ASTONJADRO pISSN 2302-4240
elSSN 2655-2086

Volume 14, Issue 1, February 2025, pp.0193-0200

DOI: http://dx.doi.org/10.32832/astonjadro.v14il http://ejournal.uika-bogor.ac.id/index.php/ASTONJADRO

Identifying Critical Success Factors in Implementing Green
Building, Case Study: Medium-sized Construction Companies in
East Java, Indonesia
M Hamizan Najib Arwani, Kartika Puspa Negara, Desy Setyowulan
Department of Civil Engineering, Universitas Brawijaya, Malang, INDONESIA

E-mail: najibarwani@student.ub.ac.id

| Submitted: June 06, 2024 | Revised: December 28, 2024 | Accepted: December 28, 2024 |
| Published: January 03, 2025 |

ABSTRACT

The construction industry is a significant consumer of natural resources and a contributor to
environmental issues and ecological instability. This has led to the emergence of sustainable
programmes (green construction) which aim to minimise the impact of development projects. The
objective of this study is to identify the critical success factor in implementing green construction
and to the extent of familiarity among middle-sized companies in the province of East Java with the
implementation of green construction projects and to ascertain the factors that affect the success of
such projects. The case study subjects are four medium-sized construction companies in East Java
that have experience in implementing green building projects. The data obtained will be analysed
on mean using IBM SPSS software on each variable. The results will identify the top five critical
success factors based on questionnaires distributed to respondents. The findings of critical success
factors are as follows: Integrated planning and/or design, Adequate project funding sources (smooth
payments), Classification/capabilities of implementing contractors, Effective communication
among stakeholders, Competence and experience of the project manager, and last critical success
factor is Applicable policies/regulations regarding green construction. These findings are expected
that this research will contribute to a deeper understanding of the critical factors that influence
success in implementing green construction projects.

Keywords: critical success factors; green construction; mean; medium-sized contractor;
questionnaire.

INTRODUCTION

As observed by the United Kingdom Green Building Council and documented in Shan et al. (2020),
at least 400 million tons of materials are utilized annually, a significant portion of which has a
detrimental impact on the environment. Similarly, in the United States, the United States
Environmental Protection Agency has reported that industrial construction generates 160 million
tons of non-industrial waste annually, representing approximately 25% of the total non-industrial
waste. In order to address this issue, experts have advocated for the implementation of green
building-based development in recent years. In this context, green building (and sustainable
building) is defined as a methodology for the efficient utilisation of resources throughout the entire
lifecycle of a building(Shurrab et al., 2019; Singh & Singh, 2023). Green construction, in contrast,
is more specific in that it concerns the question of how to deal with materials that have appropriate
values and specifications (Liu et al., 2022).

The preceding research by Kumar and Tawalare (2021) on the implementation of green building in
India provides a foundation for this study. The researchers were interested in the growing demand
for residential buildings resulting from high levels of urbanisation. In this study, the researchers
identified 20 significant factors influencing the implementation of green building in India. The top
five ranking factors were: The following factors were identified as significant impediments to the
implementation of green building in India: Lack of public awareness about green building
technology, Unfamiliarity with green technology, Resistance to change from conventional
construction methods, Conflict of interest among various stakeholders in adopting green technology,
and Lack of government incentives.
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A previous study conducted by Shan et al. (2020) focused on companies with limited market
capitalisation and examined only the Singaporean context. In this journal, the results of the ten most
significant determinants of success were obtained. These were: "workforce with experience in
carrying out green building construction projects”, "incentives/subsidies provided by the
government"”, "senior management support”, "return on investment”, "committed to change
behaviour”, “effective communication between stakeholders on objectives for sustainable
construction” “early contractor involvement”, “involving experts with good knowledge of green
building construction”, “cost control” and “project manager competence”. The results indicate that
small contractors face significant challenges in terms of technical, cost, and human resources, which
are likely to be more pronounced in larger companies.

