(28 Pts) insulation, Noise on traffic sound, Restroom plumbing noise
Light environment Sunshine securing proportion 4

Others

3. AHP(Analytic Hierarchy Process) Bt

31 /e
AHP(Analytic Hierarchy Process) ¥W#-& 1970 t) =4k
Thomas L. Saatyol °lsf NLd trE SJAEA 71H 5
o seA 7 ASEE WFEe) AUy FoEE
stebgto s HHel tiebe MAsE PHolth AHP
We o1 ANAH BAE AFSD 5 AAAZ 3
£ @ 8ze BHAAN A& AAAZ Y= 24Tl
oA = T slExE » irwi i
Fig. 2. The Percentage of Green Building Certification by Use G FB%‘:_ = 7HEAE _)%EHH] E_(Paninse Comg_)anson)
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FE g w"e Table 13 2T} o] Fo|A wjHo] = Wy} 235 9% faVEy A& s 2H 5F 2
Eole AUEAHUN d5/287), AuA = A2 HGA theFsl ¢ oA AHP ®PHo] A fxo] ko),
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32. MY Z=AH 5! HEHKS Table 2. Rating Scale of Pariwise Comparison
Importance intensity Definition
AHP & o359 471A] AA =7 7] 23t 1 Equal important
(1) 9wl Reciprocal Comparison) : 2JAFEAHAE & 3 Moderate important
s . N 5 Strong important
A AZ el e 2k Agh BE AR wMing F ¢ - o b
~ N C ool ooz whE ery Strong important
ofef 3l I AZEY] HAEE tge dFEds wUEA 9 Extreme important
Aok dth 24 AV} 84 BRU Xw) FLoAIHECA 44
Q4 BE 84 ART I/XH] £Q35tts A& ofwm|glth Table 3. Questionnaire Form of Big Level
(2) 5ZAMHomogeneity) : L=+ AE WL ol Criterion < Scale > Criterion
H A Aol ojse AL, N I I By
3) F%4Dependency) : & AFe] aa5e AW % mpon 8 anion
FAZE] a0l thale] F&Aolojof et guansport | ° |73 I35 TI ) g resource
) ion) : SJAbAA S EAL oste] m
@ 71t o(Expectatlor}) D YArER Y FAH & 9o Land ol71slsl1l3ls5]7]0 Water
£ Tk gl Al dsA EdSL Yok 7t & tnshon
Land
A3 :
Shsjas & transport 917|531 |3|5|7|9| Maintenance
Land
1 Ecological
oz AHP WHE Thgel 597l Hge AT L A I I Il
D JAEAAZTY 74 - AE ol Aes YAEA &tlr‘:;‘jpm 9171531 [3|5]7]9 Indoor
Q4SS AZHHE QA0 Ao AYE AE Breres | o205 al 0 alslo]g] Mewrl
oJAAA EZAo] glom I g9 FAZFELS oA} & environ. & resource
ARl B FFE vA = A8 #AVE F UdE &E“er_gy 9ol 70531 [3]5]7]09 Water
2 7AAD ols 225 ¥e A% Ye AYF T
2 ZAZAQ Aol HHY 3 Az U 24 8AELE ANE & environ. 91715131 |3]5|7|9 Maintenance
H] 1/ =3} A olojof 3
130 75 Rk Zlefefof . ] &E“ergy ol7[s|3[1|3]s|7]9| Ecologial
(2) B7Fa 4 b Aula - AT de 84E Eenvmn‘
o] Zx2 DAy 9 YA asSe] I A G 19753 1]3]5]7|09 Indoor
grlnE B AdUdd FLEE E=Eske= Aot Material
. T - i ol7]s|3]1|3]5|7]9 Water
Hplng B ASs e FUs] A U= & resource
Wala o] 871sd HAEsl Wasiy olF st UnkA eeral 1ol s 31| 3]s|7]9| Maintenance
O 2 Table 29} o] 93 =7} ol o]&=1 AT} .
Material 1\ o | 2 513 1]3|5]7]9| Ecological
(3 Brrasztel AU NEA(FLE) 24 A & resource ¢
o T AAHE PEy THXPHE(Eigen Value Method) &Material 9l71513111315|7]9 Indoor
resource
Kol Q F] d = [ R=N KEo -7 ol X}
= A8t h-'_zﬂo I Sl= fage] 7 2le A Water 917|5|3|1|3|5|7|9| Maintenance
d 7tEXE F43t= dA et Water 9171531 ]3]|5[7]9 Ecological
(4) AHP v 9d34d A= Aodn AEA S Water 917531 |3|5]7]9 Indoor
A7F duh =gHel AWAS s T MBS AN G Ma?ntenance 91715131 1]3]5]7]9 Ecological
e o) 2L 2] - ) Maintenance 9171531 ]|3]5]7]|9 Indoor
AcAE Bdsts DARAM JAGA 5(Consistency Ecological | 91753/ 1]3/5]7]09 Tndoor
Index; CD$} <348 &(Consistency Ratio; CR)S &3}
o FFTE £ 9o} Saatye= YHEH o= CRate] 0.19] Table 4. Questionnaire Form of Middle Level [Land Use & Transportation]
3l 71#Ee AL A9 dgA Hrl, 0.2018k20 AS Criterion < Scale » Criterion
£ 38% & U= W2 ALYk oA CRatol Feologieal g7 5|3 1|3 5|7 9| Adacent st
0200 B MR OEAE HES OA FYsAL I B N D D e
HFZEA A A Qsle]of i}, value environment
G) Brte ATt AUy T JEAEFLE) EF Ecs:;lical 917|531 [3|5]|7|9]| Transport load
SAAzel e 2xsdl U $Hwds £Ea] R
gotd oEHesse AUH NEAE T Adpcentsite 1917151313172 | environment
rd—ﬁ]o]]:]__ o] 1‘:_]-7;]]01]/(-]% 34/\01-9,4 7;]]%9] 9]/\].71_51_239] o Adjacent site 91715131113 |5]7]|9]| Transport load
A& A7) st HaHe e 2459 $Ae eiilcr‘:ﬁzzt 9[7]5|3|1|3]5|7]|9]| Transport load
A5 AAste T 7HEAE AHEsied ole 394
=3} z+ = o Zzz]E =3%}33s) o . . .
AN =Tt A ATAM THEAE THHFEA 5) Saaty, T. L., The Analytic Hierarchy Process, N.Y. McGraw-Hill,
7hs st 1980.
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Table 5. Pairwise Comparison Matrix of Big Level

