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ABSTRACT

The building sector accounts for nearly 40% of global energy-related emissions, positioning it as
a critical area for climate change mitigation and sustainable development. In line with the Paris
Agreement, Indonesia has committed to reducing emissions by 29% unconditionally and up to
41% with international support by 2030. Compared to other G20 members, however, Indonesia’s
Nationally Determined Contribution (NDC) remains modest, with the building sector
underrepresented in its roadmap. Strengthening green building regulation is therefore essential to
closing this gap. This study conducts a comparative analysis of three international rating systems—
LEED (United States), Green Mark (Singapore), and Green Star (Australia)—and two Indonesian
frameworks: the Greenship Rating System and Banyuwangi Regency Regulation No. 1 of 2022.
Using a qualitative documentary approach, the research evaluates these frameworks across three
dimensions: core criteria, assessment mechanisms, and contextual adaptation. Secondary data
were drawn from official certification guidelines, regulatory documents, and published case
studies, including Banyuwangi International Airport, which achieved Greenship Gold
Certification under the municipal regulation. The findings indicate that while international systems
emphasize comprehensiveness, innovation, and performance verification, Indonesian frameworks
prioritize tropical adaptation and regulatory compliance. The Banyuwangi case demonstrates the
potential of local governments to institutionalize sustainability but also highlights the limitations
of narrow regulatory scope. The study identifies four strategies for harmonization: integrating
LEED’s verification mechanisms, Green Mark’s tropical efficiency benchmarks, Green Star’s
social dimensions, and scaling progressive local initiatives nationally. By adopting these strategies,
Indonesia can enhance the global credibility of its green building frameworks, strengthen the
building sector’s contribution to its NDC 2030 targets, and reduce the gap with other G20
countries, thereby advancing both national and global climate goals.

Key Words: Green building; Rating systems; Regulatory harmonization; Indonesia; NDC
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INTRODUCTION

The building sector has been recognized as one of the largest contributors to global carbon
emissions, responsible for nearly 40% of the world’s energy-related emissions (UNEP, 2023). This
significant impact places buildings at the center of climate change mitigation strategies,
particularly in achieving global net-zero targets by 2050 (Aram et al., 2022; Jaumotte et al., 2021).
To address these challenges, a variety of green building rating systems have emerged
internationally, including Leadership in Energy and Environmental Design (LEED) in the United
States, Green Mark in Singapore, Green Star in Australia, and the Building Research
Establishment Environmental Assessment Method (BREEAM) in the United Kingdom. Each of
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these systems reflects not only technical considerations of energy and environmental performance
but also embodies the socio-cultural and regulatory priorities of their respective regions.
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Figure 1. Indonesia's position in implementing the 2030 NDC targets compared to other G20 member countries
(UNEP, 2023)

In line with the Paris Agreement, countries have pledged Nationally Determined Contributions
(NDCs) as pathways toward achieving their climate targets for 2030 and beyond (den Elzen et al.,
2022). Indonesia has committed to reducing its emissions by 29% unconditionally and up to 41%
with international assistance by 2030 (Sentot Sudarwanto & Daryanti, 2025). Compared to other
G20 members, many of which have already pledged more ambitious reductions or net-zero targets
by 2050, Indonesia’s commitment remains relatively modest (UNEP, 2023). Furthermore, while
Indonesia’s NDC highlights the energy and land-use sectors, the building sector is still
underemphasized, despite its substantial contribution to national energy demand and carbon
emissions (Hastuti, 2024). In contrast, several G20 countries, such as the European Union, the
United States, and Japan, have explicitly integrated building efficiency standards and sustainable
building strategies into their NDC roadmaps (Le et al., 2023; Song et al., 2024; bérolfsdottir et al.,
2023). This gap highlights the urgent need for Indonesia to reinforce its building regulations to
better align with global climate commitments.

Within this context, Indonesia has taken important steps to strengthen its green building
framework. The Greenship Rating System, introduced by the Green Building Council Indonesia
(GBCI) in 2010, was developed to adapt sustainability principles to the tropical climate and
national regulatory framework (Meidayanti Mustika et al., 2021). At the national level, Ministerial
Regulation of Public Works and Housing (PUPR) No. 21 of 2021 provides a framework for green
building assessment in Indonesia. At the local level, Banyuwangi Regency introduced Regulation
No. 1 of 2022 as a regional instrument to implement building governance within its jurisdiction.
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While the Banyuwangi regulation does not directly derive from the Ministerial Regulation, it
operates within the broader national regulatory system, particularly through the adoption of
mechanisms such as Building Approval (PBG), Certificate of Feasibility (SLF), and technical
compliance procedures. This indicates that the relationship between the two regulations is
characterized by indirect alignment within a multi-level governance framework, where national
policies provide overarching direction and local governments adapt and operationalize these
principles according to regional contexts.