LR N3

In a similar vein, the Indonesian government responded to this by issuing a number of regulations.
One such regulation was issued by the Ministry of Public Works and Housing in Ministerial Decree
(Kementrian PUPR RI, 2015), which regulates all aspects of green building construction, including
the definition, philosophy, objectives and implementation of such construction.

The researcher identified a gap in previous studies. Given the differing responses and outcomes
observed across regions, this research aims to identify the critical success factors in implementing
green construction, as perceived by respondents, namely large contractors in East Java. These
contractors have previously been investigated regarding their experience in implementing green
construction projects. The object of this current research is the large classification of contractor
companies in the province of East Java, Indonesia, who are known to frequently undertake green
construction/green building projects. The objective of this research is to enhance the understanding
of the critical factors that impact the success of implementing green construction projects.

RESEARCH METHODS
Materials

As previously stated, this research was conducted by way of a case study of a mid-sized construction
company. This was done for the purpose of gaining insight into the perspective of green construction
from the standpoint of middle-class contractors, with a particular focus on those in the East Java
province. The selection of respondents was conducted using the purposive sampling method, which
entails identifying and selecting specific individuals who have experience with green construction
methods. Four middle-class construction companies were selected for inclusion in this study. The
medium-sized contractors in the province of East Java, Indonesia in this research which are
registered with GAPENSI (Indonesian National Construction Implementation Association) which
are 37 companies. According to Article 11, paragraphs 1(e) and 1(f), and paragraphs 2(e) and 2(f)
(Lembaga Pengadaan Jasa Konstruksi Nasional, 2013), a construction company can be classified as
medium-sized if it has a net worth of Rp. 500,000,000 for medium-sized 1 or more than Rp.
10,000,000,000 for medium-sized 2, or if it has completed projects with a total cumulative value of
more than Rp. 10,000,000,000 in the last 10 years (Lembaga Pengadaan Jasa Konstruksi Nasional,
2013).

Purposive sampling is a statistical technique that reduces the number of variables in a dataset by
identifying and eliminating those that are correlated with each other. This process results in a new
set of variables that are smaller and independent of each other (Bakkalbasioglu, 2020). In other
words, purposive sampling is employed to select specific variables with the objective of maximizing
the probability of obtaining the phenomenon or results in question (Serra et al., 2018). Following
the acquisition of the number of respondents, the subsequent stage is the formulation of the critical
success factor variables through the administration of a questionnaire, which is based on analogous
preceding studies, and Table 1 presents the compiled variables.

