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This study examines the influence of construction process
sustainability, material efficiency, and time management on the
productivity of commercial building projects in Tangerang. Employing
a quantitative approach, data were collected from 150 respondents,
including project managers, site engineers, and supervisors, through a
structured questionnaire using a Likert scale of 1-5. Data analysis was
conducted using SPSS version 25. The findings reveal that all three
factors significantly and positively affect productivity, with time
management emerging as the strongest predictor. These results
highlight the importance of integrating sustainable practices, efficient
resource utilization, and effective scheduling to enhance project
outcomes. This study provides actionable insights for stakeholders in
the construction industry, contributing to the broader discourse on
sustainable and efficient construction practices.
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1. INTRODUCTION

The construction industry plays a
critical role in economic development and
urbanization, especially in rapidly growing
regions like Tangerang, Indonesia. The
construction industry is integral to economic
development and urbanization, particularly
in rapidly growing regions like Tangerang,
Indonesia, where the complexity of
commercial building projects necessitates a
focus on sustainable and efficient practices.
High productivity levels are crucial for project
success and competitiveness in the sector, as

the construction industry significantly
contributes to Indonesia's economy by
generating employment and enhancing
infrastructure, which is vital for equitable
development [1], [2]. Investment in
construction not only attracts reputable
companies but also fosters local workforce
skills, driving economic growth [1]. However,
the construction industry accounts for
approximately 40% of global energy use,
emphasizing the need for sustainable
practices that can mitigate environmental
impacts while promoting social and economic
benefits [3]. Despite its importance, the sector
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faces challenges such as skilled labor
shortages and supply chain disruptions,
which can hinder productivity [4].
Addressing these issues requires effective
construction management strategies,
including the application of knowledge and
total quality management, to ensure project
success and optimize outcomes [5].

In recent years, sustainability in
construction processes has emerged as a
pressing concern, with a focus on minimizing
environmental impact, conserving resources,
and ensuring long-term economic viability.
Sustainability in construction processes has
gained significant attention due to its
implications for environmental impact,
resource  conservation, and economic
viability, with sustainable practices aiming to
minimize environmental degradation and
resource depletion by adopting eco-friendly
methods [6]. The integration of sustainable
project management, emphasizing the triad of
people, planet, and prosperity, is essential for
achieving comprehensive outcomes [7].
Material efficiency plays a key role in this
effort, as utilizing environmentally friendly
materials enhances cost efficiency and project
sustainability, with studies highlighting a
strong correlation between waste
management and financial performance [8].
Circular-oriented practices, including
recycling and selective demolition, are also
vital for reducing waste and improving
resource utilization [9]. Additionally, effective
time management is critical for meeting
project deadlines and avoiding cost overruns,
which can be achieved through innovative
project management approaches that
prioritize sustainability [10].

Despite  their importance, the
combined impact of these factors on
productivity in the context of Tangerang’s
commercial building sector has received
limited empirical investigation. Tangerang, a
vibrant urban hub, has experienced rapid
industrialization and commercial growth,
resulting in a surge of construction projects.
However, challenges such as resource
constraints, environmental considerations,
and project delays highlight the need for

strategic approaches to improve productivity.
This study aims to fill this gap by examining
the influence of construction process
sustainability, material efficiency, and time
management on the productivity of
commercial building projects in Tangerang.

2. Literature Review

2.1 Construction Process
Sustainability

Sustainability in construction

is increasingly recognized as

essential for addressing
environmental challenges and
resource limitations while

promoting economic viability, as
the integration of sustainable
practices not only mitigates
ecological impacts but also
enhances operational efficiency
and stakeholder satisfaction [10].
Sustainable practices, such as
waste minimization and
recycling, significantly reduce
CO2 emissions and resource
consumption [9], while
sustainable project management
techniques improve economic
efficiency by optimizing
resources and reducing rework,
leading to cost savings and
enhanced project performance
[11]. Additionally, engaging
stakeholders in  sustainable
practices  fosters a shared
commitment to environmental
goals, improving project
outcomes [12]. However,
challenges to adoption persist,
including higher upfront costs of
sustainable =~ materials  and
technologies, which can deter
stakeholders [7], and limited
awareness among clients and
construction companies about
the long-term  benefits of
sustainability, further hindering
its implementation [7].
2.2 Material Efficiency
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2.3

