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ABSTRACT KEYWORD
ose: While international green building certification systems increasingly incorporate indoor garden-related —=471% QIS =
Purp g g Y gly P! g
. . . . . . . . . =25 g
criteria, the domestic G-SEED system remains limited to a single item. This study redefines the scope of SAE¥ 24
Ho| e Cjztel

building-integrated garden elements through keyword network analysis and derives improvement strategies for

G-SEED by comparing indoor garden-related evaluation criteria across domestic and international certification  G-SEED

systems. Method: A keyword network analysis using VOSviewer was performed on 506 papers published between =~ Co-Occurrence Analysis

2014 and 2024, collected from Web of Science. For four certification systems—G-SEED, BREEAM, LEED, and Biophilic Design

WELL—indoor garden-related criteria were derived through a three-step text matching analysis involving surface

matching with regular expressions, co-occurrence analysis, and qualitative review, and the weighting of scores was

compared across systems. Result: Five building-integrated garden elements were identified: Urban Agriculture, A CCEPTANCE INFO
Green Wall, Indoor Plants, Green Roof, and Window View. The proportion of indoor garden-related items relative  Received Jun. 11, 2026

to the total score was 0.74% for G-SEED, 1.68% for BREEAM, 2.73% for WELL, and 3.64% for LEED, with  Final revision received Jul. 15, 2026

G-SEED showing the lowest proportion. The analysis also revealed that elements more frequently addressed in

Accepted Jul. 21, 2026

research trends were less likely to be reflected in certification criteria, indicating that these systems do not
sufficiently reflect academic research. Based on this, five improvement measures for G-SEED—two revisions and
three new additions—were proposed across existing-item revision and standard-based establishment.
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BREEAMI8], LEED[9], WELL[10]2 A& sttt B2 24
S Yol AFATo| A AAE 4 24 (Greenhouse Rooftop), 4
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2.2. Keyword Network Analysis

AUl-9] Y g4 gt =7 242 "Web of Science’ EHF
& 55l 2014~2024'd FoF IEH =9] m2E WO R S
HA A, F 50671 9] =wo] ElE o], o] & B4t r At
Aot 719 E YEYT BA4L YIHE Leiden University Centre

for Science and Technology Studies (CWTS)o| A 7t @ =4~
2L EYo|Ql VOSviewers AFE-sFHTH1S]. oI5 5o AA X
71gke] B4 &8 ©o{(Co-occurrence) & 451, o] 7|E0
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Ex]o]4 9 wF(Land Use and Transportation), 2] 9 274 <
A (Energy and Environmental Pollution), 15 H 2} (Materials
and Resources), B2t 2] (Water Cycle Management), -F-A] &
2] (Maintenance), A E1&7 (Ecological Environment), AW 273
(Indoor Environment), &A1 1 A A|(Innovative Design) 5 % 8
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BREEAM-2 19909 %=-2] BRE (Building Research Establishment)
oA e A 1E dSA otk BREEAMS H&5&
nohe] A&7b54S BUkehY ESG, 47, #AasHs 3= o
o WHAAE A% 9 99 (Health and Wellbeing), o=
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2+ (Materials and Resources), AW 272 (Indoor Environment
Quality), ¥4l(Innovation), Z2H E -X4=9](Project Priorities)
5 & 9l H2old, It FEL 66702 FA o] it AF-2
g e]d (Platinum, 807 ©]Ah), ZE(Gold, 60~794), AH (Silver,
50~59%), 915 (Certified, 40~497) 5 4718 GO 2 FEH
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Construction, BD+C), 1e]g]o] tzkQl 9 A (Interior Design
and Construction, ID+C), 7A€ &9 2 #A #&(Building
Operations and Maintenance, O+M), A% 7} (Neighborhood
Development, ND), &7 (Homes), =A](Cities) 5 & 6714 44
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Table 1. Comparison table of domestic and international green building certification systems

Category G-SEED BREEAM LEED WELL
Developin Ministry of Land, Infrastructure
veloping and Transport; Ministry of BRE USGBC IWBI
Agency . .
Climate, Energy and Environment
Year Introduced 2013 1990 1993 2014
Number of
1 11
Evaluation Categories 8 0 ’
Number of 54 86 66 126
Evaluation Items
Certification Grade 4 Grades 6 Grades 4 Grades 4 Grades
Types of New.co.nstructlo.n,Ex.lstlng Nve Construction, BD+C, ID+C, OM, ND, New and Ex1§tlpg Bulld'mgs,
o buildings/Residential, Refurbishment and fit-out, . New and Existing Interiors,
Buildings Covered . .. Homes, Cities
Non-residential In-use, Communities Core and Shell