Table 1. Critical Success Factors Variables

No. Variabel Source

A. The Details of The Project are a Critical Success Factor
Al. Project Location (Al-Hosani & Rashid, 2021)
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No. Variabel Source
A2. Integrated planning and/or design (Prameswari et al., 2021;
Shan et al., 2020)
A3. The project's level of achievement (goals) for green (Al-Hosani & Rashid, 2021;
buildings are clear and realistic Prameswari et al., 2021)
A4. Clear and consistent green construction implementation (Prameswari et al., 2021)
contract specifications
A5.  Adequate project funding sources (smooth payments) (Al-Hosani & Rashid, 2021;
Prameswari et al., 2021)
A6. Auvailability of green construction/green building pilots (Al-Hosani & Rashid, 2021;
Prameswari et al., 2021;
Shan et al., 2020)
B. Procurement Capability is a Critical Success Factor
B1l. Procurement with an integrated and effective green (Al-Hosani & Rashid, 2021;
concept Prameswari et al., 2021;
Shan et al., 2020)
B2. Classification/capabilities of implementing contractors (Prameswari et al., 2021)
B3. Availability and accuracy in selecting environmentally (Al-Hosani & Rashid, 2021;
friendly quality materials Prameswari et al., 2021)
B4. Competent provision and supply of innovative (Al-Hosani & Rashid, 2021;
technologies Prameswari et al., 2021)
B5. The owner/client's ability to make decisions (Prameswari et al., 2021,
Shan et al., 2020)
C. The Project Management System is a Critical Success Factor
C1. Effective communication among stakeholders (AbuMoeilak et al., 2023;
Al-Hosani & Rashid, 2021;
Prameswari et al., 2021,
Shan et al., 2020)
C2. Effectiveness of scheduling and minimal changes (Al-Hosani & Rashid, 2021;
Prameswari et al., 2021)
C3. Optimal cost management and allocation (Prameswari et al., 2021;
Shan et al., 2020)
C4. Commitment to the success of green construction / green  (Al-Hosani & Rashid, 2021;
building by stakeholders Shan et al., 2020)
C5. Effective and optimal allocation of resources (Al-Hosani & Rashid, 2021)
C6. Effective risk management (disasters and waste). (Al-Hosani & Rashid, 2021;
Prameswari et al., 2021)
C7. Top management/senior management support (Prameswari et al., 2021;
Shan et al., 2020)
C8. Involvement of experts in evaluation and guidance during (Al-Hosani & Rashid, 2021;
the green construction implementation stage Prameswari et al., 2021;
Shan et al., 2020)
D. Human Resource Competency is Critical Success Factor
D1. Competence and experience of the project manager (Prameswari et al., 2021;
Shan et al., 2020)
D2. |Involve project staff in green building training (Al-Hosani & Rashid, 2021;
(competency certification) Prameswari et al.,, 2021;
Shan et al., 2020)
D3. Effective selection and coordination of subcontractors (Al-Hosani & Rashid, 2021)
D4. Effective monitoring and allocation of workforce (Al-Hosani & Rashid, 2021)
D5. Commitment to change workforce habits to support the (Prameswari et al., 2021)
implementation of green construction
D6. Owner/client involvement and/or demands during the (Shan et al., 2020)
project
E. The External Factors Critical Success Factor
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No. Variabel Source

E1. Economic, social, political and cultural stability of the (Al-Hosani & Rashid, 2021)
country

E2. Applicable  policies/regulations  regarding  green (Nwogu & Emedosi, 2024;
construction Prameswari et al., 2021;

Shan et al., 2020)

E3. Assistance in the form of subsidies from the government  (Shan et al., 2020)

E4. Public awareness of green construction/green building (Shan et al., 2020)
projects

Methods

This research is classified as quantitative research, employing medium-sized contractors in East Java
as respondents. The objective is to identify the critical success factors in implementing green
construction in green building projects that have been carried out. According to Sarmanu (2017) a
quantitative research study is an investigation designed to evaluate the veracity or falsity of a
previously validated theoretical framework. In contrast, quantitative research is defined as a method
of inquiry that employs statistical analysis and hypothesis testing to analyze data obtained from
survey results, as outlined by another source (Prof. dr. Sugiyono, 2011). Given the limited humber
of middle-class contracting companies with experience in implementing green construction projects,
the analysis method employed is a straightforward approach, namely mean value analysis.

The mean, also referred to as the average, represents the most commonly utilized statistical analysis
technique to ascertain the central tendency of the results derived from a data set. The mean is
calculated by summing the values observed in a data set and then dividing this total by the number
of data points (Ghozali, 2016). The results of the mean analysis will be selected according to the
magnitude of the mean value obtained for each critical success factors variable, with the highest
ranking given to the factor with the highest mean value and the lowest ranking given to the factor
with the lowest mean value.

Data Analysis

In light of the preceding discussion on literacy, the numerical data obtained from the questionnaires
will be analysed using the following equation:
1%

n
However, in this study, the mean value will be calculated using IBM SPSS software.