Material efficiency is
essential in construction as it
optimizes
minimizes waste, and enhances
project  productivity,  with
effective strategies such as just-

resource use,

in-time delivery and recycling
playing a crucial role in
achieving these goals. The
adoption of sustainable
materials, including bio-based
insulation and recycled
composites, significantly reduces
environmental impact and
enhances resource efficiency
[13], [14], while advanced
techniques like 3D printing and
prefabrication promote efficient
material use and energy savings
[15]. Effective material
management practices,
including robust procurement
systems and on-site control,
improve material availability
and minimize waste, with
studies highlighting six critical
factors that positively influence

material efficiency through
structured management
practices [16]. Additionally,
benchmarking material use

efficiency (MUE) through data
envelopment analysis enables
projects to identify performance
gaps and establish improvement
targets, as demonstrated in a case
study on healthcare projects,
where benchmarking led to
enhanced material efficiency and
reduced environmental impact
[17], [18].
Time Management

Effective time management is
crucial for the success of
construction projects,
influencing cost, quality, and
stakeholder satisfaction, with
structured methodologies such
as Critical Chain Project

Management (CCPM) and

24

Earned Value Method (EVM)
significantly enhancing project
performance by
scheduling and
allocation. Time management
directly correlates with project
success, as delays often result in
budget overruns and quality
issues [19]. Advanced
scheduling tools, including
Building Information Modeling
(BIM) and project management
software,  further = improve
accuracy and reliability [20].
Strategies like CCPM align
resource availability with project
timelines to reduce idle time [21],
while EVM  provides a
comprehensive  overview  of

optimizing
resource

project performance, enabling
timely adjustments to avoid
delays [22]. High-rise projects
present unique challenges due to
their complexities, necessitating
robust communication and risk
management strategies [20].
Moreover, inadequate planning
and unforeseen disruptions
underscore the importance of
proactive time management
practices [23]

Relationship Between Factors

and Productivity

The interplay  between
construction process
sustainability, material

efficiency, and time management
significantly enhances project
productivity, as integrating
sustainable practices optimizes
material usage and streamlines
project timelines, creating a
synergistic effect. Green Project

Management (GPM)
incorporates sustainability
principles  throughout  the

construction lifecycle, reducing
environmental impacts and
improving resource
efficiency[24], while minimizing
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waste enhances material
efficiency and accelerates project
timelines [25]. Efficient material
management is critical, as
construction materials represent
over 70% of project costs [26],
and lean construction principles
that focus on waste reduction
align with sustainable practices
to improve both material
management and project
schedules [25]. Effective time
management ensures the
seamless implementation of
sustainable and efficient
practices, reducing delays and
boosting productivity [26]. A
holistic approach that integrates
sustainability, material
efficiency, and time management
is essential for maximizing
productivity in commercial
building projects [27], [28].

2.5 Research Gap

While existing literature
underscores the importance of
sustainability, material
efficiency, and time management
in construction projects, limited
studies have examined their

combined impact on
productivity, particularly in the
context of Tangerang’s

commercial building sector. This
research seeks to address this
gap by exploring how these
factors collectively influence
productivity and providing
actionable insights for
stakeholders in the construction
industry. By building on existing
knowledge, this study aims to
contribute to the development of

integrated strategies for
sustainable and efficient
construction practices,
ultimately enhancing the

productivity of commercial
building projects in Tangerang.

3. METHODS

3.1 Research Design

This study employs a quantitative
research  design to  investigate the
relationships between the independent
variables (construction process sustainability,
material efficiency, and time management)
and the dependent variable (productivity). A
structured questionnaire was utilized to
collect primary data from respondents
involved in commercial building projects,
allowing for statistical analysis to determine
the significance and strength of these
relationships.

