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ABSTRACT: Green building is vital for reducing the environmental impact of building construction. However, 
owners and developers are hesitant to implement this building concept into their projects due to its numerous 
challenges. Therefore, this study aimed to identify the stakeholders' barriers to the green building project at 
Universitas Gadjah Mada (UGM) from 2018 to 2022. Data were collected from a questionnaire survey to assess 
stakeholders' perceptions using benchmarks from previous related studies. The collected data were analyzed 
using descriptive and inferential statistics in SPSS to identify the five most significant barriers. The findings 
included high costs for green products, materials, and technology (mean = 3.76), an additional cost of obtaining 
green certification (mean = 3.74), different occupants' perceptions of quality of life and consumption habits 
(mean = 3.69), a lack of green building technology training for project staff (mean = 3.60), and the cost of 
operating and maintaining green building is high (mean = 3.45). These results are evaluations for the authorities 
to optimize the development of green building in Indonesia. 
 
Keywords: Green building barriers, Green building certification, Green building evaluation, Stakeholders’ 
perceptions. 
 
1. INTRODUCTION 
 

The environmental impact of the building 
construction process has led to over 40% of the total 
carbon emissions and energy production, thereby 
influencing global warming and increasing the 
number of forest fires, droughts, and floods [1]. As 
the public's concern about the impact of carbon 
emissions continues to grow, much emphasis is 
being placed on implementing sustainable 
development in the construction industry [2]. 
However, this is realized through implementing an 
alternative method referred to as green building. Its 
practices conserve energy and resources while 
providing comfort and improving user health [3]. 
There is already a policy that governs green 
building development enacted through PUPR 
Ministerial Regulation No. 21 of 2021, as well as 
green building certification, namely Greenship and 
Edge, developed by the Green Building Council 
Indonesia (GBCI).  

In Indonesia, there are Green-certified buildings 
consist of 26 existing buildings and 50 new 
buildings that are Greenship certified, as well as 70 
Edge-certified buildings [4]. Meanwhile, in 2022, 
Universitas Gadjah Mada (UGM) in Yogyakarta 
constructed ten green buildings to achieve 
Greenship and Edge certification to develop the 
green campus concept movement. Undoubtedly, the 
development of green building in the context of 
educational institutions is relevant, considering that 
most of these facilities are only commercial 
buildings and most certified ones are located in 

Jakarta. Despite its benefits, the government has 
issued regulations to promote green building 
development, but certain barriers are encountered. 
For example, stakeholders in the country need to be 
more hesitant in incorporating the green building 
concept into their project development due to higher 
costs and a lack of sustainability knowledge [5,6]. 
The previous study on the limitations and barriers 
of the green building concept was only measured by 
the stakeholders' perspectives. These individuals 
are mainly Architectural Engineering and 
Construction (AEC) industry professionals [7,8]. 
However, the success of green building is 
dependent on the construction and operational 
process.  

Previous studies generally discussed the green 
building concept financially, environmentally, 
socially, and technically [9]. These include the use 
of energy in building operations [10], indoor 
environmental quality [11], and the utilization of 
building materials [12]. In comparison, [5] the 
stakeholders' understanding of the theory, practical 
implementation of sustainability, and the ranking of 
green building in Indonesia were identified. This 
study identifies the barriers encountered by 
stakeholders during the construction and operation 
of green building at UGM. 

 
2. RESEARCH SIGNIFICANCE 
 
 This study aimed to address the gaps in previous 
research by collecting the perceptions of 
stakeholders involved in the planning and operation 
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stages of the UGM green building project. Previous 
research identified economic, social, technical, and 
policy aspects as potential barriers to the 
implementation of green building. The findings of 
this study can be used to evaluate the GBCI and 
provide owners and developers with valuable 
insight when considering the adoption of green 
building in Indonesia. Additionally, this study can 
be used to evaluate the development of green 
buildings in Indonesia and determine if the same 
barriers still exist. 
 
3. LITERATURE REVIEW  
 
 Previous study in Malaysia [21] examines the 
behavior and practices of the green building 
industry by identifying barriers, drivers, and 
strategies to improve green building practices. This 
cross-sectional study analyzes numerical and 
quantitative data using descriptive analysis and 
statistics, including frequency percentages, means, 
and standard deviations. The finding shows that 
long-term economic benefits and government 
policies effectively motivate behavioral change and 
organizational commitment to green practices. And 
the barriers to green building in Malaysia are 
financial cost, technical knowledge and expertise, 
and demand from clients or investors. 