(CR=0.004) Land & transport Energy & environ. Material & resource | Water Maintenance Ecological Indoor
Land & transport 1.000 0.753 1.240 0.980 1.114 0.653 0.578
Energy & environ. 1.328 1.000 2.164 1.636 1.808 0.931 0.866
Material & resource | 0.806 0.462 1.000 0.764 0.621 0.395 0.413
Water 1.020 0.611 1.309 1.000 0.905 0.528 0.682
Maintenance 0.898 0.553 1.611 1.105 1.000 0.571 0.498
Ecological 1.530 1.074 2.529 1.893 1.753 1.000 1.057
Indoor 1.731 1.155 2423 1.466 2.009 0.946 1.000

Table 6. [Land Use & Transportation] Pairwise Comparison Matrix

(CR=0.001) Ecological Adj acent Occ'up‘ Transport
value site environ. load
Ecological value 1.000 1.534 0.851 0.943
Adjacent site 0.652 1.000 0.630 0.711
Occup. environ. 1.176 1.586 1.000 1.212
Transport load 1.061 1.406 0.825 1.000

Table 7. [Energy & Environment Pollution] Pairwise Comparison Matrix

(CR=0.003) Energy saving | JUstinable Global
energy warming
Energy saving 1.000 1.374 1.893
Sustainable energy 0.728 1.000 1.718
Global warming 0.528 0.582 1.000

Table 8. [Material & Resource] Pairwise Comparison Matrix

(CR=0.013) Respurce Waste Waste' Sustainable
saving min. recycling | resource
Resource saving 1.000 1.339 1.360 0.553
Waste min. 0.747 1.000 1.160 0.788
Waste recycling 0.735 0.862 1.000 0.601
Sustainable resource | 1.809 1.269 1.665 1.000