Despite these developments, there remains a significant gap between Indonesia’s local frameworks
and globally recognized standards. International systems emphasize innovation, continuous
performance verification, and social well-being, whereas Indonesian frameworks are still evolving
and primarily emphasize climatic adaptation and regulatory compliance. Previous research has
examined international standards and Greenship separately, yet limited attention has been given
to the integration of local regulations within the global discourse on sustainable buildings.

This study aims to address this gap by conducting a comparative analysis of international and
Indonesian green building standards, focusing on the Greenship Rating System and Banyuwangi
Regulation No. 1/2022. In particular, the study distinguishes between different governance
approaches, including voluntary rating systems, government-supported certification schemes, and
mandatory regulatory frameworks. In the Indonesian context, the Greenship Rating System
operates as a voluntary certification tool developed by the Green Building Council Indonesia,
primarily driven by market incentives and professional adoption. In contrast, Banyuwangi
Regulation No. 1 of 2022 represents a mandatory approach, requiring compliance with green
building principles through local governance mechanisms. Internationally, most rating systems
such as LEED and Green Star are voluntary in nature, relying on market recognition and
certification value to drive adoption. However, systems like Green Mark in Singapore demonstrate
a hybrid model, where certification is integrated with government policies and, in some cases,
linked to regulatory requirements. This distinction is essential to understanding how sustainability
principles are implemented across different institutional contexts.

LITERATURE REVIEW
Green Building Concepts

The concept of green building has evolved as a response to the urgent need to reduce
environmental impacts of the construction sector while enhancing occupant well-being and long-
term resource efficiency (Ilmi & Sunarya, 2025; Sukma & Cahyono, 2025; Waskitaningrum &
Avenzoar, 2024) . According to the World Green Building Council, a green building is one that,
in its design, construction, and operation, reduces negative environmental impacts and creates
positive outcomes for people and the natural environment (Nain et al., 2021; Dharmatanna et al.,
2026). Core dimensions typically include energy efficiency, water conservation, material
sustainability, indoor environmental quality, site management, and innovation.

Global Rating Systems
Globally, several rating systems have emerged as benchmarks for sustainable building practices.

e LEED (Leadership in Energy and Environmental Design), developed in the United
States, is one of the most widely recognized systems, employing a point-based
framework across categories such as energy, water, materials, and indoor environment
(Tsirovasilis et al., 2025).

e Green Mark, introduced by Singapore’s Building and Construction Authority (BCA),
emphasizes tropical climate adaptation through metrics like Envelope Thermal Transfer
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Value (ETTV) and Residential Envelope Thermal Value (RETV), with strong focus on
energy performance and cooling efficiency (Kimura & Meng, 2021).

e Green Star, managed by the Green Building Council of Australia (GBCA), adopts a
holistic approach that incorporates environmental, economic, and social sustainability
dimensions, including health, biodiversity, and community engagement (Udawatta et al.,
2020).

e BREEAM, developed in the United Kingdom, is among the earliest rating systems,
prioritizing environmental performance verification through rigorous assessment
protocols (Tsirovasilis et al., 2025).

These rating systems reflect not only technical performance but also contextual values shaped by
each country’s climate, governance, and societal priorities.

Indonesian Rating and Regulatory Frameworks

Indonesia has introduced its own framework through the Greenship Rating System, developed by
the Green Building Council Indonesia (GBCI) in 2010. Greenship evaluates buildings across six
categories: appropriate site development, energy efficiency, water conservation, material
resources, indoor health and comfort, and building management. Unlike LEED or Green Star,
Greenship is specifically tailored to tropical climatic conditions and national regulatory structures.