3.2 Population and Sample

The population for this study
includes professionals engaged in commercial
building projects in Tangerang, such as
project managers, site engineers, architects,
and supervisors. Using purposive sampling,
150 respondents were selected based on their
expertise and involvement in project
execution. This sample size is deemed
sufficient for reliable statistical analysis and
generalization =~ within the context of
Tangerang’s construction industry.

3.3 Data Collection

Data were collected through a
structured questionnaire designed to measure
the variables of interest, comprising two
sections. The first section captured
demographic information, including
respondents’ profiles, job roles, years of
experience, and the nature of their
involvement in commercial building projects.
The second section focused on variable
measurement, containing items that assessed
construction process sustainability, material
efficiency, time management, and
productivity using a five-point Likert scale
ranging from 1 (strongly disagree) to 5
(strongly agree) to gauge respondents'
perceptions and experiences. To ensure clarity
and relevance, the questionnaire was pre-
tested with a small group of respondents prior
to full-scale data collection, and adjustments
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were made based on feedback to enhance its
validity and reliability.

3.4 Data Analysis

The collected data were analyzed
using SPSS version 25 through a systematic
process. Descriptive statistics were used to
summarize  respondents'
characteristics and calculate mean scores for
each variable. Reliability and validity testing

included Cronbach’s alpha tests to evaluate

demographic

the questionnaire's
confirmatory factor analysis to ensure
construct validity. Correlation analysis was
performed to examine the relationships
between the independent variables and the

reliability and

dependent variable, while multiple regression
analysis identified the influence of
construction process sustainability, material
efficiency, and time management on
productivity.

4. RESULTS AND DISCUSSION

4.1 Descriptive Statistics

Descriptive statistics provide an
overview of the respondents’ demographic
characteristics and their perceptions of the
variables under study. Among the 150
respondents, 40% were project managers, 35%
site engineers, and 25% supervisors. A
significant portion of the respondents (65%)
had over 5 years of experience in construction
projects, and 70% were engaged in projects
focused on commercial buildings, indicating a
well-experienced sample relevant to the
study's context.

The mean scores for the variables
highlight a generally high perception of their
implementation and impact on productivity.
Construction process sustainability recorded
a mean score of 4.13 (SD = 0.56), material
efficiency scored 424 (SD = 048), time
management achieved the highest mean of
4.32 (SD = 0.51), and productivity scored 4.04
(SD = 0.58). These findings suggest that
respondents recognize the significant role
these factors play in enhancing the
productivity of commercial building projects.

4.2 Reliability and Validity Testing

Cronbach’s alpha values for all
variables exceeded the acceptable threshold of
0.70, indicating high internal consistency,
with construction process sustainability
scoring a = 0.855, material efficiency o =0.882,
time management a = 0.869, and productivity
o = 0.874. Additionally, confirmatory factor
analysis validated that all items significantly
loaded onto their respective constructs,
thereby establishing construct validity for the
measurement model.

4.3 Correlation Analysis

Pearson  correlation  coefficients
revealed significant positive relationships
between the independent variables and
productivity, with construction process
sustainability and productivity showing a
correlation of r = 0.653 (sig 0.000), material
efficiency and productivity at r = 0.72 (sig
0.000), and time management and
productivity at r = 0.76 (sig 0.000). These
findings suggest that improvements in
sustainability, material efficiency, and time
management are associated with higher
productivity in commercial building projects.

4.4 Multiple Regression Analysis

Multiple regression analysis was
conducted to examine the individual and
combined effects of the independent variables
on productivity. The model was found to be
statistically significant (F = 42.372, sig 0.000)
with an adjusted R? value of 0.68, indicating
that 68% of the variance in productivity can be
explained by the independent variables. This
result highlights the substantial influence of
construction process sustainability, material
efficiency, and time management on
productivity in commercial building projects.