Table 9. [Water Circulation Management] Pairwise Comparison Matrix

(CR=0.0) Water circulation Water use saving

Water circulation 1.000 1.224

Water use saving 0.817 1.000

Table 10. [Maintenance Management] Pairwise Comparison Matrix

(CR=0.004) Site mgnt | Building mgnt | Unit mgnt | Repairability
Site mgnt 1.000 0.688 0.579 0.778
Building mgnt | 1.454 1.000 1.178 1.289
Unit mgnt 1.727 0.849 1.000 1.050
Repairability 1.285 0.776 0.952 1.000

Table 11. [ Ecological Environment] Pairwise Comparison Matrix

(CR=0.004) Green space | Ecological function | Habitat
Green Space 1.000 1.836 1.727
Ecological function | 0.545 1.000 1.212
Habitat 0.579 0.825 1.000

Table 12. [ Indoor Environment] Pairwise Comparison Matrix

(CR=0.003) Air Thermal Acoustical | Light
Air 1.000 1.933 2.293 1.439
Thermal 0.517 1.000 1.566 0.962
Acoustical 0.436 0.638 1.000 0.590
Light 0.695 1.039 1.696 1.000
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Table 13. Relative Importance(A) & Ranking of Big Level

Big level Importance(A) | Rank
Land use & transportation 0.119 4
Energy & environment pollution 0.179 3
Material & resource 0.082 7
Water circulation management 0.113 5
Maintenance management 0.112 6
Ecological environment 0.199 1
Indoor environment 0.197 2
Table 14. Relative Importance(B) & Ranking of Middle Level
Big level Middle level Importance(B) | Rank
Ecological value 0.259 2
Land use & Adjacent site 0.181 4
transportation Occupancy environment 0.301 1
Transportation load 0.259 2
Energy & Energy saving 0.440 1
environment Sustainable energy 0.344 2
pollution Global warming 0.216 3
Resource saving 0.245 2
Material & Waste minimization 0.221 3
resource Waste recycling 0.190 4
Sustainable resource 0.344 1
Water circulation | Water circulation system | 0.550 1
management Water use saving 0.450 2
Site management 0.184 4
Maintenance Building management 0.300 1
management Unit management 0.274 2
Repairability 0.242 3
Ecological Green §pace . 0.471 1
environment Ecological function 0.279 2
Habitat 0.250 3
Air environment 0.377 1
Indoor Thermal environment 0.223 3
environment Acoustical environment 0.151 4
Light environment 0.249 2
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o Aslg o 1 Azt Table 159 2ol AeEl@A &
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BT FESAA F50) 6.2%, ol|A B &

ogREe] A% AUAY Aol 62% £ et
HA 7] 5711 Aol A Bl of 3T o)
Aste] =NA% ASARS] FEFY AFBRRAA 7
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Table 15. Comparison between Composite Importance(C) and Certification Standard of Assessment Criteria(Apartment Buildings)