National-level support is reflected in Law No. 28 of 2002 on Buildings, SNI 03-1736-2011, and
the Ministerial Regulation PUPR No. 21 0of 2021 on Green Building Assessment, which formalize
sustainability as part of building codes. At the local level, Banyuwangi Regency Regulation No. 1
of 2022 on Green Buildings has emerged as a pioneering example of municipal-level regulation,
mandating sustainable design practices and enabling projects such as the Banyuwangi
International Airport to achieve Greenship Gold Certification. The regulation operates within the
Indonesian regulatory hierarchy and is aligned with higher-level regulations governing building
construction, particularly Government Regulation No. 16 of 2021. It adopts national mechanisms
such as Building Approval (PBG), Certificate of Feasibility (SLF), and technical compliance
standards. In terms of green building principles, the regulation defines a green building as one that
demonstrates measurable performance in energy efficiency, water conservation, and resource
management across its lifecycle . These aspects indicate a performance-oriented approach,
although implementation remains largely compliance-based.

Previous Studies and Identified Gap

Previous scholarship on green building in Indonesia has focused primarily on the adoption and
implementation of Greenship in commercial or public buildings (Lendra et al., 2025; Sahid et al.,
2020). Some comparative studies have examined Greenship in relation to LEED or Green Mark,
highlighting similarities in criteria and challenges in certification processes (Doan et al., 2023;
Saleh et al., 2024). However, limited attention has been directed to the role of local government
regulations, such as Banyuwangi’s, in bridging the gap between national standards and global
benchmarks.

This research addresses this gap by situating local regulations within the broader comparative
discourse of international and Indonesian green building frameworks. It contributes to
understanding how harmonization between global standards and local adaptations can support
Indonesia’s progress toward its 2030 Nationally Determined Contribution (NDC) commitments,
particularly within the building sector that remains underrepresented in current policy frameworks.
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RESEARCH METHODOLOGY

This research employs a qualitative comparative approach that relies on documentary analysis and
secondary data review to examine the similarities and differences between global and Indonesian
green building frameworks. The focus of the study is on three international rating systems LEED,
Green Mark, and Green Star and two Indonesian frameworks, namely the Greenship Rating
System developed by the Green Building Council Indonesia (GBCI) and Banyuwangi Regency
Regulation No. 1 0f 2022 on Green Buildings. These systems represent different governance levels
and institutional characteristics, ranging from global and national professional certification
schemes to locally enforced regulatory instruments. This distinction is important to ensure that the
comparison accounts not only for technical criteria but also for the governance structures that
shape their implementation.

The selection of LEED, Green Mark, and Green Star is based on their representation of different
governance models and geographical contexts. LEED is globally recognized and widely adopted
across multiple countries, representing a market-driven certification system developed by a
professional organization. Green Mark reflects a government-integrated framework that aligns
certification with national sustainability policies, particularly in tropical contexts. Green Star
represents a nationally developed rating system by a professional council that incorporates broader
environmental and social sustainability dimensions. In contrast, the Indonesian frameworks
represent two distinct governance approaches. The Greenship Rating System operates as a
voluntary certification tool developed by a professional association, while Banyuwangi Regency
Regulation No. 1 of 2022 functions as a mandatory regulatory instrument implemented at the local
government level. This combination allows the study to compare not only technical criteria but
also differences in governance hierarchy, including global, national, and local levels, as well as
voluntary and mandatory mechanisms.

Data for the study were drawn from multiple sources to ensure reliability and triangulation. Official
documents, including rating manuals and certification guidelines from USGBC, BCA, GBCA,
BRE, and GBCI, served as the primary sources. Indonesian national and local regulations, such as
Law No. 28 of 2002 on Buildings, SNI 03-1736-2011, and Ministerial Regulation PUPR No. 21
of 2021, were also examined. In addition, peer-reviewed academic publications, conference
papers, and institutional reports provided critical insights into the development and application of
green building systems. Finally, the study utilized previously published compilations and tabulated
datasets of certified buildings as secondary sources to supplement the analysis.

The comparative framework was structured around three analytical dimensions: (1) the core
criteria of each system, such as energy efficiency, water conservation, material use, indoor
environmental quality, site management, innovation, and social aspects; (2) the assessment
mechanisms, including point allocation, weighting structures, certification tiers, and performance
verification; and (3) the contextual factors of each framework, such as socio-cultural integration,
climatic adaptation, and regulatory support. A case illustration of Banyuwangi International
Airport was included to demonstrate the practical interaction between local regulations and the
Greenship certification process.

