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Prefabricated building has become one of the most significant research directions in the architecture, engineering, and con-
struction (AEC) industry and has attracted a large number of scholars and practitioners in recent years. However, few studies have
conducted a systematic review on the development of prefabricated building research around the world. In this study, the
scientometric method is used to analyze the literature on prefabricated buildings in the past ten years through analysis of co-
authors, co-words, and co-citation. From theWeb of Science (WOS) core collection database, a total of 1224 articles were collected
for statistics and analysis. +e analysis results indicated that Bruno Dal Lago obtained the maximum number of co-citations, and
the most significant country/region and research institution in prefabricated building research were China and Tongji University,
respectively. It was also found that engineering, civil engineering, and construction and building technology were the top three
subject categories that prefabricated building research belonged to. Among all the keywords of the collected articles, citation
bursts were received by “cladding panel,” “precast concrete,” and “project.” Moreover, there were 11 co-citation clusters identified
from the articles, and their themes included precast structures, waste management, progressive collapse, delay, precast facades,
carbon reduction, laser scanning, and prefabricated residential building. +is paper is expected to provide researchers and
practitioners in this field a detailed and in-depth understanding of the trend and status of global research on
prefabricated buildings.

1. Introduction

Increasing carbon emissions by human activities are leading
to rising global temperatures, which results in serious global
environmental problems and needs an urgent social re-
sponse [1]. All aspects of human activities are gradually
leading to an increase in carbon emissions. Among them, the
energy use during building operations accounts for a quarter
of the total CO2 emissions [2].+e adoption of prefabricated
buildings can effectively reduce the carbon emissions gen-
erated during the entire life cycle of buildings. Prefabricated
buildings are usually constructed in two steps: off-site
prefabrication and on-site installation. Off-site prefabrica-
tion is the manufacturing process that makes various

materials joined together in a specialized facility to form
prefabricated components, and on-site installation is the
process that installs all the individual components on-site
[3]. Compared to traditional ways of construction, pre-
fabricated buildings have a series of advantages in the project
life cycle including reduction of required labor [4], savings of
construction time and cost [5], decrease of construction
pollution [6], ease to maintain and repair, and better con-
venience to dismantle and rebuild. Due to the aforemen-
tioned advantages, prefabricated buildings have been widely
adopted worldwide. Many countries/regions are promoting
the development of prefabricated buildings to varying de-
grees according to their current statuses of economic de-
velopment, resources, and energy.
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+ere have been some research efforts to review liter-
atures on prefabricated buildings from various perspectives.
Some studies focused on the management of prefabricated
buildings. For example, Li et al. [7] reviewed the literature on
the management of prefabricated construction (MPC) and
identified the popular research areas in the field of MPC.
Wang et al. [8] properly classified existing studies on precast
supply chain management to reveal the research gaps and
suggest research opportunities in the future. Wuni and Shen
[9] found the complex nature of the barriers which hindered
the wider diffusion of modular integrated construction
(MIC) in the construction industry. Some researchers
studied the adoption of prefabricated buildings in specific
countries/regions. For example, Navaratnam et al. [10] came
to the conclusion that the systems and constructions of
prefabricated buildings held high potentials to sustainably
enhance the efficiency and performance of the Australian
construction industry. Jaillon and Poon [11] discussed the
evolution of precast technology in high-rise residential
developments in Hong Kong and verified that the ad-
vancement of prefabrication techniques could significantly
contribute to economic and environmental benefits. Some
other researchers studied the adoption of prefabrication
techniques for buildings of specific functions or structural
systems. For example, Newton et al. [12] studied the use of
prefabrication for Australian school buildings and pre-
fabricated learning environments. Bukauskas et al. [13]
carried out a review on the prefabrication developments in
whole timber construction and recommended that the focus
of future research would be scaling timber structural ap-
plications and developing new digital technologies for
prefabrication.

