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Abstract. The growing complexity of construction projects and the need for sustainability
have made supply chain optimization a crucial factor in enhancing performance, resilience, and
decision-making. This study conducts a systematic review and bibliometric analysis of research
on optimization and simulation techniques applied to construction supply chains. Based on 340
selected publications from Scopus and Web of Science (1997— 2024), the analysis identifies key
research trends, major contributors, and emerging themes, highlighting the field’s multidiscipli-
nary and collaborative nature. Using Biblioshiny, the study examines scientific output, citation
metrics, and coauthorship networks, revealing a 15.05% annual growth rate and 31.47% interna-
tional collaboration. Keyword analysis and visualization techniques, such as cooccurrence maps
and thematic clustering, illustrate the evolution of research in this domain. The findings offer
valuable insights for academics and practitioners, emphasizing the role of optimization and sim-
ulation in improving the efficiency and sustainability of construction supply chains.

1 Introduction

Construction, a sector historically marked by fragmentation and delays, is now faced
with the imperatives of rationalizing logistics and reducing environmental impact. The
integration of optimization and simulation techniques offers powerful levers for meet-
ing these challenges. The aim of this article is to examine scientific trends, major con-
tributors and emerging themes through a dual methodological approach.
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2 Methodology

For a thorough review, we looked through three major scholarly databases: Google
Scholar, which provides extensive access to academic papers, technical reports, and
essays; Web of Science, which is renowned for citation analysis and high-impact re-
search; and Scopus, which is known for conference proceedings and peer-reviewed ar-
ticles. The most recent developments in Al applications for production scheduling were

also accessed by consulting IEEE Xplore and SpringerLink [23]. Using key terms like
"Master Production Schedule," "Industry 4.0," and "Artificial Intelligence," along with
other related keywords, the search technique was methodical. The search was expanded
using boolean operators such as "MPS AND AI" and "Optimization AND Big Data." To
restrict articles to 2014-2024, filters were used, with an emphasis on English and
French-language research, especially those from the engineering and industrial manage-
ment fields.

Bibliometric analysis was carried out using the Biblioshiny tool, enabling us to ex-
amine indicators such as annual scientific output, growth rate (15.05%), average age of
publications (4.25 years), and average number of citations per article (21.67). The study
also reveals a significant wealth of terminology, with 1187 “Keywords Plus” and 1291
author keywords, reflecting the diversity and multidisciplinarity of the field.

The data also show strong scientific cooperation, with an average of 3.62 co-authors
per paper and 31.47% international collaborations. Only 20 articles were published in-
dividually, confirming the collaborative and interdisciplinary nature of research in this
field.

Finally, visualization techniques were used (word clouds, co-occurrence maps, the-
matic analyses), and bibliometric laws such as Bradford's and the H-index were applied
to better identify the influence of the most prolific sources and authors.

In terms of citations, the average per article has risen sharply, peaking between 2018
and 2020, testifying to the growing impact of recent publications, particularly those
incorporating artificial intelligence models and sustainability criteria.

A study of the most relevant journals reveals that Sustainability (Switzerland), Eu-
ropean Journal of Operational Research and IEEE Access are the most productive and
influential sources, according to the Bradford principle and the H-index. These journals
dominate knowledge dissemination, both in terms of volume and citations.

The evolution of publications by journal shows a progressive specialization of the
field:

¢ Sustainability has become a leader, in line with the growing focus on environmen-
tal issues.

e European Journal of Operational Research retains a central role for classical quan-
titative approaches.

¢ [EEE Access illustrates the integration of digital technologies in logistics research.
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3 Results

3.2 BIBLIOMETRIC ANALYSIS OF PUBLICATIONS

Analysis of the results highlights a significant growth in scientific production on opti-
mization and simulation techniques applied to construction supply chains, particularly
from 2015 onwards. This dynamic can be explained by the rise of advanced technolo-
gies such as artificial intelligence and Big Data, which offer new capabilities for mod-
eling and managing complex logistics flows.

Three phases characterize this evolution:

e A period of latency (2000-2014), marked by low production and still marginal
interest in the subject.

e A take-off phase (2015-2019), coinciding with the emergence of digital tech-
nologies and environmental concerns.

e A phase of rapid expansion (2020- 2022), stimulated by the COVID-19 pan-
demic, reinforced climate policies, and the maturity of digital tools, with a
peak in publications in 2022.

In terms of citations, the average per article has risen sharply, peaking between 2018
and 2020, testifying to the growing impact of recent publications, particularly those
incorporating artificial intelligence models and sustainability criteria.

A study of the most relevant journals reveals that Sustainability (Switzerland), Eu-
ropean Journal of Operational Research and IEEE Access are the most productive and
influential sources, according to the Bradford principle and the H-index. These journals
dominate knowledge dissemination, both in terms of volume and citations.

e  The evolution of publications by journal shows a progressive specialization
of the field:
Sustainability has become a leader, in line with the growing focus on envi-
ronmental issues.

o  European Journal of Operational Research retains a central role for classical
quantitative approaches.

o IEEE Access illustrates the integration of digital technologies in logistics
research.

These results confirm that the optimization and simulation of construction supply
chains has evolved from an emerging field to an established area of research, strongly
influenced by the digital transition and sustainability requirements.

