The Art of Green Management, 2(3), 2024

elSSN:2980-9673

The Art of Green Management

Homepage: https://agm.journal.art.ac.ir/

ORIGINAL RESEARCH PAPER

Analysis of Scientific Research Trends on Prefabricated Construction in the

Shadi Norouzi (V)

, Behnod Barmayehvar(2)*

Building Industry

, Mohammad Hossein Mahmoudi Sari )

1. PhD Student, Architectural Technology Department (Project Management and Construction), Faculty of Architecture

and Urban Planning, Iran University of Art, Tehran, Iran. (https:

orcid.org/0009-0001-9179-2386)

2. Associate Professor, Architectural Technology Department (Project Management and Construction), Faculty of
Architecture and Urban Planning, Iran University of Art, Tehran, Iran. (https://orcid.orqg/0000-0001-8805-0915)
3. Associate Professor, Architectural Technology Department (Project Management and Construction), Faculty of
Architecture and Urban Planning, Iran University of Art, Tehran, Iran. (https.//orcid.orq/0000-0002-5141-6300)

Publisher: Iran University of Art

ARTICLE INFO

ABSTRACT

Received:2023/00/00
Revised:2023/00/00
Accepted:2023/00/00
PP. 58-78

Keywords:
Prefabricated
construction,

Bibliometric analysis,
Building industry,
Industrial  construction,

Research Trends.

OFIO
Sy

@LW:

Use your device to scan and
read the article online

Introduction:

The construction industry is one of the most critical sectors in economic and
infrastructural development and plays a decisive role in meeting the growing demands of
urban populations. However, this industry is also recognized as one of the largest
consumers of natural resources and contributors to environmental degradation.
Estimates indicate that construction activities account for approximately 40% of global
energy consumption and 33% of carbon dioxide emissions. Rapid urbanization, population
growth, and the increasing demand for housing have highlighted the necessity of
adopting innovative and sustainable construction approaches. In this context,
prefabricated construction has emerged as a transformative alternative to conventional
construction methods, relying on the off-site manufacturing of building components or
modules in controlled factory environments, followed by on-site assembly. Prefabrication
offers numerous advantages, including enhanced product quality, reduction of material
waste, decreased construction time and cost, improved occupational safety, and the
potential for recycling or reusing building components at the end of the building lifecycle.
Moreover, prefabricated construction aligns with circular economy principles and
sustainable development objectives. Despite these advantages, several challenges persist,
including logistical complexities, transportation constraints, and higher initial
implementation costs. A review of the existing literature reveals that most studies have
primarily focused on specific aspects of prefabrication, such as supply chain management,
energy performance, or structural design. Comprehensive investigations examining global
research trends in prefabricated construction remain limited.

The Purpose of the Research:

The primary objective of this study is to conduct a bibliometric analysis of research
related to prefabricated construction within the building sector, aiming to identify
scientific trends, major research contributors, and future research directions up to 2024.
Methodology:

This study employs a bibliometric approach within the framework of a systematic
literature review. To ensure methodological rigor, transparency, and replicability, the
PRISMA guidelines were adopted during the article identification and screening process.
Research data were extracted from the Scopus database, which is widely recognized as
one of the most comprehensive and reliable scientific databases in the fields of
engineering and construction management. In the initial stage, a comprehensive set of
keywords associated with prefabricated construction and its internationally recognized
terminologies was developed and applied to article titles, resulting in the identification of
2,099 scientific documents. A multi-stage screening process was subsequently conducted.
In the first stage, only English-language, peer-reviewed journal articles and review papers
were retained. In the second stage, subject areas unrelated to the research scope were
excluded, reducing the dataset to 821 documents. In the third stage, the study focused on
publications between 2010 and 2024 and limited the selection to high-impact journals
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classified as Q1 and Q2, further narrowing the dataset to 544 articles. Finally, by
incorporating additional keywords related to residential buildings, the final dataset
consisted of 300 articles.

Data analysis was conducted across four main dimensions, including source analysis,
geographical distribution of scientific output, highly cited article analysis, and thematic
trend analysis. These analytical approaches facilitated the identification of knowledge
structures, evolutionary research trajectories, and emerging directions in prefabricated
construction research.

Findings and Discussion:

The findings reveal that scientific output in prefabricated construction has experienced
significant growth since 2010. This upward trend reflects a paradigm shift in the
construction industry from traditional construction practices toward industrialized,
technology-driven, and sustainability-oriented approaches.

Source analysis indicates that knowledge production in this field is predominantly
concentrated in three leading journals: Journal of Cleaner Production, Automation in
Construction, and Journal of Building Engineering. The thematic scope of these journals
suggests that research in prefabricated construction has evolved along three primary
dimensions: environmental sustainability and circular economy, digitalization and
automation of construction processes, and engineering optimization and structural
performance of prefabricated systems.

From a geographical perspective, the results demonstrate that Asian countries,
particularly China, dominate scientific production in this field, followed by Malaysia and
Australia. This geographical concentration can be attributed to proactive governmental
policies, substantial investment in research and development, and the urgent need to
address housing demands in rapidly urbanizing regions. Furthermore, international
collaboration network analysis indicates that despite high research productivity, cross-
border collaborations remain relatively limited, with a substantial proportion of studies
conducted within national research ecosystems.

The analysis of highly cited publications reveals that research development in this domain
has progressed through three evolutionary phases. The first phase focused on
conceptualization and justification of prefabrication, emphasizing the identification of
advantages and barriers to adoption. The second phase shifted toward quantitative
performance evaluation and risk management, particularly within prefabrication supply
chains. The third phase reflects the transition toward integrated frameworks, the
adoption of digital technologies, and the development of intelligent decision-support
systems throughout the project lifecycle.

Thematic analysis further indicates that supply chain management, carbon emission
reduction, lifecycle assessment, and circular economy constitute the dominant research
themes. These findings highlight a transition from purely technical and structural
perspectives toward systemic and sustainability-oriented approaches. Additionally, the
results underscore the critical role of interactions among governmental policy-making,
academic research, and industrial innovation in advancing prefabricated construction
technologies.

Conclusion:

The results of this study demonstrate that prefabricated construction has evolved over
the past two decades from an emerging construction technique into a mature,
multidimensional paradigm within the construction industry. The evolution of research
indicates a clear shift from descriptive and conceptual studies toward quantitative
analyses, decision-making frameworks, and the integration of digital technologies. The
consolidation of themes such as circular economy, lifecycle management, and carbon
emission mitigation highlights the central role of sustainability in shaping the future of the
construction sector.

From a geographical and institutional perspective, the emergence of knowledge hubs in
Asia, particularly China, illustrates the significance of strategic policy frameworks and
sustained investment in research and development in promoting prefabrication
technologies. However, the limited level of international research collaboration suggests
considerable potential for strengthening global scientific partnerships.

Several limitations are associated with this study, including reliance solely on the Scopus
database and the exclusive focus on journal publications. Future studies are encouraged
to integrate multiple bibliographic databases and incorporate additional sources such as
patents, technical standards, and industrial reports to provide a more comprehensive
understanding of innovation trajectories in prefabricated construction. Overall, the
advancement of prefabricated construction requires the establishment of an integrated
knowledge ecosystem that combines interdisciplinary research, evidence-based policy-
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making, and agile industrial innovation. Such an ecosystem is essential for enabling
sustainable transformation and long-term resilience within the construction industry.
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- The polarization of scientific knowledge production in Asia results from the interplay of supportive government policies,
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- The research has progressed from the technology introduction phase to the stage of integration, systematic evaluation, and
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