+ere are also some researchers focusing on the life cycle
performance and seismic performance of prefabricated
buildings. For example, Kamali and Hewage [14] investi-
gated the environmental performance of modular facilities
throughout the life cycle and discussed on the benefits and
challenges of the modular construction method. Boafo et al.
[15] clearly characterized the levels of prefabrication and
investigated the performance of modular prefabrication with
a dynamic case study-based review. Kurama et al. [16]
reviewed the advances of prefabrication including practical
applications and code developments and concluded that it
was feasible with the widespread use of precast concrete in
seismic regions. Jin et al.[17] critically reviewed the literature
on off-site construction and its environmental performance
and concluded that the two most significant challenges for
the evaluation of the environmental performance of off-site
built facilities were the system boundary and data accuracy.
Xu et al. [18] presented a review of the applications of active
hollow slabs in building systems to reduce energy utilization.
Some recent studies also reviewed the applications of new
technologies or innovative methods for prefabrication. For
example, O’Hegarty and Kinnane [19] reviewed a large
number of studies on the sandwich panels’ structural per-
formance and highlighted that it was necessary to further
validate the design of novel sandwich panels and test the
performance of different types of connectors. Vähä et al. [20]
studied the various potential sensor technologies that could

automate building construction such as the robotics
technology.

Despite of the aforementioned literature reviews on
prefabrications, all of the existing reviews are focused on
only a certain perspective of prefabrications such as supply
chain management, energy performance, or structural de-
sign and performance. +ere is a lack of review that presents
a high-level overview of global research trends on pre-
fabricated buildings. Despite of some recent review papers
[21, 22], these papers were mainly focused on articles before
2017. However, this field is developing rapidly, with more
than 200 articles per year.+ere is a need to carry out a latest
review and analysis of the related literature to present the
most recent research trends. +erefore, this study attempted
to carry out a scientometric literature review on pre-
fabricated buildings in the recent ten years. Scientometric is
a type of quantitative study to help researchers to better
understand the connectivity of a certain research field [23].
+e scientometric method covers comprehensive analyses of
all aspects of literature such as subjects, keywords, journals,
authors, institutes, and citations [24].+is article will use the
scientometric research method to visually analyze and
discuss the recent literature on prefabricated buildings to
present the recent research trend and status. +e rest of this
paper is organized as follows. Section 2 presents the research
method of this study.+en, the scientometric analysis results
are presented and discussed in Section 3, and Section 4
discusses and recommends future research directions.
Lastly, Section 5 summarizes and concludes this study.

2. Method

+is study utilized the science mapping method to conduct a
comprehensive analysis of global research on prefabricated
buildings. Science mapping is a process of producing do-
main analysis and visualization [25] and consists of bib-
liometric analysis and scientometric analysis. Based on
bibliometric tools and data, sciencemapping offers a broader
approach to analyzing the literature and identifying po-
tentially insightful patterns and trends of the domain [26].
+is study adopted a three-step literature review approach
including (1) bibliographic retrieval, (2) scientometric
analysis, and (3) discussion as follows.

2.1. Bibliographic Retrieval. +e first step was the biblio-
graphic search in the Web of Science (WOS) core collection
database, which contains the most valuable and influential
journals all over the world [27]. Relevant literature on
prefabricated buildings was searched from the database
based on the topic. +e searched topic was ‘TS� (prefab-
ricated or prefabrication or precast) and TS� building.’ In
other words, the topic of a search result must contain at least
one of the three words (prefabricated or prefabrication or
precast) as well as the word of building. Other similar
keywords, such as “modular building,” “prefabricated
construction,” “industrialized building,” “off-site construc-
tion,” and “modular construction,” were also used for
document retrieval. Among all the search results, conference
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papers, book reviews, and editorials were excluded. Only
journal articles were used for analysis because journal papers
could display more comprehensive and valuable contents
than other types of publications [28, 29].