The standardized coefficients further
detail the contributions of each variable, with
construction process sustainability having a
coefficient of p = 0.346 (sig 0.000), material
efficiency 3 = 0.418 (sig 0.000), and time
management showing the strongest influence
with B = 0.475 (sig 0.000). These findings
underscore the importance of all three factors
in driving productivity, particularly the
critical role of effective time management.
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Discussion

The results indicate that all three
independent variables have significant
positive effects on productivity. Among them,
time management had the strongest influence,
suggesting that efficient planning and
scheduling are critical for achieving high
productivity in commercial building projects.
This aligns with previous studies by [21], [29],
[30], which emphasize the role of time
management in reducing delays and
optimizing resource utilization.

Material efficiency also emerged as a
significant  predictor of  productivity,
consistent with findings by [31]-[33], who
highlighted the cost and time savings
associated with efficient material usage. This
underscores the importance of adopting
strategies such as recycling and just-in-time
delivery in construction projects.

Construction process sustainability
significantly contributes to productivity,
reinforcing the notion that eco-friendly
practices and waste minimization positively
impact project outcomes. These findings
support the work of [9], [34], [35], who
identified sustainability as a driver of
efficiency in construction projects.

Implications

The findings have  practical
implications for stakeholders in the
construction industry. Project managers and
policymakers  should  prioritize  time
management strategies, such as advanced
scheduling tools, to enhance productivity.
Additionally, promoting material efficiency
through  resource  optimization  and
sustainability practices can yield both
environmental and economic benefits.

Limitations and Future Research
While this study provides valuable
insights, it is limited to commercial building

projects in Tangerang. Future research could
expand the scope to include other regions or
types of construction projects. Additionally,
qualitative approaches could complement the
quantitative  findings by  exploring
stakeholders' perspectives in greater depth.

5. CONCLUSION

This study provides empirical
evidence on the significant influence of
construction process sustainability, material
efficiency, and time management on the
productivity of commercial building projects
in Tangerang. Among the three factors, time
management has the strongest impact,
indicating its pivotal role in ensuring timely
project completion and optimal resource
utilization. ~ Material = efficiency = and
sustainability also play critical roles,
highlighting the need for eco-friendly
practices and efficient use of construction
resources to enhance productivity.

The findings underscore the necessity
of adopting holistic approaches that integrate
these three dimensions to improve project
outcomes in the construction sector. For
project managers and policymakers, the
results offer practical guidance on prioritizing
strategies  that balance sustainability,
efficiency, and scheduling. By implementing
these strategies, stakeholders can achieve
higher productivity levels while aligning with
sustainable development goals.

Future research should consider
expanding the geographical scope or
exploring additional variables that may
influence productivity, such as technological
innovation and stakeholder engagement.
Moreover, combining qualitative methods
could provide deeper insights into the
challenges and opportunities in adopting
sustainable and efficient practices in
construction.

Vol. 02, No. 12, December 2024: pp. 2067-2074



West Science Social and Humanities Studies 0 2073

REFERENCES

(1]

(2]

(3
(4]

(5]

(6]

(71

(8]

%1

[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]
(18]

[19]

[20]
[21]
[22]
[23]
[24]

[25]

[26]

U. Sugiharto and P. Astuty, “The Effect Of Stock Price, Earning Per Share, Current Year Profit, Inflation, Interest And
Exchange Rate On Construction Investment In Pt. Total Bangun Persada Tbk During 2013-2022,” Nomico, vol. 1, no.
6, pp. 6-14, 2024.

A. A. Firmansyah, M. T. Z. Sahab, and W. Wisudanto, “THE INFLUENCE OF INVESTMENT DECISIONS, FREE
CASH FLOW, AND DEBT POLICY ON THE FINANCIAL PERFORMANCE OF CONSTRUCTION COMPANIES,”
J. Ilm. Manajemen, Ekon. Akunt., vol. 7, no. 3, pp. 1719-1734, 2023.