 Meanwhile, [35] examines barriers to adopting 
green building technology in China's rural housing 
development and examines the causal linkages. 
This study uses the method of grey-DEMATEL, 
with the result that there is limited demand for green 
building technology from rural residents, and the 
high cost of green building technology is the main 
obstacle to adopting green building technology in 
rural areas. 

Recent research [36] conducted a systematic 
literature to identify various risks in green building 
projects including financial, material and 
equipment, design, technical, stakeholders, 
management, environmental, legal, and regulatory 
risk, by developed a hierarchical structural model. 
The findings of this research are linked to the 
shortage of funding and resources; unavailability 
and shortage of approved green materials and 
technologies; poor communication and information 
sharing between the project team members; 
inadequate professional knowledge and expertise in 
efficient green building methods, technologies, and 
eco-products; and inflation and changes in prices of 
green construction materials. 

Following a thorough review of previous studies 
on the construction of green building in various 
countries, the present one identified 17 potential 
barriers that hinder the adoption of green building, 
as shown in Table 1. This study used the identified 
potential barriers as a benchmark for stakeholder 
perceptions of green building barriers. 

Table 1 List of barriers encountered during the 
green building construction, identified from diverse 
literatures 
 

Code Barriers References 
B1 Less experienced designers, 

contractors, or suppliers of 
green building projects 

[16–20] 

B2 Lack of knowledge and 
technical expertise about 

green building 

[2,21,22] 

B3 Lack of understanding of 
green technology 

[2,21–23] 

B4 Lack of awareness about 
green building and its 

benefits 

[2,5,17,22,24,25] 

B5 Inadequate communication 
and cooperation among 

project stakeholders 

[16,17,20,23] 

B6 Resistance to change from 
the use of traditional 

technologies 

[2,20,26] 

B7 Lack of green building 
technology training for 

project staff 

[2,22,26] 

B8 Stakeholders are excluded, or 
included too late, in the 
development process to 
implement sustainability 

measures 

[2,22] 

B9 Lack of availability of green 
materials and equipment 

[7,17,27] 

B10 Lack of interest from clients 
and market demands 

[21,27] 

B11 High costs of green products, 
materials, and technologies 

[3,7,17,21,23,24,2
8] 

B12 Additional costs to obtain 
green certification 

[21,29] 

B13 Complicating green building 
project laws and regulations 

[7,20,22,23,27] 

B14 Troublesome government 
approval procedures 

[16,24,26] 

B15 Lack of pilot projects [2,7,22,26] 
B16 High operating and 

maintenance costs for green 
building 

[3,16,21] 

B17 Different occupants' 
perceptions of quality of life 

and consumption habits 

[16,17,20,29] 

 
4. METHODOLOGY 
 
4.1 Data Collection 

 
In this present study, questionnaire surveys were 

used to obtain feedback from stakeholders involved 
in the UGM green building development to 
determine the barriers or limitations encountered 
during the construction and operation processes. 
Questionnaire surveys have been widely used in 
green building studies to solicit expert opinion [13]. 
As a result, this quantitative study focused on the 
situation as viewed by the respective stakeholders.  

Nominal and ordinal scales were used to assess 
the respondents' agreement with the indicators 
provided in the Likert format comprising strongly 
disagree, disagree, neutral, agree, and strongly 
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agree. The questionnaire was divided into two 
sections, the first for demographic information 
about the respondents, comprising work experience, 
role in the UGM green building project, 
involvement in green building training, and whether 
they were certified by professionals. The second is 
for the indicators of green building barriers. 
Meanwhile, before distributing the questionnaire, 
five pilot surveys were conducted by experts to 
ensure the validity of its design [14,15]. The 
respondents were selected using a purposive 
sampling technique to ensure that they met the 
required criteria in the stakeholder group [7]. 