This study acknowledges its limitations, particularly its reliance on secondary data rather than
primary fieldwork. As such, the findings emphasize comparative structures and conceptual
implications rather than empirical validation of operational performance. Future research could
build upon this study by integrating quantitative energy and emissions data, along with stakeholder
perspectives, to enhance the robustness of the analysis.
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ANALYSIS AND DISCUSSION

The comparative analysis shows important differences between international green building
frameworks and Indonesian systems. While global rating tools emphasize innovation,
comprehensiveness, and international recognition, Indonesian frameworks prioritize tropical
adaptation and regulatory alignment.

Table 1. Comparative Overview of Global and Indonesian Green Building Standards

System Core Focus Strengths Limitations Contextual Reference
Notes
LEED Energy, Comprehensive,  High cost; Widely Tsirovasilis
(USA) water, internationally complex adopted as  etal., 2025
materials, recognized, process; less global
IEQ, strong market suited for benchmark
innovation, value tropical
regional contexts
priorities
Green Mark Energy Effective for Narrow scope;  Reflects Liu et al.,
(Singapore) efficiency, humid tropical limited social ~ Singapore’s 2021
tropical climates; strong  considerations efficiency-
climate government driven
adaptation support governance
(ETTV,
RETV)
Green Star  Holistic: Integrates Documentation Reflects Undawatta
(Australia)  energy, social/community intensive; Australia’s  etal., 2021
water, values; addresses resource community
transport, circular economy demanding -oriented
biodiversity, culture
health,
innovation
Greenship Site, energy, Contextualized Limited Developed Lendra et
(Indonesia)  water, for tropical innovation & by GBCI al., 2025
materials, Indonesia; verification; for
indoor aligned with lacks global Indonesia
comfort, national codes recognition
building
management
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System Core Focus Strengths Limitations Contextual Reference
Notes
Banyuwangi Localized Progressive Limited scope; Pioneer of  Perda No.
Regulation  implementati municipal policy lacks municipal-  1/2022; PP
(2022) onof green  applied in innovation and level No.
building Banyuwangi lifecycle regulation  16/2021
principles International monitoring
Airport (Gold)

Table 1 highlights not only the technical aspects of each green building system but also their
institutional and geographical contexts. Each framework reflects the priorities of its originating
country, shaped by climatic conditions, governance structures, and policy approaches. For
instance, Green Mark emphasizes tropical energy performance due to Singapore’s climate, while
Green Star incorporates social and community dimensions reflecting Australia’s sustainability
agenda. In contrast, Indonesian frameworks such as Greenship and Banyuwangi Regulation
emphasize climatic adaptation and regulatory alignment. This comparison demonstrates that green
building standards are not only technical instruments but also products of their socio-political and
environmental contexts.

As reflected in Table 1, LEED offers a globally accepted standard with comprehensive criteria;
however, its high certification cost and limited adaptability to tropical climates reduce its
accessibility in developing countries. This finding is consistent with previous studies that highlight
cost barriers and contextual limitations in applying LEED outside its original context (Tsirovasilis
et al., 2025; Doan et al., 2023). Green Mark demonstrates strong technical adaptation for tropical
climates, particularly through ETTV and RETV indicators, aligning with research emphasizing its
effectiveness in addressing cooling-dominated environments (Kimura & Meng, 2021). However,
its relatively limited integration of social sustainability dimensions has also been noted in prior
studies.

Green Star expands the scope of sustainability by incorporating community health, biodiversity,
and circular economy principles, reflecting broader socio-environmental priorities in Australia
(Udawatta et al., 2020). Despite this, its resource-intensive documentation requirements may limit
its applicability in developing contexts. In contrast, Greenship adapts sustainability principles to
Indonesia’s tropical conditions and aligns with national regulatory frameworks, supporting
findings from previous studies that highlight its contextual relevance (Lendra et al., 2025).
However, consistent with earlier research, it remains limited in terms of innovation, global
recognition, and continuous performance verification when compared to international systems
(Doan et al., 2023).