A% g 71& Wi F7F(New and Existing Interiors), 318 (Core
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3.1. Keyword Network Analysis
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Table 2. Key keywords derived using VOSviewer

Table 3. Results of the extraction of evaluation criteria by stage

No. Keyword Occurrences | Cumulative Frequency Certification system Phase 1 Phase 2 Phase 3
G-SEED 7 3 1
: . : . BREEAM 16 4 1
3 Urban Agriculture 33 8.538
LEED 17 8 1
. ) . ) WELL 40 10 3
8 Green Wall 27 19.763 Total 80 25 6
: . . . Table 4. Final selection criteria
15 Indoor Plants 18 32.174
Certification ) L. VOSviewer
Evaluation criteria
system keyword
17 Green Roof 18 35.020 G-SEED Creation of a dedicated rest area Indoor plants
BREEAM View out Window view
. . . . LEED Places of respite Window view
56 Window View 8 71.304 WELL Food production Urban agriculture
WELL Nature and place Indoor plants
WELL Enhanced access to nature Indoor plants
- - . N - Table 5. A Comparative analysis of indoor garden scoring within
¢} Z 1AL o] 4 3l Aro 2 21835k o
1ot A e 22 5 Aol His ol S AHSge green building certification systems
24 AT 5 G 7| 9E B4 BAS WA skl EYD BA el Er—
AE L E Fol=d| 7]ogH29]. AA 719 = Ad 7|&2 A1} system e | Emaeen | T T
ofchgolatv], A4 E9 WE QAR AH00 EE A AGEN VOSviewr
- e Cywol
he A st PABIe] 2 AL B2 A0 & Urban sgrioultre 5 7 7 ;
AehA] SHeth £ AT AL B4 Wgle] Avn QP S S Green wall 0 0 0 0
817 Slal, 24 S@F ol 4 vlgolets 7)ES A et Indoor plants ! 0 0 !
TAR R AA| FAH1,2653) 9] 7 80%(1,0128))] =st Chroen roof X : ; .
L ylo 2 Al yloua Aqdsia] o H o] A1ZA o Window view 0 4 4 0
—C7]'I'=]————"::f L?—1El ;]'Fl———i \_EO]'M———D:L ._‘,____10ﬂ EE_I———E 710:] Total 136 238 110 110
o= 719 =8 TSI A SARE 7] ER QIR Y ES A o] = Indoor garden Features | 1(0.74%) | 4(1.68%) | 4(3.64%) | 3(2.73%)
E AASIH. EE2H 155 94 7Fs Y 84 7|9 E+= Table
2.9} Zron o] F green wall, indoor plants, green roof= AP A 3 24 Al 67 B7FFES Urban Agriculture (170),

o AFE AA FY 94 He At 12~14].
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[32], window viewe 1% HW+HE
A7 HE AlFsted, ol

ot =2

urban agriculture®} window view+ 7]
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Fig. 2. Comparison of academic research trends and accreditation
system reflection
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Table 6. G-SEED Evaluation Categories and Items Table 6. G-SEED Evaluation Categories and Items (continued)
Assessment criteria Point Assessment criteria | Point
Land use and transportation Innovative design
Ecological Value of Existing Site 2 Land use and transportation
Avoid Excessive Underground Development 3 Installation of Alternative Transportation Facilities | 1
Minimizing Cut Soil Volume in Earthwork 2 Energy and environmental pollution
Feasibility of Measures to Prevent Interference with Right to ) Zero Energy Building | 3
Sunlight Materials and resources
Lay out Plan for Securing Adequate Sunlight Rights 1 Conducting Life Cycle Assessment of Buildings 2
Proximity to Public Transportation 2 Reuse of major structural components of existing buildings 5
Installation of Bicycle Parking Facilities 2 Water cycle management
Energy and environmental pollution Reuse of Reclaimed Water and Treated Wastewater 1
Energy Performance 12 Maintenance
Test, Adjustment, and Balancing (TAB) and Commissioning ) Green Construction Site Environmental Management 1
Implementation Implementation
Energy Monitoring and Management Support Device 2 Ecological environment
Lighting Energy Savings 4 Top soil Recycling Rate | 1
Use of New and Renewable Energy 3 Indoor environment
Application of Low-Carbon Energy Source Technologies 1 Ensuring Natural Daylighting Performance | 1
Ozone Layer Protection and Global Warming Mitigation 3 Green Building certification specialist
Development of Solar Control Plan for Cooling Energy 2 Design Participation by Green Building Certification Experts | 1
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