The stakeholders were divided into five groups, 
namely owner, consultant, contractor, user, and 
maintenance operator. As a determinant of green 
building concept adoption, the owner comprises all 
the decision-makers involved in the construction of 
campus buildings, such as the Rector and the staff. 
As AEC industry professionals, consultants and 
contractors are responsible for realizing green 
building practices in accordance with the mandated 
requirements and criteria and applicable standards. 
Users are perceived as residents of the green 
building as well as policymakers with respect to the 
operational activities of the Dean of each faculty. 
Furthermore, the maintenance operator is 
responsible for sustaining green building 
technology while ensuring its absolute performance. 
The user and maintenance operator groups at UGM 
were found in eight faculties alongside a list of 
buildings, as shown in Table 2. The survey was 
conducted online and offline using Google Forms 
and questionnaires. 
 
Table 2 List of green buildings at UGM 
 

No Building’s Name Location 
(Faculty) 

1 Smart and Green Learning Center 
(SGLC) 

Engineering 

2 Engineering Research Innovation 
Center (ERIC) 

Engineering 

3 Law Learning Center (LLC) Law 
4 Animal Science Learning Center 

(ASLC) 
Animal Science 

5 Integrated Forest Farming 
Learning Center (IFFLC) 

Forestry 

6 Agrotropical Learning Center 
(AGLC) 

Agriculture 

7 Dental Learning Center (DLC) Dentistry 
8 Advanced Pharmaceutical Science 

Learning Center (APSLC) 
Pharmacy 

9 Teaching Industry Leaning Center 
(TILC) 

Vocational 
College 

10 Field Research Center (FRC) Vocational 
College 

 
4.2 The Technique of Data Analysis 

 
Reliability analysis was performed to 

demonstrate the dependability of the constraint 
indicators provided on the questionnaire. Assuming 

the value of Cronbach's Alpha is greater than 0.70, 
it is acceptable [30]. The Kolmogorov-Smirnov test 
was used to determine whether the data distribution 
was parametric or nonparametric. Descriptive 
statistics were then used to analyze reliable data, 
such as percentage, mean, and standard deviation. 
The mean value was used to rank 17 green building 
barriers. When two or more barriers have the same 
mean value, the one with the lowest standard 
deviation (SD) tends to have the highest value. 
Kendall's W coefficient of concordance was 
calculated to ascertain whether the respondents 
from different groups agreed on the ranking barriers. 
Furthermore, Kendall's W Test null hypothesis 
states that "there is no agreement between the 
ratings made by the respondents". Kendall's W 
ranged from zero to one, indicating "disagree" and 
"completely agree", respectively.   

According to [2], assuming Kendall's W value 
has low significance (significance level ≤ 0.001), 
then the null hypothesis is rejected, and it was 
concluded that there is an agreement among the 
respondents. Furthermore, a follow-up analysis of 
the Kruskal-Wallis H test was conducted to 
determine the differences among groups responding 
to green building barriers. The Kruskal-Wallis test 
is a nonparametric approach to the one-way 
ANOVA test because it compares three or more sets 
of dependent variables measured at the ordinal level 
[31]. The final result is the barriers encountered 
while implementing the green building following 
the applicable certification in Indonesia and those 
encountered by stakeholders in green building 
projects at UGM. The SPSS software was used for 
all calculations and data analysis in this study. 

 
5. RESULT AND DISCUSSION 
 
5.1 Respondents Demographic Characteristics 
 

The total number of respondents was 62 green 
building stakeholders at UGM. The respondents 
comprised 9 owners, 11 consultants, 10 contractors, 
22 users, and 10 maintenance operators. Compared 
to the original target, virtually all respondents in 
each stakeholder group exceeded the targeted 
number, except that of the maintenance operator, 
also referred to as the UGM green building lower 
stakeholder group, as shown in Fig. 1.  