These comparisons indicate that while international systems excel in innovation and global
benchmarking, locally developed frameworks prioritize contextual adaptation and regulatory
alignment, revealing a structural gap between performance-driven certification systems and
compliance-based regulatory approaches.
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Figur 2. Blimbingsari Banyuwangi International Airport (Source: author)

A notable local innovation is Banyuwangi Regency Regulation No. 1 of 2022, which mandates the
implementation of green building principles within municipal governance. Its practical application
can be observed in the Banyuwangi International Airport (Figure 2), a landmark project that
achieved Greenship Gold Certification. In this case, the regulatory framework functions as an
enabling mechanism, while the Greenship Rating System provides the technical assessment
criteria. The airport demonstrates the integration of key green building aspects, including passive
cooling strategies, natural ventilation, daylight optimization, and the use of locally sourced
materials. These features align with both Greenship criteria and the performance-oriented
principles outlined in the Banyuwangi regulation, particularly in terms of energy efficiency,
resource conservation, and climate-responsive design (Dharmatanna, 2023; Dharmatanna &
Hidayatun, 2021). Empirical studies further indicate that the implementation of such strategies
significantly enhances user comfort, contributing up to 66.6% of perceived environmental quality
(Cahyaningrum & Yudianto, 2023). In addition, the incorporation of renewable energy systems,
natural lighting, cross ventilation, and water reuse strategies reflects alignment with core
Greenship categories such as energy efficiency, water conservation, and indoor environmental
quality (Rossa et al., 2023; Aprilian & Rizaldi, 2023).

From a broader perspective, the design also incorporates climate-responsive and biophilic
strategies that are consistent with global sustainability approaches, particularly in enhancing
energy efficiency and resource management. However, not all aspects of global green building
systems are directly transferable to the Indonesian context. Advanced performance metrics,
innovation credits, and lifecycle monitoring commonly emphasized in systems such as LEED
remain limited due to technological, economic, and regulatory constraints. Conversely, passive
design strategies, climatic adaptation, and resource efficiency are highly relevant and effectively
implemented.

This case demonstrates that local green building practices in Indonesia tend to prioritize contextual
adaptability and feasibility, while selectively adopting global sustainability principles. It highlights
the importance of a hybrid approach, where global benchmarks are adapted to local climatic,
economic, and institutional conditions rather than applied uniformly.

Strategies for Harmonization

Several pathways for harmonization emerge from this analysis. First, Indonesia could adopt
continuous performance verification, as in LEED, to ensure buildings maintain sustainability
beyond certification. Second, tropical efficiency benchmarks from Green Mark could strengthen
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Greenship in addressing energy-intensive cooling demands. Third, social and community well-
being indicators from Green Star could broaden Greenship’s scope, embedding cultural and health
dimensions into certification. Finally, expanding progressive local initiatives such as the
Banyuwangi Regulation to other municipalities could enhance regulatory enforcement and
accelerate the diffusion of green building practices.

By pursuing these strategies, Indonesia can position its frameworks to better align with global
standards while retaining cultural and climatic relevance. This alignment would not only enhance
the credibility of Greenship internationally but also strengthen the building sector’s contribution
to Indonesia’s Nationally Determined Contribution (NDC) 2030, where commitments remain
modest compared to other G20 countries. Strengthened green building regulation thus becomes a
key instrument for bridging global expectations with local realities.

CONCLUSION

This study demonstrates that differences in green building standards are not solely technical but
are fundamentally shaped by governance structures, including variations in institutional levels
(global, national, and local) and implementation mechanisms (voluntary versus mandatory). By
comparing international systems such as LEED, Green Mark, and Green Star with Indonesia’s
Greenship framework and Banyuwangi Regency Regulation No. 1 of 2022, this research highlights
how sustainability principles are translated differently across regulatory and professional contexts.
The findings show that international systems are characterized by their comprehensiveness,
innovation, and global recognition, while Indonesian frameworks emphasize climatic adaptation
and regulatory alignment. The case of Banyuwangi International Airport illustrates how local
regulations can function as enabling instruments, while voluntary certification systems such as
Greenship provide technical evaluation tools, demonstrating a complementary relationship
between governance and assessment mechanisms.

Despite these advancements, significant gaps remain in Indonesia’s frameworks, particularly in
terms of innovation, social integration, and long-term performance verification. Addressing these
gaps is essential for achieving regulatory harmonization with global best practices. Four strategic
pathways are identified: (1) adopting continuous performance verification mechanisms similar to
LEED; (2) strengthening tropical-specific technical benchmarks inspired by Green Mark; (3)
embedding social and community dimensions as emphasized in Green Star; and (4) expanding
progressive local policies such as Banyuwangi’s across other municipalities.

By pursuing these strategies, Indonesia can enhance the robustness and credibility of its green
building frameworks while maintaining contextual relevance. More importantly, such
harmonization would strengthen the role of the building sector in contributing to Indonesia’s
Nationally Determined Contribution (NDC) 2030, positioning it as a key instrument in bridging
global sustainability targets with local implementation realities.

