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PREFACE

The research is one of the requirements of fulfilling bachelor’s degree of
Universitas Atma Jaya Yogyakarta. This research is finished under “3+2 Program”
in Taiwan, where Universitas Atma Jaya Yogyakarta and National Cheng Kung
University has an agreement and collaboration. The background of this research is
to compare between two Green Building rating system between Taiwan and
Indonesia. Thus, the comparison result and suggestion to Indonesian’s Green
Building rating system will be discussed in this report.

Chapter 1 of the report contains the introduction, research background,
research motivation and scope and limitation. Chapter II contains literature review
about basic knowledge. Chapter III contains the methodology of this research.
Chapter 1V is the result of the comparison and the Green Building Indonesia
improvement and Chapter V contains of conclusion and suggestion of this study.

Author realizes that this report is not perfect and thus author apologizes sincerely.

Tainan, July 5th, 2020

Author



ACKNOWLEDGEMENTS

Sincerely authors give the praises and thanks to Jesus Christ, with all of His
Graces and Blessings, author finished this final report without any problems, in
timely manner. Authors realize that this final report would not be done without the
help from others. For that, author would like to thank these people mentioned

below:

1. Professor Chi-Ming, Lai as author’s academic counselor in Taiwan that has
guided author on writing the final report and also given so much knowledge
and encouragement.

2. Ir. A.Y. Harijanto Setiawan, M. Eng., Ph. D as author’s academic counselor
in Indonesia that has guided author on report writing and also support author
to finish the report in timely manner.

3. Yi-Chang Chiang-Ph.D., Chia-Wang Yu-Ph.D., and Tzyy-hwang Shieh-
M.Sc for helping and guiding author in this study to understand the Taiwan
Green Building Tools.

4. Family, as number one supporter of author in finishing this final report,
mentally and financially.

5. Friends from 342 Program and ICEP classmate, who have always given
their supports on writing this final project.

6. Those who took place in finishing this Final Project that cannot be

mentioned one by one.

Finally, authors really hope that the report is really beneficial to all sides and

the readers.

vi



TABLE OF CONTENTS

THEIE PAGE cceeeriinriiinriinnricnntinsnnissntisssntisssstesssnesssssesssssosssssosssssossssssssssssssssssssnsess i
APPIrOVAL SREEL ..ucueeneeriiiriiinssaressnncssnncsssisssassssssnssssssessssssssssssssssssssssssssssssssasssssases ii
EXaMINers SHeEet.. o uiiiiviiiinieiiiiniiiiisnniiiseincssneesssneessnesssssecsssseesssseesssssssssscssses iii
DeClaration.......ccceeiciseicssneicssnnecssnncssnnessnncssssscssassessasssssssesssssssssssssssssessssssssssssssses iv
Preface.iiniiiiiiiiiiniciiiniinniisnncsnecssissanissesssessssisssssssssssessssnssssssssssssassssssssans \
ACKNOWICAZEMENL ...cuueeiiiiinniiccsssnnrecisssnnnesssssssesssssssessssssssssssnssssssssasssssssssssssssnanes vi
Table Of CONLENL.......ucieiviiinieiiiiieiniieiiiissiininnesssnessssnessssnsssssssssssssssssscssnessssssssns vii
LSt Of FIGUIES...cvviiiinrinssnnncssannsssanccssancssssnsssssssssasssssssssssnssssssssssssssssssssssnsssssnsssssnssss X
LiSt 0f TADIES ...cuuueeeniiiniiiniiitinistieiseeesineccsnescsnessssseessssssssssnesssssessssessssssssses xi
ADSEITACE c.uueeiiiiiiisinnesinnncsssnicsssnecsssnsssssnessssnesssssessssessssesssssssssssssssssessssnsssnsssssssseses xiii
CHAPTER I: INTRODUCTION .ccccceeiiiirniiinensnnnssnecsnssssnsssessssessssssssssssassssssssees 1
1.1. Research Background ...........cccoeoiiiiiiiiiiiicceeeeeeeeee e 1
1.2. ResSearch ODBJECHIVES ....cceevuiiiiiiiiieiiiiciecicetee et 3
1.3. Research Limitation ........ccccoceviiriiiiiriinieieniececee st 3
CHAPTER II: LITERATURE REVIEW .......iiniinrensiinsninsnncssecsssncnees 4
2.1. Green Building Method .........cccooiiiiiiiiiiiieeeeece e 4