Table 3 shows that the majority of the owners, 
consultants, and contractors have more than five 
years of experience. Most users and maintenance 
operators have less than five years of experience, 
while some have none because several buildings 
have been completed and scheduled to begin 
operations in 2022. Most respondents were directly 
involved in the construction (56%), while others 
(44%) played a relevant role when it was 
operational, as shown in Table 4.  
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Fig. 1 Role of respondents in the UGM green 
building project (n = 62) 
 
Table 3 Stakeholders work experience 
 

Stakeholders Working Period (years) 
0 <5 5-9 10-15 >15 

Owners 0% 44% 33% 22% 0% 
Consultants 0% 9% 20% 68% 70% 
Contractors 0% 20% 20% 40% 20% 

Users 32% 68% 0% 0% 0% 
Maintenance 

Operators 30% 70% 0% 0% 0% 

 
Table 4 Stakeholders’ involvement in green 
building construction projects 
 

Stakeholders 
Been involved in the green building 

construction project 
Yes No 

Owners 89% 11% 
Consultants 100% 0% 
Contractors 100% 0% 

Users 23% 77% 
Maintenance 

Operators 10% 90% 

Total 56% 44% 
 

All respondents in the consultant and contractor 
groups were involved in the implementation of 
UGM green building construction. This involved 
89%, 23%, and 10% of owners, users, and 
maintenance operators. Meanwhile, more than half 
of the respondents (55%) had attended green 
building training, as shown in Fig. 2. The majority 
of the stakeholders who had attended the green 
building training were owners (89%), followed by 
consultants (73%), contractors (70%), and 
maintenance operators (60%), while users had the 
lowest percentage (23%). Therefore, the 
development of the UGM green building was 
handled by trained planners and implementers. 
Most users who act as policymakers for UGM green 
building operations need to be properly trained. 

 
Fig. 2 Stakeholder’s participation in green building 
training 
 

It is expected that green building training will 
involve all relevant stakeholders in terms of 
maximizing the achievement of the set goals in the 
future. A total of 94% of the respondents were 
uncertified green building professionals, and only 
6% were certified. In this green building project, 
UGM formed a green team to review the progress 
of their building certification, planning consultants, 
and contractors. 

 
5.2 Barriers to Green Building 
 

The Cronbach's Alpha value obtained from the 
reliability test was 0.891 (∝ > 0.7), therefore, the 
data were considered reliable. The data on all 
barrier indicators were distributed using the 
Kolmogorov-Smirnov test, and a significance value 
of < 0.05 was obtained, meaning it was 
nonparametric. The calculated mean showed that 
the respondents considered the high cost of green 
products and technology, including materials 
(mean= 3.76, rank 1), as the main barrier 
encountered during the implementation of green 
building, as shown in Table 5. The owners, 
consultants, and contractors involved in green 
building construction expressed serious concern 
about the high costs required to implement green 
building in accordance with Indonesian standards 
(Greenship). These results are consistent with 
several previous studies conducted in China [23,32-
35]. It is undeniable that the cost of green materials 
in the market is quite high compared to 
conventional ones, even though one of their primary 
goals is to reduce energy and water consumption. 

The second most significant barrier is the 
additional cost of obtaining green certification 
(mean= 3.74, rank 2). This is because to obtain 
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Greenship certification, one must pay a large 
nominal amount based on the area and function of 
the building, with a validity period of three years, 
and certain conditions can extend it without making 
any physical changes to the building. Green 
building certification stakeholders in the country 
need to assess this issue to consider the cost 
perceived as a burden to both owners and 
developers. However, compared to previous studies, 
this is not one of the significant barriers in their 
country [21,29,36]. This occurs when stakeholders' 
perspectives differ without considering the overall 
savings or cost of the green building life cycle [26].  

The subsequent barriers encountered are the 
different occupants' perceptions of quality of life 
and consumption habits (mean= 3.69, rank 3). This 
finding aligns with previous research that 
differences in occupant behavior hinder the 
development of green buildings [37]. Even though 
occupants’ behavior has an important influence on 
green building performance, specifically its 
sustainability [38]. Validated by previous research 
that with changes in occupant habits, optimizing 
green technology will reduce around 30-50% of 
total energy consumption in buildings [39]. 
Previous studies acknowledged comprehensive 
education programs as examples of green building 
training required to increase knowledge and 
awareness of green building practices [6]. The 
residents of several green buildings at UGM need to 
get used to the novelty of implementing sustainable 
behavior. Therefore, regular outreach is needed to 

educate building occupants to implement and get 
used to sustainable behavior. Differences in 
occupants' perceptions and consumption habits are 
one of the barriers usually considered by all 
stakeholders.  