References

Aprilian, B. K., & Rizaldi, M. A. (2023). Achieving Green Airport Standards by Managing Indoor
CO and CO2 Levels at Domestic Terminal of Banyuwangi Airport. Journal of
Environmental Health and Sustainable Development.

Aram, K., Taherkhani, R., & Simelyté, A. (2022). Multistage Optimization toward a Nearly Net

Zero Energy Building Due to Climate Change. Energies, 15(3), 983.
https://doi.org/10.3390/en15030983


https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw

E-ISSN: 2808-0947
Dearsip, Vol. 06 No. 01 2026

Almeida, L., Senaratne, S., & Perera, S. (2025). Implementing Sustainable Strategies Towards
Green Star Classification: Collaborative Project of an Educational Building. In Embedding
Sustainability in Built Environment Curricula: Opportunities and Challenges (pp. 67-83).
Cham: Springer Nature Switzerland.

Cahyaningrum, S. D., & Yudianto, K. (2023). Pengaruh penerapan konsep green building terhadap
kenyamanan pengguna jasa di terminal Bandar Udara Internasional Banyuwangi. Jurnal
Ilmiah Dan Karya Mahasiswa, 1(2), 112-120.

den Elzen, M. G. J., Dafnomilis, I., Forsell, N., Fragkos, P., Fragkiadakis, K., Hohne, N.,
Kuramochi, T., Nascimento, L., Roelfsema, M., van Soest, H., & Sperling, F. (2022).
Updated nationally determined contributions collectively raise ambition levels but need

strengthening further to keep Paris goals within reach. Mitigation and Adaptation Strategies
for Global Change, 27(5), 33. https://doi.org/10.1007/s11027-022-10008-7

Dharmatanna, S. W., Nathanael, N., Gunawan, S., & Florencia, N. (2026). Dinamika Geografis,
Iklim, dan Budaya dalam Standar Bangunan Hijau: Studi Komparatif Global. Jurnal Sains
Bangunan, 3(1), 28-37.

Dharmatanna, S. W. (2023). ARCHITECTONIC REGIONALISME DALAM ARSITEKTUR
OSING. ALUR : Jurnal Arsitektur, 6(2), Article 2. https://doi.org/10.54367/alur.v6i2.2605

Dharmatanna, S. W., & Hidayatun, M. 1. (2021). KAJIAN PENDEKATAN TACTILE
REGIONALISME DALAM ARSITEKTUR OSING. Advances in Civil Engineering and
Sustainable Architecture, 3(1), Article 1.

Doan, D. T., Tran, H. V., Aigwi, L. E., Naismith, N., Ghaffarianhoseini, A., & Ghaffarianhoseini,
A. (2023). Green building rating systems: A critical comparison between LOTUS, LEED,
and Green Mark. Environmental Research Communications, 5(7), 075008.
https://doi.org/10.1088/2515-7620/ace613

Hastuti, 1. S. (2024). Assessing Indonesia’s Enhanced Nationally Determined Contributions
(NDC) to The Paris Agreement: Ildentifying The Obstacles Indonesia has in Addressing
Climate Change. 154—167. https://doi.org/10.2991/978-2-38476-269-9 14

IImi, A. M., & Sunarya, W. (2024). Analysis of the Principles of Green Architecture in Bogor
Creative Hub. DEARSIP: Journal of Architecture and Civil, 4(02), 12-25.

Jaumotte, M. F., Liu, W., & McKibbin, W. J. (2021). Mitigating Climate Change: Growth-
Friendly Policies to Achieve Net Zero Emissions by 2050. International Monetary Fund.

Kimura, S., & Meng, L. S. (2021). Technical Guidelines for Energy Efficiency and Conservation
in Commercial Buildings. Economic Research Institute for ASEAN and East Asia (ERIA).
https://EconPapers.repec.org/RePEc:era:eriabk:2021-rpr-14

Le, A., Rodrigo, N., Domingo, N., & Senaratne, S. (2023). Policy Mapping for Net-Zero-Carbon
Buildings:  Insights from Leading Countries.  Buildings, 13(11), 2766.
https://doi.org/10.3390/buildings13112766

Lendra, L., Jesica, J., Wibowo, M. A., Hatmoko, J. U. D., & Andi, A. (2025). Green building
assessment tools in Indonesia: A systematic literature review and comparative analysis. E3S
Web of Conferences, 605, 03023. https://doi.org/10.1051/e3sconf/202560503023

Liu, Z., Wang, Q., Gan, V. J., & Peh, L. (2020). Envelope thermal performance analysis based on
building information model (BIM) cloud platform—Proposed green mark collaboration
environment. Energies, 13(3), 586.