RESULT AND DISCUSSION

As previously outlined, the aim of this study is to identify the critical success factors involved in the
implementation of green construction projects. To this end, a case study of middle-class contractors
in East Java province will serve as the research respondents. In actual numbers, according to the
membership of GAPENSI, which is the National Construction Services Association of Indonesia,
the registered number of medium-sized contractors in 2022 amounted to a total 37 companies were
initially contacted, however, many were unable to be contacted and many had no experience of
implementing green construction projects. Based on some respondents who have met the author,
this is because there is still a lack of knowledge about what and how green construction is, and it is
still a common belief that green construction causes reduced profit value, one of which is due to the
lack of cost support from the government (Kumar & Tawalare, 2021).

Due to the limited number of respondents obtained in the study (n = 4), the analysis was conducted
using the mean technique. Data was collected by distributing questionnaires to respondents (see
Table 1). The assessment employed a Likert scale with a value of 1-5, where 1 represents a low
level of criticality and 5 represents a high level of criticality. The Likert scale is the psychometric
scale that is the most commonly and widely employed in research that utilises survey methodology
with questionnaires (Taluke et al., 2019).
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Following the collection of the questionnaire data from respondents, it proceeded to be analysed via
IBM SPSS software, utilising the mean function. The resulting outcomes are presented in Table 2

below.
Table 2. Result of Mean Analysis
n
No. Variabel n Z x;
i=1

A. The Details of The Project are a Critical Success Factor

Al. Project Location 4 19 4,75

A2. Integrated planning and/or design 4 20 5,00

A3. The project's level of achievement (goals) for green 4 17 4,25
buildings are clear and realistic

A4. Clear and consistent green construction implementation 4 19 4,75
contract specifications

A5. Adequate project funding sources (smooth payments) 4 20 5,00

A6. Availability of green construction/green building pilots 4 15 3,75

B. Procurement Capability is a Critical Success Factor

B1. Procurement with an integrated and effective green 4 16 4,00
concept

B2. Classification/capabilities of implementing contractors 4 19 4,75

B3. Awvailability and accuracy in selecting environmentally 4 16 4,00
friendly quality materials

B4. Competent provision and supply of innovative 4 16 4,00
technologies

B5. The owner/client's ability to make decisions 4 16 4,00

C. The Project Management System is a Critical Success Factor

C1. Effective communication among stakeholders 4 19 4,75

C2. Effectiveness of scheduling and minimal changes 4 17 4,25

C3. Optimal cost management and allocation 4 20 5,00

C4. Commitment to the success of green construction / green 4 14 3,50
building by stakeholders

C5. Effective and optimal allocation of resources 4 18 4,50

C6. Effective risk management (disasters and waste). 4 16 4,00

C7. Top management/senior management support 4 14 3,50

C8. Involvement of experts in evaluation and guidance 4 16 4,00
during the green construction implementation stage

D. Human Resource Competency is Critical Success Factor

D1. Competence and experience of the project manager 4 18 4,50

D2. Involve project staff in green building training 4 14 3,50
(competency certification)

D3. Effective selection and coordination of subcontractors 4 16 4,00

D4. Effective monitoring and allocation of workforce 4 16 4,00

D5. Commitment to change workforce habits to support the 4 14 3,50
implementation of green construction

D6. Owner/client involvement and/or demands during the 4 17 4,25
project

E. The External Factors Critical Success Factor

El. Economic, social, political and cultural stability of the 4 10 2,50
country

E2. Applicable policies/regulations regarding green 4 17 4,25
construction

E3. Assistance in the form of subsidies from the government 4 11 2,75
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n
No. Variabel n Z X;
i=1
E4. Public awareness of green construction/green building 4 15 3,75
projects

As previously stated, the highest value of each critical success factor will be selected based on the
results of the table of analysis above. If a critical success factor has more than one sub-variable, this
is due to the same mean value.

In the first factor variable, namely The Details of The Project, the sub-variables with the highest
value are : A2 Integrated planning and/or design, this was one of the factors investigated in the
previous study (Shan et al., 2020), but the results of this study indicate that this factor is one of the
critical success factors in green construction implementation, according to the respondents of this
study. A5 Adequate project funding sources (smooth payments), this is in accordance with the
researcher's expectations and is appropriate given that smooth project funding is one of the critical
factors that can affect the outcome of a project. These results are in line with the results of previous
research which states that this factor is in quadrant 1, indicating that it is a critical issue in the
successful implementation of green construction (Prameswari et al., 2021).