However, one of the major barriers encountered 
remained the lack of green building technology 
training for project staff (mean = 3.60, rank 4). This 
finding is supported by the low number of UGM 
users who have received green building training 
(Fig. 2). Research in Ghana [22] stated that the most 
significant barriers are the government-related ones, 
such as lack of green building technology training. 
One of the current needs for training is to share 
knowledge through short courses or trainings on 
green building technology during workshops. These 
are intended to benefit everyone, from the owner to 
the users and maintenance operators.  

As well as high operating and maintenance costs 
(mean = 3.45, rank 5). These experts are required to 
maintain certain green building technologies, which 
are quite expensive [21]. The Kendall's W value and 
significance for ranking the 17 barriers were 0.081 
and 0.000, respectively. Therefore, there is a fairly 
large level of agreement between all respondents in 
the stakeholders’ group. The Kruskal-Wallis test 
results showed that the significance value of 17 
indicators of green building barriers was greater 
than 0.05. This means that the owners, consultants, 
contractors, users, and maintenance operators’ 
perceptions of green building barriers had no 
significant difference, as shown in Table 5.     

 
Table 5 Barriers to the implementation of green building 
 

Code 
All Respondents Owner Consultants Contractors User MOP Kruskal-

Wallis 
Sig. Mean SD Rank Mean Rank Mean Rank Mean Rank Mean Rank Mean Rank 

B11 3.76 1.051 1 4.44 2 4.18 1 3.40 2 3.55 6 3.50 5 0.092a 

B12 3.74 1.055 2 4.56 1 4.09 2 3.00 10 3.68 2 3.50 6 0.015 

B17 3.69 0.861 3 4.22 3 3.64 3 3.40 3 3.68 1 3.60 2 0.310a 

B7 3.60 0.839 4 3.67 12 3.55 7 3.40 1 3.59 4 3.80 1 0.649a 

B16 3.45 1.051 5 3.67 11 3.64 5 2.80 14 3.68 3 3.20 12 0.266a 

B5 3.44 0.842 6 4.00 4 3.27 13 3.10 7 3.36 8 3.60 3 0.155a 

B2 3.37 0.834 7 3.89 5 3.64 6 3.20 4 3.23 11 3.10 14 0.110a 

B15 3.37 1.059 8 2.89 17 3.36 10 3.20 5 3.59 5 3.50 4 0.527a 

B4 3.35 1.073 9 3.89 7 3.45 8 3.00 8 3.18 13 3.50 7 0.250a 

B3 3.32 0.901 10 3.67 13 3.64 4 3.20 6 3.27 10 2.90 16 0.154a 

B8 3.27 0.772 11 3.56 14 3.27 14 2.90 11 3.32 9 3.30 9 0.358a 

B14 3.26 0.904 12 3.56 15 2.91 16 2.90 12 3.41 7 3.40 8 0.281a 

B6 3.23 0.895 13 3.89 6 3.27 12 3.00 9 3.05 14 3.20 13 0.214a 

B13 3.18 0.967 14 3.67 10 3.09 15 2.90 13 3.18 12 3.10 15 0.569a 

B10 3.11 0.943 15 3.78 8 3.36 11 2.50 17 2.91 15 3.30 10 0.033 
B1 3.11 0.977 16 3.78 9 3.45 9 2.70 15 2.82 17 3.20 11 0.037 
B9 2.87 0.932 17 3.33 16 2.91 17 2.60 16 2.86 16 2.70 17 0.492a 

Note: aThe results of the Kruskal-Wallis are not significant at the 0.05 significance level. SD = standard deviation. MOP = maintenance 
operator 
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However, the groups had different perceptions 
of several statistically significant barriers 
(significance value < 0.05). These included 
additional costs to obtain green certification (sig. 
0.015), lack of interest from clients and market 
demand (sig. 0.033), and need for experienced 
designers, contractors, or suppliers of green 
building projects (sig. 0.037).  
 There were different perceptions of the 
additional cost barrier in terms of obtaining green 
certification between the owner (mean= 4.56, rank 
1) and contractor's groups (mean= 3.00, rank 10). 
This is because the owner was required to pay for 
their building's certification, which was considered 
burdensome due to its high nominal fee. 
Concerning the barriers of lack of client interest and 
market demand, the owner (mean= 3.78, rank 8), 
contractors (mean= 2.50, rank 17), and users 
(mean= 2.91, rank 15) had different perspectives. In 
this case, the clients, also known as the owners, 
considered several factors influencing their 
willingness or interest in adopting green building. 
For example, a fairly high cost was detected, as 
reported in this study. The designers, contractors, 
and suppliers lack experience and have distinct 
opinions about green building projects. The 
consultant (mean= 3.45, rank 8), contractor (mean= 
2.70, rank 15), and users' groups (mean= 2.82, rank 
17) had different opinions. The consultant 
ascertained the fulfillment of Greenship 
certification requirements. It was reported that they 
faced several barriers due to quite inexperienced in 
green building projects.  