A. S. Grover and P. Chhabra, “NAVIGATING THE PATH TO SUSTAINABILITY: THE CONSTRUCTION
INDUSTRY’S CRUCIAL ROLE”.

A. Alsharef, A. Ovid, S. M. Jamil Uddin, and A. Albert, “Biggest Challenges Facing the Construction Industry,” in
Construction Research Congress 2024, pp. 652—660.

D. Pontan, I. M. Fikri, and D. S. Bhekti, “Analysis of The Construction Management Application to Project Success
Using Importance Performance Analysis on Superflat Concrete Floor Work,” Int. |. Soc. Serv. Res., vol. 4, no. 02, pp.
668-681, 2024.

G. Prasetyo, M. E. Sutanto, and A. M. Putra, “Insights and challenges of sustainable project management
implementations in construction sectors: Systematic literature analysis,” J. Infrastructure, Policy Dev., vol. 8, no. 10, p.
8104, 2024.

S. K. Mishara, “The Role of Sustainable Construction Management in Enhancing Environmental, Economic, and Social
Outcomes: A Comprehensive Analysis of Benefits in Modern Building Practices,” Int. |. Res. Appl. Sci. Eng. Technol.,
vol. 12, no. 9.

P. C. Lukito and R. M. Oktaviani, “Pengaruh Fixed Asset Intensity, Karakter Eksekutif, dan Leverage terhadap
Penghindaran Pajak,” Owner, vol. 6, no. 1, pp. 202-211, 2022, doi: 10.33395/owner.v6i1.532.

M. A. D. Stuetzer, N. Essig, and A. Kustermann, “Sustainable practices in construction: Exposing the Potential of
Waste as a Resource.,” in IOP Conference Series: Earth and Environmental Science, IOP Publishing, 2024, p. 12027.

D. Dwidienawati and M. Ichsan, “Sustainable Construction Project Management-A Proposed Conceptual Framework
from Systematic Literature Review”.

Y. A. Lawal, I. F. Abdul-Azeez, and O. I. Olateju, “Sustainable Project Management Practices and the Performance of
Construction Companies,” Manag. Dyn. Knowl. Econ., vol. 12, no. 3, pp. 302-320, 2024.

B. Ozkazanc-Pan and S. Clark Muntean, “Networking towards (in)equality: Women entrepreneurs in technology,”
Gender, Work Organ., vol. 25, no. 4, pp. 379-400, 2018, doi: 10.1111/gwao.12225.

S. Huma, W. Ahmed, M. Ikram, and A. Najmi, “Influence of mobile application service quality and convenience on
young customer retention,” Spanish . Mark., 2024.

Y. A. Abera, “Sustainable building materials: A comprehensive study on eco-friendly alternatives for construction,”
Compos. Adv. Mater., vol. 33, p. 26349833241255956, 2024.

F. Colangelo, I. Farina, M. Travaglioni, C. Salzano, R. Cioffi, and A. Petrillo, “Innovative materials in Italy for eco-
friendly and sustainable buildings,” Materials (Basel)., vol. 14, no. 8, p. 2048, 2021.

S. Kar and K. N. Jha, “Examining the Effect of Material Management Practices on Material Availability and Waste
Reduction in Construction Projects,” J. Constr. Eng. Manag., vol. 149, no. 8, p. 4023065, 2023.

J. Choi, Z. Yin, M. Chae, and S. Yun, “Benchmarking the Material Use Efficiency of Building Projects,” . Manag. Eng.,
vol. 39, no. 6, p. 5023007, 2023.

S. Czarnecki and M. Rudner, “Recycling of materials from renovation and demolition of building structures in the
spirit of sustainable material engineering,” Buildings, vol. 13, no. 7, p. 1842, 2023.

N. C. O. Ezike, N. Johnson, S. B. Gabriel, and P. Pooja, “Elevating Sustainability in Design: Advancing State-of-the-
Art Food Drying Methods to Optimize Efficiency, Preserve Nutritional Value, and Minimize Waste in Contemporary
Food Production,” 2024.