The next critical factor variable, namely Procurement Capability, obtained one sub-variable factor
B2 Classification/capabilities of implementing contractors. In previous studies, this factor was in
quadrant 4, which indicates a low critical level (Prameswari et al., 2021). However, in this study, it
received the highest score, indicating that differences in respondents and locations have a strong
influence.

Similarly, in the subsequent factor variable, The Project Management System, only one sub-variable
is obtained, namely C1 Effective communication among stakeholders, which is consistent with
several previous studies. According to (Prameswari et al., 2021), this sub-variable is situated in
quadrant 2, indicating that even with a high level of performance, it is still a critical level of success.
In (Al-Hosani & Rashid, 2021) research, this sub-variable is included in the framework of project
success factors. In other studies, this sub-variable is considered to be of great importance in the
successful implementation of green construction projects (Shan et al., 2020), indeed, the results of
the research indicated that this was the most critical success factor (AbuMoeilak et al., 2023).

Moreover, the only sub-variable with a high mean value is D1 Competence and experience of the
project manager in the Human Resource Competency variable, which has the same results as the
two studies from which it is sourced. In (Prameswari et al., 2021) research, this factor sub-variable
is only in quadrant 4, which indicates a low level of importance. In line with (Shan et al., 2020)
research, this sub-variable is in the last position of the top 10 critical success factors.

The same two research sources and the same sub-variables are used in both cases. In the External
Factors variable, the sub-variable with the highest mean value is E2 Applicable policies/regulations
regarding green construction. This sub-variabledisplays both similarities and differences. The
similarities can be observed in the paper of (Prameswari et al., 2021) the sub-variable is situated in
quadrant 2, which is a critical success factor with a high level of importance. Consequently, this sub-
variable can also be regarded as a recommendation from previous source research which asserts the
significance of encouraging the willingness of stakeholders in the implementation of green
construction (Nwogu & Emedosi, 2024). In contrast, the paper of (Shan et al., 2020) does not appear
in the top 10 critical success factors in the results, despite its importance.

The results of the above analysis indicate that there are both similarities and differences with
previous studies. It can be concluded that the critical success factors in the implementation of green
construction projects are strongly influenced by the experience and location of the respondents or
the project itself (Natalia et al., 2017).

CONCLUSION
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The aim of this research is to identify the critical success factors in implementing green construction,
as perceived by medium-sized contractors in East Java. These contractors have previously been
investigated regarding their experience in implementing green construction projects. The findings
reported here shed new light on that based on the top rankings of each critical success factors variable
has been obtained. Which are (1) “Integrated planning and/or design”, (2) “Adequate project funding
sources (smooth payments)”, (3) “Classification/capabilities of implementing contractors”, (4)
“Effective communication among stakeholders”, (5) “Competence and experience of the project
manager”, and last critical success factor is (6) “Applicable policies/regulations regarding green
construction”. The limitations of this research are that this research does not include the obstacles
experienced by the respondents during the implementation of green building projects, and the scope
of this research is limited in terms of the research area and the classification of the respondents,
which is only conducted on medium-sized contractors in East Java. Further research is required to
identify critical barriers to the success of green construction implementation in regions or contractor
classifications other than those already studied. This will enable the development of more up-to-date
variations in further research. This information can be employed to develop interventions that are
specifically designed to enhance the knowledge and comprehension of the significance of green
construction, in particular, and green buildings, in general, among those who are responsible for
planning, implementing, or delivering such projects. Such measures include modifying material
quality standards, increasing the supply, and identifying methods and supporting technologies that
are environmentally friendly. Consequently, all critical success factors in implementing green
construction/green buildings can be readily achieved without significant obstacles.
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