In addition, the language of literature was limited to
English.+e remaining literature was further screened based
on the subject categories. Among all the categories, cate-
gories with more than ten documents and closely related to
the AEC industry were selected. On the contrary, categories
that were not relevant to prefabricated buildings (e.g., bi-
ology, medicine, and agriculture) were excluded. Based on
the above search and screening, research documents on
prefabricated buildings were identified. As a complete lit-
erature database has not yet been formed in 2020, this study
did not include literature in 2020. +e number of research
documents by publication year is shown in Figure 1,
spanning from 1990 to 2019. Considering that the number of
documents had increased significantly since 2010 (339 pa-
pers from 2000 to 2009 and 1224 papers from 2010 to 2019)
and this study aimed to analyze the recent research trends,
only the documents published from 2010 to 2019 were se-
lected and analyzed. +erefore, a total of 1224 journal ar-
ticles from 2010 to 2019 were selected for the following
scientometric analysis in this study.

2.2. Scientometric Analysis. +e second step is to use Cite-
Space [30] as a scientific measurement and analysis tool to
analyze the documents selected in the first step. CiteSpace is
a tool for science mapping visual analysis [25] and is able to
analyze a specific knowledge domain such as to identify the
main research areas and the links between them [31].
CiteSpace can systematically generate various accessible
graphs and enable scholars to visually study the hot spots in
their respective fields and the relationship between research
results [30]. +erefore, CiteSpace (version 5.7.R1) was used
to analyze the literature of prefabricated buildings, based on
Windows 10 and Java＿1.8.0 261-b12 platform.+e relevant
software parameter settings are displayed in the left top
corner of each figure. +e scientometric analysis conducted
in this study included co-author analysis, co-word analysis,
and co-citation analysis, which are presented in Sections 3.1
to 3.3, respectively.

2.3. Discussion. +e follow-up discussion aimed to provide
an in-depth interpretation and discussion of the results of
scientometric analysis. For each of the three analyses (co-
author analysis, co-word analysis, and co-citation analysis),
the discussion is presented after the analysis in Section 3.1 to
3.3, respectively. Furthermore, an overall discussion and
recommendation for future research will be presented in
Section 4.

3. Scientometric Analysis and Results

3.1. Co-Author Analysis. Co-author analysis aims to inves-
tigate the literature authors and their relationships including
the productivity of authors and institutions and co-

authorship network, as well as network of institutions and
countries/regions based on the bibliographic records.

3.1.1. Network of Co-Authorship. Based on the statistical
analysis of the selected journal articles, the most productive
authors in the field of prefabricated buildings were identi-
fied. As shown in Table 1, the top 11most productive authors
had published at least seven journal articles. Bruno Dal Lago
(Polytechnic University of Milan) was ranked as the most
productive author with 14 published articles. Among all the
top 11 authors, four of them were from Italy, three of them
were from Hong Kong, two of them were from Mainland
China, and the remaining two were from South Korea and
England, respectively.

As shown in Figure 2, the co-authorship network is
composed by a number of nodes and links. +e nodes in-
dicate authors and the links between different authors in-
dicate their collaborations established by co-author
relationships. Here, the co-authorship network included 372
nodes and 317 links. In the network, the node size indicates
the number of publications of this author, and the thickness
of a link represents the closeness of collaboration between
two authors in a given year. +e links’ colors (from dark
color to light color) represent different years from 2010 to
2019.