Based on the results of this study, the top five 
barriers encountered during the implementation of 
green building in Indonesia were mostly triggered 
by the stakeholders' experiences at the UGM's green 
building projects. Furthermore, these challenges 
contrast with those encountered in Malaysia and 
Singapore, as shown in Table 6. Previous studies 
compared the top five barriers using the same 
analytical method, namely the mean rank. 
Reviewing the work of [2], which focuses on a 
developing-country perspective, can provide 
policymakers and stakeholders in both developed 
and developing nations with useful insights.  

Therefore, this study compared the perspectives 
of Indonesia, Malaysia, and Singapore. Table 6 
shows the barriers encountered during the 
implementation of green building in developing and 
developed countries, with their respective criticality 
rankings. The indicators used to measure barriers 
that did not exist in the two countries analyzed are 
denoted with a "-" symbol. Table 6 also shows the 
corresponding rankings in these countries. It is 
worth noting that the higher cost of green products, 
materials, and technology is a major barrier in 
Indonesia and Malaysia [21]. However, in 
Singapore, a developed country, high costs are not 

the main impediment to green building 
implementation, rather, poor cost management is 
the most serious risk [20]. According to the findings, 
developing green building that are less expensive 
and have effective management tends to promote 
the adoption in the construction market, particularly 
in developing countries.  

The additional cost barrier for obtaining green 
certification is not among the top five in Singapore, 
but is close to the top five in Malaysia. Similar to 
the earlier barriers, those relating to residents' 
perceptions of quality of life and consumption 
patterns that differ from one country to the other are 
not ranked among the top five in either of the other 
two countries, but is close to the top five in 
Singapore. Furthermore, it should be noted that in 
Malaysia and Singapore, the top five barriers do not 
include or not even close to including the two 
additional challenges faced by project staff, namely 
lack of training in green building technology and the 
high cost of operating and maintaining these 
facilities. 
 
Table 6 Top barriers to green building 
implementation in Indonesia and certain countries 
 

Top five barriers of 
green building 

implementation In 
Indonesia 

Indonesia 
(this 

study) 

Malaysia 
[21] 

Singapore 
[20] 

High costs of green 
products, materials 

and green 
technologies 

Rank 1 Rank 4 Rank 19 

Additional costs to 
obtain green 
certification 

Rank 2 Rank 6 − 

Different occupants' 
perceptions of 

quality of life and 
consumption habits 

Rank 3 − Rank 6 

Lack of green 
building technology 
training for project 

staff 

Rank 4 − Rank 10 

High operating and 
maintenance costs 
for green building 

Rank 5 Rank 7 − 

 
6. CONCLUSION 
 

This study found that the most significant 
impediment to green building adoption is the high 
cost of green products, materials, and technologies 
(mean=3.76), followed by the additional cost of 
getting green certification (mean=3.74). The third, 
fourth, and fifth most prominent barriers are 
different occupants' perspectives on quality of life 
and consumption habits (mean=3.69), the absence 
of green building technology training for project 
staff (mean=3.60), and the high operating and 
maintenance costs for green building (mean=3.45). 

This research is restricted as only 6% of the 
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respondents are certified green building 
professionals and not all users and maintenance 
operators are aware of Greenship certification. To 
gain a better understanding, further studies should 
be conducted in Indonesia by reaching out to a 
wider range of stakeholders from different cities 
and economies. Moreover, cross-cultural studies 
should be conducted to identify the green building 
practices that are most suitable for Indonesia and 
other similar nations, and to expedite the adoption 
of these practices. 
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