Bie level Middle Tevel AHP result Green building certification standard
g v e leve Composite importance(C) Rank Point Weight Point percent Rank
Ecological value 0.031 14 2 0.017 19
Land use Adjacent site 0.021 20 2 s 0.017 19
& transportation Occupancy environment | 0.036 12 8 0.067 6
Transportation load 0.031 14 6 0.050 8
Encrgy ISR SARER 0.079 N 2 0.143 N
& environment Sustainable energy 0.062 4 3 25 0.036 11
pollution Global warming 0.039 11 6 0.071 4
Resource saving 0.020 22 3 0.030 12
Material Waste minimization 0.018 23 3 15 0.030 12
& resource Waste recycling 0.016 24 4 0.040 10
Sustainable resource 0.028 18 5 0.050 8
Water circulation Water circulation system | 0.062 4 4 10 0.027 15
management 0.051 _117 0.073 _
Site management 0.021 20 1 0.006 23
Maintenance Building management 0.034 13 2 5 0.013 22
management Unit management 0.031 14 1 0.006 23
Repairability 0.027 19 4 0.025 16
Eeological Green space 0.094 1 4 0.022 17
e 0.055 10 10
i 0.050 84
0.074 12
Indoor environment Thermal environment 0.044 10 2 2
v Acoustical environment 0.030 17 10
Light environment 0.049 9 4
Total 1.000 - 123 Pts 100 1.000 -
Wele] EAolg B wERES AHUA A21%). 5 A 2
Az g2 ALFEEZY AL HFQ.0%), HNE HL23
AL8%, ABANE BAFALED 2 A%obse A9 & 8 ATIIAE 0139 29 ABFAFE AFA=G F
SQ28%), FABYRES FEolHQT%S e Brpg BT ATAES SR ddsd 405 ASA o
EWtt F5FE LR 4742 AFA AiHoR FQ TETFYRT ASAHA HrtdE disiA s oY A
T} YA Qs Aow B o) FSAHT 2] ARFIAE tFoZ AHP WS o] 8T
FEIY HE S48% AFAEY B ASYANE  SEIAE B 4 B19RY FAES mIANOH
0 BHrgE WACIEN AL T A £92 N ash AHP #4435 ¥ <JASAMIE F5E HdFS
By 5% ol e MHCIEA Hg A MW x  TlEsSEn
33 Y HAGE FolA oAuA L BALGRE o
U7 HOH12H), EwBB R FAY WK, 4 AP 2494 % £ 974 44% oas an.
BEAREe 9% 3 2 AR ue AHH s ) 2018 & 2T, A % AALH, AL % A
HA0A), AYBARE Z734124) G2 AHP 2 o, e, fAd, AHS ’élﬂ%}ﬁol‘i‘% 2
HAS} H2=d 285 9% Uehth a8 Exo TEHE WEF BrREoklMe Aged, dueAd
& % ABRES AFVAE) 2AGMH 2R} AL MAA R BB 2ATEC] A2 199%, 19.7%, 17.9%]
63), oA 2 FAFRE AF3t WA (63), TAERE E&Ho Bt Fad @rHEorR UEhth
Ag g AdREe] AL7Hed Al &80, AW @) EAelE H *'%9] ZRE yrgEEa 71,
npo] SHA0H) FEL @ =AMAZ A=A Z H] AHMA S, AFRAe] =4, wFF-s AHF A
M3 AHP $AZATL FRFRECAN e 92 Ue AFaide =4 ‘ﬂ%gl TRETE 30.1%8 mEH o
Wk =E A AFAAIENA B WY NEL AR € FERG TaF o= e
51 9= Hrlegme Muldozm AHP BA Ao £3d @) A 2 739_ & FERF BHEEEUA
Za%7} B UEd AL Feld 5 gt was Fo Heof, A&7 AL ARE, ATF2ds HADF
A% AFALS] FEFUYRE HrlEor @ FEo A A AR SR 10N £EH the
WA 9 JbEx JAEA B AT AHP BEAMZAIES ulg FEET Fa3 o2 eyt
o8 HWrigEe FRI|FE(ZFEFE, FrIFE, sHaEE) @ Az 2 ALREo TEF FrrEEG 2o, b
2 dEs dAsed FiAeEA Z8E F AS AL 7= Hash AgHIE B, A7 AdE

BITAAM A&7 ADZRFEC] 34.4%9] TS
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L7 4 30.0%, 27.4%2 Z=ZEFHo & JdEHET
o 83 oz Yepygth

(M A AREe FEF Fr7HE0A W 52330
24, 9% 3 9 AE 99 AHAE J|F g5 A
EA2FL 2A)FTAA A W SAIFTE 2HREE
471%° Fa57F EEFHol O gERT ¢ Fa%
gdE o2 Yebgth

®) AUBAFRe] FRF PFREIHA, 29
A, 874, 487)TAM FIBARE] 37.7%2 F
857 EFHY O 3gERg 9 F23% o

YeERsto
@) dHEFAAY T2E=W} TEFAAS T2EBE
e 4 AREMEE T F2=0dM= AEHS
w2 A W 52450 =4, oyA g
AU A def, dsAd e 571
FEAA T=, duyA =
A&7 ouAY A T TaE
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