According to Figure 2, several closed-loop circuits could
be found in this network of co-authorship, indicating a
strong network of collaboration between the authors within
the closed-loop circuits. +e three most prominent closed-
looped circuits include (1) the circuit of Bruno Dal Lago,
Giandomenico Toniolo, Fabio Biondini, etc., (2) the circuit
of Gennaro Magliulo, Marianna Ercolino, Andrea Belleri,
etc., and (3) the circuit of Geoffrey Qiping Shen, Peng Wu,
Chao Mao, Wei Pan, Guiwen Liu, etc. Based on the graph
theory, Freeman’s betweenness centrality is defined as the
ratio of the shortest path between two nodes to the sum of all
such shortest paths [32]. Freeman’s betweenness centrality
can connect more than two groups with nodes in-between.
As shown in Figure 2, four authors achieved corresponding
betweenness centrality, included Fan Xue (centrality� 0.01),
Wei Pan (centrality� 0.01), Weisheng Lu (centrality� 0.01),
and Xi Chen (centrality� 0.01). Moreover, citation bursts
could show a surge of citations of publications and represent
remarkable growth in citations through a short time period.
+e burst strength value is calculated based on the algorithm
in Citespace. Only one author got a citation burst, which is
Bruno Dal Lago (burst strength� 3.27, 2017–2019). It is also
found that the research circuit of Geoffrey Qiping Shen,
Peng Wu, Chao Mao, Guiwen Liu etc. had a higher number
of articles from 2018, and most of the articles of this research
circuit are published by Chinese researchers.

3.1.2. Network of Countries/Regions and Institutions. To
explore the research contributions on prefabricated build-
ings from different countries/regions and institutions, a
research power network was generated. In total, the research
network included 400 nodes and 648 links. As there were too
many nodes and links, the minimum threshold for analysis
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was set to 7 articles. As shown in Figure 3, the node size in
the network indicates the number of articles published from
2010 to 2019. A large number of countries/regions have
made contributions to the articles on prefabricated build-
ings. According to the number of articles, all the countries/
regions were divided into the following echelons: the first
echelon with more than 100 articles included China (301
articles), the USA (197 articles), Italy (157 articles), and
Australia (103 articles); the second echelon with 51 to 100
articles included England (78 articles), South Korea (57
articles), and Spain (54 articles); the third echelon with 31 to
50 articles included Turkey (44 articles), Canada (41 articles),
and Germany (32 articles); the other countries/regions
contributed no more than 30 articles in this research field.
+e large numbers of publications from the aforementioned
countries/regions indicated that these countries/regions
were active and advanced in prefabrication building re-
search. +e lead of China in this research field is not sur-
prising due to the strong pushes from the Chinese
government. To address construction-induced pollutions,
the Chinese government has recently been promoting the
modern prefabricated buildings in the long-run national
development plans as well as short-run industrial policies

[33]. +erefore, strong efforts from both the academia and
industry have been made on prefabricated buildings in
China, leading to the fast growth of prefabricated building
research. In addition, the network also implied research
collaborations between different countries/regions. It is
found that researchers from China have been actively col-
laborating with researchers from other countries/regions,
such as the USA, Australia, Malaysia, Japan, South Korea,
England, and Singapore. +ere were also some other groups
of countries/regions with strong collaborations such as the
group including Italy, Germany, Switzerland, and Sweden
and the group including Brazil, Turkey, Spain, and Canada.

+e contributions of institutions were also identified in
Figure 3. A total of 18 institutions had at least 10 articles
published on prefabricated building research including
Tongji University (36 articles), Hong Kong Polytechnic
University (35 articles), University of Hong Kong (28 ar-
ticles), Southeast University (24 articles), Politecnico di
Milano (23 articles), Chongqing University (21 articles),
Shenzhen University (19 articles), Curtin University (17
articles), University of Naples Federico II (15 articles),
Tsinghua University (14 articles), Kyung Hee University (14
articles), Harbin Institute of Technology (13 articles), Tianjin

Table 1: Top 11 authors with high productive.

Author Institution Country/
region Count Percentage

Bruno Dal Lago University of Insubria Italy 14 1.14
Geoffrey Qiping Shen Hong Kong Polytechnic University China 10 0.88
Giandomenico
Toniolo Polytechnic University of Milan Italy 9 0.8

Won-kee Hong Kyung Hee University South Korea 9 0.8
Fan Xue +e University of Hong Kong Hong Kong 9 0.8

Roberto Nascimbene European Centre for Training and Research in Earthquake Engineering
(Eucentre) Italy 8 0.7

Chao Mao Chongqing University China 8 0.7
Gennaro Magliulo University of Naples Federico II Italy 8 0.7
Wei Pan +e University of Hong Kong Hong Kong 8 0.7
Marianna Ercolino University of Greenwich, London England 7 0.62
Weisheng Lu +e University of Hong Kong Hong Kong 7 0.62
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Figure 1: +e number of articles on prefabricated buildings from 1990 to 2019.
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University (13 articles), University of Auckland (11 articles),
University of Canterbury (11 articles), University of Mel-
bourne (11 articles), Beijing University of Technology (11
articles), and Beijing Jiaotong University (10 articles).