Vil



2.2. Taiwan Green Building ...........cccveeiiiiiiiiiieiiie e 5

2.3. Indonesia Green Building ............cooouiieiiiiiiiiieciecee e 6
2.4. Comparison of Green Building ToOIS.........ccoeeuieviieriiiiiieeiieiiecieeeeee e 7
CHAPTER III: METHODOLOGY ...ccccvininsiinensuecsnnssenssessassesssessssssesssssssssssssas 8
3.1. Research APProach ..........couveeieiiiiiiiieiee sttt e eaee e e seaee e 8
320 DIBLA ..ttt e et b e st e et e abe e e abeeenanee e 9
3.2.1. Data for compariSOn StUAY ........c.ceevueeruieriieiiienieeie e eieesteereeieeeveeeee e 9
3.2.2 Data fOr CaSE STUAY ..eeevvieeieiieiiiieeiiieeeiieesieeesteeesiaeeesaseesnaeeeenaeessneeensseeenssens 9
3.3. Data ANALYSIS ..ooueeeiuiieiieeiie ettt ettt sttt ettt e e b e eate e n 9
3.3.1. CompariSON StUAY .....ccovveiieeeiieieiiiitienieeteeseeeteeseeereeeereeaeeeaessreessaeeseens 10
3.3.2 CaSE STUAY ..vveeerieeiiie ettt ettt e e e s e s rne e reeeenneeennes 10
CHAPTER IV: DATA ANALYSIS AND RESEARCH FINDINGS ............. 12
4.1. First Layer COMPATISON .......ccveervureeriueeenieeeireeeieeesireesneeesseeesseesssseessssessnnns 12
4.1.1. General COMPATISON ......eeerevreeerieerieeesieeesreeereteeseseeesreeesseeesseesssseeesseeens 13
4.1.2 Weightings COmPariSON........cccueriererriereenieenieneeneeteseeenteeeesieeneeseeesneenens 20
4.2. Second Layer COMPATISON .......cccuieruieeriienieeiieniieeieeseeereesreesseessseesseessneenseens 25
4.2.1 ENETZY SAVINE ...uvieiiiieeiieeeiieeeieeesieeesteeeseseeesseeessseesseeessseeesssesesssessssseenns 25
4.2.2 WALeT SAVINE...ccveiiiriiiiiniiintieteeit sttt ettt st ste et see b et sae e saeesaeenne s 27

viil



4.2.3 Material SAVING ........cccvieviiiiiieiieeie ettt et ebe e sve e taesaseeseeennes 29

4.2.4 Site Selection and Outdoor Environment.............cocceeieeiiinieinicniieeneenee. 31
4.2.5 IndoOor ENVITONMENT .....eoviiiiiiiiiiiiniiiieciteeeee et 33
4.3. Case study of Lighting ASSESSIMENT .......ccveeiieereiieriienieeiieeieeieeeieereesveeaeens 36
4.3.1 Greenship Lighting ASSESSMENL.........cccuveervieeriieeiieeeeieeeiieeeieeeeveeeereeens 37
4.3.2 EEWH Lighting ASSESSIMENT .......ceoeiiiriiiniieiiiieiienienieeniesienieenieseenieenens 39
4.4. Greenship IMProVeMENt. ..........cevvieriieiiierieeiiesieeiteesieeereescreessaessaeseessaeeseens 48
CHAPTER V: CONCLUSION AND SUGGESTION......ccccceeursuersuessersessacsnnss 57
T B 003163 L5 T USSR 57
BTN D4 ] 10 ) T PSRRI 58
REFCIENCES coouueeeennriiinieiiiniecinieisneecsntiissntecssseecsssesssssessssseessssessssssesssssessssssssssssssses 59
APPENUIX curveriiiissnriccsssannecssssssecsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 61

iX



LIST OF FIGURES

Figure 3.1. Steps for doing the comparison Study.........ccceceeevueerieeniienieeniienieeieens 11
Figure 4.1. Timeline of development Indonesia and Taiwan Green Building....... 15
Figure 4.2. Distribution of Greenship Indonesia indicator .............cccccccvveeeveenneen. 21
Figure 4.3. Distribution of EEWH Taiwan indicator..........cccccocevieneniinennicnnenne. 23
Figure 4.4. Comparison of Energy Saving of EEWH and Greenship.................... 26
Figure 4.5. Comparison of Water Saving of EEWH and Greenship ..................... 28
Figure 4.6. Comparison of Material Saving of EEWH and Greenship.................. 30
Figure 4.7. Comparison of Site Selection and Outdoor Environment of EEWH and
GIEENSHIP 1ottt ettt e e e e s ebeesbeeebaensaeesseenseesnseenns 32
Figure 4.8. Comparison of Indoor Environment of EEWH and Greenship........... 34
Figure 4.9. Lighting Indicator in Greenship Indonesia...........cccccoceeveriinenncnnenne. 37
Figure 4.10. The Uwi value of Heat Reduction calculation EEWH....................... 49