M. O. Umar, A. C. Okwandu, and D. O. Akande, “Impact of effective schedule management on high-rise building
projects,” Int. |. Appl. Res. Soc. Sci., vol. 6, no. 7, pp. 1371-1386, 2024.

C. Sigalas, “Competitive advantage: the known unknown concept,” Manag. Decis., vol. 53, no. 9, pp. 2004-2016, Oct.
2015, doi: 10.1108/MD-05-2015-0185.

Z.R. Kamandang, I. N. D. P. Putra, and A. R. Nauli, “A Guideline of Earned Value Method (EVM) Implementation
as Decision Baseline on Acceleration Solutions for Construction Project Scheduling,” 2023.

A. C. 3APOBHAS et al, “AHAAV3 METOAOB VIIPABAEHVMSI BPEMEHEM B CTPOUTE/ABHOM
IMTPOM3BOACTBE,” 9KOHOMMKA, no. 8, pp. 1194-1197.

K. Leo, R. N. Fadilah, V. Nayuandika, R. K. Prayogo, and Y. Prastyo, “Implementation of Green Project Management
in the Construction,” Int. J. Res. Sci. Innov., vol. 11, no. 8, pp. 301-305, 2024.

H. Golzarpoor and V. Gonzalez, “A green-lean simulation model for assessing environmental and production waste
in construction,” in Proceedings of the 21th Annual Conference of the International Group for Lean Construction, Fortaleza,
Brazil, 2013, pp. 885-894.

Y. Chen, “Study on the application of lean construction supply chain management in EPC project,” Appl. Mech. Mater.,
vol. 201, pp. 1207-1212, 2012.

Vol. 02, No. 12, December 2024: pp. 2067-2074



West Science Social and Humanities Studies 0 2074

[27]

[28]
[29]

[30]
[31]
[32]
[33]
[34]

[35]

C. Gargiulo, “A Multilevel and Multi-Scale Method To Optimise The Sustainable Construction Works,” in Sustainable
Building Conference, 2013, pp. 322-331.

S. Goodhew, Sustainable construction processes: A resource text. John Wiley & Sons, 2016.

M. Sow, “The Impact of the Efficient Use and Organization of Time in Terms of Productivity by Skilled Managers,”
Int. |. Bus. Manag., vol. 10, no. 6, 2022.

P. Zhang, D. Wierschem, F. A. Mendez Mediavilla, and K. P. Hong, “An Empirical Investigation on CEO Turnover in
IT Firms and Firm Performance,” J. Int. Technol. Inf. Manag., vol. 25, no. 2, Jul. 2016, doi: 10.58729/1941-6679.1269.
S.Yildiz, S. Giines, and S. Kivrak, “Examining the Impact of Material Management Practices on Project Performance
in the Construction Industry,” Buildings, vol. 14, no. 7, p. 2076, 2024.

S. Awaad, D. M. Mansour, I. Mahdi, and I. Abdelrasheed, “Impact of material supply chain on the productivity
optimization for the construction of roads projects,” Sci. Rep., vol. 14, no. 1, p. 3294, 2024.

A. A. Alola, A. Celik, H. O. Obekpa, O. Usman, and C. Echebiri, “The making-or-breaking of material and resource
efficiency in the Nordics,” Clean. Responsible Consum., vol. 11, p. 100151, 2023.

N.J. C. Calixto, R.J. G. Amaya, and C. A. Z. Mejia, “the Construction project management through a holistic view of
sustainability,” Rev. Investig. Agrar. y Ambient., 2024.

R. Coelho, S. Jayantilal, and J. J. Ferreira, “The impact of social responsibility on corporate financial performance: A
systematic literature review,” Corporate Social Responsibility and Environmental Management, vol. 30, no. 4. John Wiley
and Sons Ltd, pp. 1535-1560, Jul. 2023. doi: 10.1002/csr.2446.

Vol. 02, No. 12, December 2024: pp. 2067-2074