In Figure 3, the purple rings represent nodes with high
betweenness centrality values of countries/regions and re-
search institutions. +e top countries/regions included the
USA (centrality� 0.68), England (centrality� 0.45), China
(centrality� 0.40), Canada (centrality� 0.27), Italy (cen-
trality� 0.24), Austria (centrality� 0.17), Turkey (central-
ity� 0.15), Australia (centrality� 0.14), South Korea
(centrality� 0.13), and Brazil (centrality� 0.11), and the top
institutions included Hong Kong Polytechnic University
(centrality� 0.11), Korea Advanced Institute of Science &
Technology (centrality� 0.10), Southeast University (cen-
trality� 0.06), and University of Hong Kong (central-
ity� 0.05). +ese countries/regions and institutions have
substantially contributed to the research activities and
network of prefabricated buildings.

Furthermore, some countries/regions received high ci-
tation bursts which represent significant growth in citations
over a certain time period, as shown in Table 2. Several
research institutions received high citation bursts as well, as
presented in Table 3. +ese high citation bursts show that
these countries/regions or research institutions had received
a great amount of attention on prefabrication building re-
search. Citation bursts were distributed in North and South

America, Asia, Europe, and Africa, indicating that research
of prefabricated buildings has attracted worldwide attention
in the past decade. Moreover, Shenzhen University received
high citation bursts in the last two years, demonstrating the
recent popularity and impacts of its research outputs. +e
government policies of the area where Shenzhen University
is located also have a certain impact on its research. As
Shenzhen is a special economic zone in China, Shenzhen has
always been a pioneer in experimenting and implementing
new policies including the adoption of prefabricated
buildings [34].

3.2. Co-Word Analysis. Research efforts on prefabricated
buildings have been made on different topics and subjects.
Co-word analysis can help researchers to understand the
popularity and frontiers of prefabricated building research.

3.2.1. Co-Occurring Subject Network. Every journal has a list
of corresponding subject categories. +e subject categories
of all articles imported from the WOS database can form the
co-occurring subject network of prefabricated building re-
search. As shown in Figure 4, a total of 108 nodes and 408
links were generated to analyze the emerging trends on
subject categories. +e larger the size of each node, the more
the numbers of articles of the category. +e subject cate-
gories with the most articles included engineering (911

Cite Space, v.5.7.R2 (64-bit)
October 17, 2020 3:27:16 PM CST
WoS: C:\Users\archihui\Desktop\pre-build\data
Timespan: 2010–2019 (Slice Length=1)
Selection Criteria: g-index (k = 25), LRF = 3.0, LBY=8, e = 2.0
Network: N = 372, E = 317 (Density = 0.0046)
Largest CC: 37 (9%)
Nodes Labeled: 1.0%
Pruning: Pathfinder

Figure 2: Co-authorship network and link colors corresponding to years 2010–2019.
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articles), civil engineering (692 articles), construction and
building technology (499 articles), materials science (211
articles), multidisciplinary materials science (149 articles),
environmental science & ecology (129 articles), engineering
geology (121 articles), science and technology (120 articles),
environmental sciences (119 articles), and green and sus-
tainable science & technology (100 articles). Some categories
with small amounts of articles were also closely related to

prefabricated buildings, such as architecture (46 articles),
computer science (39 articles), and management (12 arti-
cles). +e colors of the links represent the corresponding
years from 2011 to 2019, similar to Figure 2. +e number of
articles with subject categories of construction and building
technology, environmental science and ecology, engineering
geology, computer science, green and sustainable science
and technology, and manufacturing engineering had sub-
stantially increased in the past five years.