Meidayanti Mustika, N. W., Sueca, N. P., Acwin Dwijendra, N. K., & Agung Diasana Putra, 1. D.
G. (2021). Sustainable Socio-cultural Aspect Within Green Building User Behavior in Bali,
Indonesia. IOP Conference Series: Earth and Environmental Science, 933(1), 012021.
https://doi.org/10.1088/1755-1315/933/1/012021

10


https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://doi.org/10.1051/e3sconf/202560503023
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw

E-ISSN: 2808-0947
Dearsip, Vol. 06 No. 01 2026

Nain, A., Banerjee, A., & Melkania, N. p. (2021). Effects of Green Buildings on the Environment.
In Digital Cities Roadmap (pp. 477-507). John Wiley & Sons, Ltd.
https://doi.org/10.1002/9781119792079.ch15

Rossa, A., Firmansyah, M. A., & Zuhri, S. (2023). THE EFFECT OF BANYUWANGI AIRPORT
FACADE DESIGN ON THERMAL COMFORT. A4DBE, 3(1), 113-123.

Sahid, Sumiyati, Y., & Purisari, R. (2020). The Constrains of Green Building Implementation in
Indonesia.  Journal  of  Physics:  Conference  Series,  1485(1), 012050.
https://doi.org/10.1088/1742-6596/1485/1/012050

Saleh, N. M., Saleh, A. M., Raed A. Hasan, Keighobadi, J., Ahmed, O. K., & Hamad, Z. K. (2024).
Analyzing and Comparing Global Sustainability Standards: LEED, BREEAM, and PBRS in
Green Building arch article topic. Babylonian Journal of Internet of Things, 2024, 70-78.
https://doi.org/10.58496/BJ10T/2024/009

Sentot Sudarwanto, A. & Daryanti. (2025). Examining legal tools in encouraging the achievement
of net zero emission: A way forward for Indonesia. IOP Conference Series: Earth and
Environmental Science, 1438(1), 012018. https://doi.org/10.1088/1755-
1315/1438/1/012018

Song, K., Farr, K. B., & Hsu, A. (2024). Assessing subnational climate action in G20 cities and
regions: Progress and ambition. One Earth, 7(12), 2189-2203.
https://doi.org/10.1016/j.oneear.2024.10.001

Sukma, M. F. A., & Cahyono, H. S. (2025). ENVIRONMENTAL SUSTAINABILITY
ANALYSIS IN KAMAJAYA HOUSING IN SUPPORTING THE FEASIBILITY OF
LIVING. DEARSIP: Journal of Architecture and Civil, 5(02), 257-274.

Tsirovasilis, E., Katafygiotou, M., & Psathiti, C. (2025). Comparative Assessment of LEED,
BREEAM, and WELL: Advancing Sustainable Built Environments. Energies, 18(16), 4322.
https://doi.org/10.3390/en18164322

Udawatta, N., Zuo, J., Chiveralls, K., & Zillante, G. (2020). From green buildings to living
buildings? Rating schemes and waste management practices in Australian educational
buildings. Engineering, Construction and Architectural Management, 28(4), 1278—1294.
https://doi.org/10.1108/ECAM-03-2019-0177

UNEP. (2023). United Nations Environment Programme Annual Report 2023 (pp. 1-24). United
Nations Environment Programme 2023. https://www.unep.org/annualreport/2023

Waskitaningrum, N., & Avenzoar, A. (2024). PENERAPAN GREEN ARCHITECTURE
TERHADAP PERPUSTAKAAN UNIVERSITAS INDONESIA. DEARSIP: Journal of
Architecture and Civil, 4(01), 95-103.

porolfsdottir, E., Arnadottir, A., & Heinonen, J. (2023). Net zero emission buildings: A review of
academic literature and national roadmaps. Environmental Research: Infrastructure and
Sustainability, 3(4), 042002. https://doi.org/10.1088/2634-4505/ad0e80

11


https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw
https://www.zotero.org/google-docs/?lfmodw