3.3 MAIN PARTICIPANTS AND COLLABORATIONS

The analysis of scientific contributions reveals that China, the United States, and the
United Kingdom are the major hubs of production in the field of optimization and sim-
ulation of construction supply chains. These countries stand out both in terms of publi-
cation volume and the density of their international collaborations, which enhances the
reach and visibility of their research.
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Among the most influential authors, Wang H., Zhang X., and Zhang Y. distinguish
themselves with a sustained output (five publications each), suggesting a deep special-
ization and a significant contribution to the methodological advancement of the field.
Li X. and Sakas D. (four publications each), along with other authors such as Chen W.,
Liu Y., and Talluri S. (three publications), also enrich the domain through their work
on automation, simulation, and the integration of smart technologies.

The evolution of individual research trajectories shows a balance between estab-
lished researchers and new entrants. The most productive figures exhibit notable con-
sistency and high academic impact, measured notably by the number of annual cita-
tions. The variations observed in publication trends also suggest the existence of struc-
tured collaboration networks, fostering the emergence of multidisciplinary approaches.

Regarding the countries of affiliation of corresponding authors, China overwhelm-
ingly leads, followed by the United States and the United Kingdom. While some coun-
tries, such as Italy, Iran, and India, adopt a mixed dynamic between local production
and international collaborations, others, like Indonesia and South Africa, remain on the
margins of global cooperation networks. This geographical imbalance reflects dispari-
ties in access to scientific resources and international partnerships.

Finally, the mapping of scientific production by country confirms the concentration
of expertise around three regional hubs: East Asia, North America, and Western Eu-
rope. China, accounting for nearly 40% of total production, benefits from a favorable
ecosystem for innovation in the construction sector. Europe, though less prolific, con-
tributes to specific technological niches, particularly in sustainability. Emerging coun-
tries are gradually positioning themselves but remain underrepresented, especially in
Africa, with the notable exception of South Africa.

3.4 EMERGING THEMES

Lexical analysis has highlighted several emerging themes shaping research on the
optimization and simulation of supply chains in the construction sector. These studies
reveal a gradual convergence toward issues linking performance, technology, and sus-
tainability. At the core of the field, the concepts of 'optimization' and 'supply chain
management' appear as traditional pillars, reflecting a strong technical focus on improv-
ing operational efficiency. Terms such as 'algorithm,' 'system,' and 'performance’ fur-
ther illustrate the growing importance of computational approaches and digital technol-
ogies in logistics management. At the same time, the emergence of notions such as
'sustainability,' 'carbon emission,' and 'green' indicates a rising interest in integrating
environmental considerations into logistics models. However, these concerns remain
somewhat peripheral compared to purely optimization-focused approaches, reflecting
a tension between productivity demands and sustainability requirements.

e A visual analysis using word clouds and tree maps reveals a structuring
around three major thematic poles:

e A technical axis, dominated by algorithms and systems,

e A managerial axis, focused on performance and logistics coordination,

e An ecological axis, still secondary but expanding, centered on sustainabil-
ity and emissions reduction
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The temporal evolution of keywords shows an increasing specialization of the field:
while early publications focused on general concepts, more recent research has shifted
toward more targeted sub-themes, such as 'metwork design,' 'decision-making,' or
'multi-objective optimization.' The growing prominence of terms like 'big data' and 'ar-
tificial intelligence' reflects the widespread adoption of predictive analytics tools and
intelligent hybrid models. Finally, semantic cluster analysis highlights strong connec-
tions between technical concepts (optimization, simulation), organizational aspects
(management, coordination), and environmental considerations (sustainability, green
supply chain). This convergence suggests a maturation of the field toward more inte-
grated approaches, while also emphasizing the need for a methodological rebalancing
to position sustainability as a central rather than peripheral factor in logistics optimiza-
tion strategies.

4 Discussion

The factorial analysis based on keyword cooccurrences provides a deeper under-
standing of the conceptual structure of the literature on optimization and simulation of
supply chains in construction. This type of visualization offers an in-depth reading of
thematic relationships and highlights both dominant and emerging research areas.

The key driving themes, positioned on the right axis of the factorial map—such as
'optimization,' 'supply chain management,' and 'sustainability—hold a central and
welldeveloped place in the literature. They form the theoretical backbone of the field
and serve as the foundation for most recent studies. Their centrality attests to their sci-
entific maturity and their structuring role in logistics management models.

Conversely, emerging or niche themes like 'big data,' 'technology,' or 'challenges'
appear on the periphery. Their position suggests either a recent rise in prominence,
driven by technological advancements and the need for post-crisis resilience, or a low
density of treatment in existing literature. These topics represent future research oppor-
tunities, particularly for developing innovative and multidimensional approaches.

Based on this analysis, an integrated conceptual model is proposed:

e  Optimization is identified as the core of the system. It drives logistics strat-
egy and structures all decision-making processes.

e Advanced technologies (big data, artificial intelligence) act as performance
levers, feeding optimization models with real-time data and predictive an-
alytics capabilities.

e  Performance and sustainability are the two interdependent objectives of
this model: economic efficiency gains must be accompanied by environ-
mental progress (waste reduction, better resource allocation).

e  Supply chain management serves as the integrating framework, connecting
technological tools, optimization practices, and sustainability goals in a sys-
temic and resilient approach.

This model highlights a holistic approach to managing construction supply chains,
where technological, strategic, and environmental dimensions are interconnected
through optimized and data-driven management.
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5 Conclusion

This research offers a structured mapping of the field of logistics optimization applied
to construction, identifying advances, dominant trends and gaps to be filled. It proposes
a conceptual framework focusing on optimization as a driver of performance and sus-
tainability, supported by advanced technologies. Future research would benefit from
more in-depth empirical assessments and the exploration of geographical contexts that
are still poorly covered.
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