As shown in Figure 4, subject categories with purple
rings indicated high betweenness centrality. Subject

Cite Space, v.5.7.R2 (64-bit)
October 18, 2020 3:16:36 PM CST
WoS: C:\Users\archihui\Desktop\pre-build\data
Timespan: 2010–2019 (Slice Length = 1)
Selection Criteria: g-index (k = 25), LRF = 3.0, LBY = 8, e = 2.0
Network: N = 400, E = 648 (Density = 0.0081)
Largest CC: 371 (92%)
Nodes Labeled: 1.0%
Pruning: Pathfinder

Figure 3: Network of countries/regions and institutions.

Table 2: Top nine countries/regions with the strongest citation
bursts.

Country/region Strength Begin (year) End (year)
USA 3.7804 2011 2012
Slovenia 4.2532 2010 2013
South Korea 2.5137 2012 2012
Sweden 3.0426 2013 2015
Turkey 3.6344 2013 2013
Scotland 3.0426 2014 2015
Mexico 2.8849 2014 2015
Taiwan 2.4231 2015 2016
Egypt 2.5588 2015 2016

Table 3: Top four research institutions with the strongest citation
bursts.

Research institution Strength Begin
(year) End (year)

Lulea University of
Technology 2.5195 2013 2015

Tongji University 2.8136 2017 2019
+e University of Sydney 2.6405 2017 2019
Shenzhen University 2.8017 2018 2019
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categories with high centrality values represented the central
transfer points connecting various hot spots and research
themes and greatly promoted the development of research
efforts on prefabricated buildings. According to Figure 4,
subject categories with high centrality values included en-
vironmental studies (centrality� 0.46), engineering (cen-
trality� 0.37), environmental engineering (centrality� 0.23),
green and sustainable science and technology (central-
ity� 0.20), computer science (centrality� 0.20), industrial
engineering (centrality� 0.17), environmental science and
ecology (centrality� 0.15), mechanical engineering (cen-
trality� 0.15), multidisciplinary materials science (central-
ity� 0.14), multidisciplinary engineering (centrality� 0.14),
materials science (centrality� 0.12), chemical engineering
(centrality� 0.11), urban studies (centrality� 0.11), and
environmental sciences (centrality� 0.10). Moreover, 11
subject categories got citation bursts, as shown in Table 4,
suggesting that these subject categories were the most active

areas and have drawn the most attentions in the develop-
ment of prefabricated building research.

Among all the subject categories, engineering not only
obtained the highest number of articles but also achieved the
highest betweenness centrality. +us, engineering is un-
doubtedly the most important subject area of prefabricated
building research. Most of the subject categories that ob-
tained citation bursts occurred in the recent two years, and
they were all related to environmental sustainability. +is
showed that scholars had paid more attention to the subject
areas of environmental sustainability, green, and ecology on
prefabricated building research in the recent two years.

3.2.2. Co-Occurring Keywords’ Network. Keywords usually
indicate themain research contents of articles.+erefore, the
network of co-occurring keywords can represent the re-
search development on prefabricated buildings over time.

Cite Space, v.5.7.R2 (64-bit)
October 19, 2020 12:03:31 AM CST
WoS: C:\Users\archihui\Desktop\pre-build\data
Timespan: 2010–2019 (Slice Length = 1)
Selection Criteria: g-index (k = 25), LRF = 3.0, LBY = 8, e = 2.0
Network: N = 108, E = 408 (Density = 0.0706)
Largest CC: 108 (100%)
Nodes Labeled: 1.0%
Pruning: Pathfinder

Figure 4: Co-occurring network of subject categories.
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+ere are two types of keywords in the WOS core collection
database. One type is the “author keywords,” which are
provided by the authors, and the other type is the “keyword
plus,” which are defined by the journals. Both types of
keywords were used to build a co-occurring keywords’
network. As shown in Figure 5, a total of 425 nodes and 1276
links were included in this network.