LIST OF TABLES

Table 4.1. General Information of Greenship and EEWH...............c.ccocviiiinnnen. 14
Table 4.2. EEWH Taiwan Indicators ...........ccocerierenieniiniiieneeeceseeeeieeeee 16
Table 4.3. Greenship Indonesia INdicators.........c.cocueeevieriierieeniieeiieiieeie e 17
Table 4.4. Prerequisites of Greenship Indonesia..........ccceevveeeciieiiiiencieenieeeeen. 19
Table 4.5. Score of each indicator of Greenship..........cccccoeeieriieninniniineeicnnenne. 20
Table 4.6. Rating award of GIreenship .........cccceecviiiiiiiiieniie i 20
Table 4.7. Score of each indicator of EEWH............c.ccoiii i 22
Table 4.8. Rating award of EEWH ... 22

Table 4.9. Difference Between EEWH and Greenship from First Layer

COIMPATISON ...veeeniieeiieeeiieeeiteeetteeeteeesteeesbeeeneseeensseeensseessseesnseessnseesanseesnsseesnnsens 24

Table 4.10. Difference Between EEWH and Greenship from Second Layer

COMIPATISON 1.uveeeeetieeeteeeereeeseeesssaesssaaeassseessseeensseeessseesssseeessseesssesssseesnssessnssessnssees 35
Table 4.11. Maximum lighting power SNI.........ccccoovieiiiiiiiiieeeeee e, 38
Table 4.12. Calculation of Lighting assessment Greenship.........c.ccceeeeveeerveeennnen. 39
Table 4.13. Stabilizer Efficiency Factor Bi........c.ccccovveiiiiiiiiieiiieeeeeeeee, 42
Table 4.14. Lighting Control Factor Ci........c.cccoevieeeiiiiiiieeieeeieeeee et 42
Table 4.15. Luminaire Efficiency Factor Di........cccoevviiiiiiiiniiiicieeeeeee e, 43

Table 4.16. Baseline for lighting power density in major operating spaces LPDcj

X1



Table 4.17. Calculation of Lighting assessment EEWH................ccooeiiiiiiinnnnnne. 47

Table 4.18. Difference Between EEWH and Greenship from Lighting

ASSESSITICIT ...ttt ettt ettt et ettt e bttt nh e ettt st e nat e e bt e naeeeneens 48
Table 4.19. Heat Reduction calculation of EEWH and Greenship........................ 49
Table 4.20. Base Water Retention calculation of EEWH ..............ccccoociininnne. 51
Table 4.21. Construction Waste Management calculation of EEWH................... 52
Table 4.22. Sewage and Garbage Improvement calculation of EEWH.................. 53
Table 4.23. Natural Lighting of EEWH and Greenship..........ccccooceeveniinieniennnne. 54

Xii



ABSTRACT

COMPARISON STUDY OF GREEN BUILDING RATING SYSTEM IN
TAIWAN AND INDONESIA, Fendy Heryanto Untaryo, Student Number
161316387, the Year 2020, Field of Specialization Engineering Management,
International Civil Engineering Program, Faculty of Engineering, Universitas Atma
Jaya Yogyakarta.

Indonesia as an emerging country and one of the biggest countries in the world,
requires large infrastructure development. Therefore, with the increase of
development rates in Indonesia, emissions produced from buildings also increasing.
In fact, Indonesia is the third top producer of greenhouse gases in the world. One
of the solutions, as a civil engineer, is applying the Green Building as our method
in the construction project to reduce the GHG emissions. However, Green Building
in Indonesia is categorized as new method and not as popular as in Taiwan.
Therefore, this study brings the comparison between the Taiwan and Indonesia
Green Building rating system to show the difference between both rating systems.
The comparison will be in qualitative analysis and have two-layer comparison. First
layer comparison consists of general aspects and weightings to give an overview of
both rating system. For the detail comparison will be shown in the second layer
comparison, where there will be five topics to compare both system, which are
Energy saving, Water Saving, Material saving, Site Selection and Outdoor
Environment, and Indoor Environment. Also, there will be an example of case study
to give clearer difference between both rating systems. From the comparison study,
can be concluded that Indonesia Green Building tools have broad scope but assessed
not very detail and some unclear criteria compare to Taiwan. Thus, by carrying this
comparison study between Indonesia and Taiwan Green Building tools, suggestions
will be provided to Green Building Council Indonesia for improvement.

Keywords: Green Building, Assessment Tools, EEWH Taiwan, Greenship
Indonesia
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