+e size of each node represents the frequency with which
keywords appear in the database. +e keywords with the
highest frequencies included “performance” (frequency�

172), “design” (frequency� 156), “prefabrication” (frequen
cy� 155), “behavior” (frequency� 151), “building” (frequen
cy� 140), “construction” (frequency� 103), “concrete” (frequ
ency� 89), “system” (frequency� 87), “model” (freque
ncy� 84), “connection” (frequency� 73), “precast concrete”
(frequency� 65) and “seismic performance” (frequency� 65).
In addition, several keywords received relatively high scores of
betweenness centrality including “building” (central-
ity� 0.14), “model” (centrality� 0.11), “wall” (central-
ity� 0.11), “performance” (centrality� 0.10), “behavior”
(centrality� 0.10), “construction” (centrality� 0.10), “precast
concrete” (centrality� 0.10), “concrete” (centrality� 0.09),
“sustainability” (centrality� 0.09), “beam” (centrality� 0.09),
“reinforced concrete” (centrality� 0.08), “bridge” (central-
ity� 0.08), “algorithm” (centrality� 0.08), “prefabrication”
(centrality� 0.07), “strength” (centrality� 0.07), and “reduc-
tion” (centrality� 0.07). +ese keywords connected different
research topics and became an indispensable role in the
development of prefabricated building research. Moreover, 26
keywords obtained citation bursts, as shown in Table 5. +ese
citation bursts indicated that these keywords stood out as the
most important themes and hot topics in research of pre-
fabricated buildings in the corresponding years.

Among all the keywords, the keyword “performance”
occupied the first place in frequency and also had a high
centrality, indicating that the performance of prefabricated
buildings was a very important research topic. Some key-
words related to prefabricated concrete buildings such as
“precast concrete,” “concrete,” and “connection” were also
among keywords of the highest frequency and high be-
tweenness centrality. Keywords representing different types
of structures, such as “precast concrete,” “timber structure,”
and “steel,” obtained citation bursts in corresponding time
periods. Moreover, the keyword “cladding panel” obtained

the highest citation burst in the last three years, becoming a
hot topic in recent prefabricated building research. It is
believed that the noticeable increase would not be possible
without the efforts of various project stakeholders including
the government [35].

3.3. Co-Citation Analysis. Co-citation analysis consists of
journal co-citation analysis, author co-citation analysis, and
document co-citation analysis. Co-citation can indicate the
frequency that two documents are cited together by another
document [36] and have been used for measuring the
similarity among articles. Cluster analysis that can reveal the
inherent relationships between different research directions
is used to analyze the generation of changes of the research
trends and to find the research highlights during specific
time periods.

3.3.1. Network of Journal Co-citation. +e journals that have
published most prefabricated building research in the past
ten years were summarized and shown in Table 6. Among
the top 10 journals, Engineering Structures had published
the most articles (93 articles) on prefabricated building
research, followed by Automation in Construction (48 ar-
ticles) and Journal of Cleaner Production (45 articles). +ree
out of the top 10 journals are published in America and the
other journals are published in Europe.

As shown in Figure 6, the journal co-citation network
consisted of 584 nodes and 1709 links. +e size of node
represents each source journal’s co-citation frequency. Based
on the frequency, it is found that the most impactful journals
were Engineering Structures (frequency� 382), Journal of
Structural Engineering (frequency� 273), Construction and
Building Materials (frequency� 269), PCI Journal (freq
uency� 265), Building and Environment (frequency� 2
64), Energy and Buildings (frequency� 233), Automation in
Construction (frequency� 227), and ACI Structural Journal
(frequency� 215). Each of the above journals has received
more than 200 citations.

+ere was no journal with high betweenness centrality,
while a total of 34 journals got citation bursts. Journals with
higher citation bursts in each corresponding time period are
shown in Table 7. +ese findings suggested that these

Table 4: Top 11 subject categories with the strongest citation bursts.

Subject category Strength Begin (year) End (year)
Transportation sciences and technology 4.0585 2010 2012
Transportation 3.3969 2010 2012
Mechanical engineering 2.7214 2010 2013
Architecture 2.8017 2010 2012
Materials science, characterization, and testing 3.7124 2013 2015
Applied physics 2.7005 2017 2017
Manufacturing engineering 2.5941 2017 2017
Green and sustainable science and technology 12.8502 2018 2019
Environmental studies 2.9273 2018 2019
Environmental science and ecology 2.7965 2018 2019
Environmental science 5.8137 2018 2019
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journals had received stronger citations in a specific time
span.

Among all the journals, the Journal of Engineering
Structures had the largest number of published articles and

obtained the highest co-citation frequency, showing the
highest impact on prefabricated building research. +e
Journal of Supply Chain Management obtained the highest
co-citation burst after 2017 and became the most active and
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Figure 5: Co-occurring keywords’ network.

Table 5: Top 26 keywords with the strongest citation bursts.

Keyword Strength Begin (year) End (year) Keyword Strength Begin (year) End (year)
Precast concrete 4.5669 2010 2011 Precast concrete structure 2.7763 2013 2017
Algorithm 3.73 2010 2014 LCA 2.9164 2014 2015
Construction management 2.8337 2010 2012 Ductility 3.5007 2014 2016
Seismic 4.0521 2010 2016 Model 3.4382 2014 2015
Reinforced concrete 2.632 2010 2011 Experimental test 3.3648 2014 2015
Steel 2.931 2010 2014 Wood 3.3648 2014 2015
Timber structure 3.0576 2011 2015 Fiber 3.3044 2015 2016
Aggregate 2.7772 2011 2012 Methodology 2.9062 2015 2017
Construction and demolition waste 2.4548 2012 2013 Vibration 2.8314 2015 2016
Composite 2.7305 2012 2013 Framework 2.6884 2016 2017
Prestressed concrete 2.7834 2012 2015 Cladding panel 2.9062 2017 2019
Numerical analysis 3.2883 2012 2013 Technology 2.4072 2017 2019
Prefabrication 2.9345 2012 2013 Project 2.508 2017 2019
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popular journal in the recent three years. +is indicated that
the supply chain management of prefabricated buildings has
drawn increasing attention from researchers.

3.3.2. Network of Author Co-Citation. As shown in Figure 7,
the network of author co-citation contained 479 nodes and
1205 links. +e node size reflects each author’s co-citation
quantity, and the links between authors indicate the direct
collaboration relationship established based on the fre-
quency of co-citation. Based on Figure 7, the highest cited

authors included Lara Jaillon (frequency� 126, Hong Kong),
Vivian W. Y. Tam (frequency� 104, Hong Kong), M. J.
N. Priestley (frequency� 92, USA), Gennaro Magliulo
(frequency� 65, Italy), Andrea Belleri (frequency� 64,
Italy), Mao Chao (frequency� 64, China), Wei-Ping Pan
(frequency� 64, China), European Committee for Stan-
dardization (CEN) (frequency� 55, Belgium), R. Park
(frequency� 50, New Zealand), Dionysios Bournas
(frequency� 49, Belgium), and Giandomenico Toniolo
(frequency� 47, Italy). +ese highly cited authors were from
Europe, Asia, and America. +e diversity of the authors’

Table 6: Top 10 source journals for prefabricated building research.

Journal Host country Count Percentage
Engineering Structures England 93 7.6
Automation in Construction Netherlands 48 3.9
Journal of Cleaner Production USA 45 3.7
Energy and Buildings Switzerland 44 3.6
Construction and Building Materials England 43 3.5
Bulletin of Earthquake Engineer Netherlands 37 3.0
PCI Journal USA 35 2.8
Sustainability Switzerland 32 2.6
Journal of Structural Engineering USA 25 2.0
Structural Concrete Germany 25 2.0
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Network: N = 584, E = 1709 (Density = 0.01)
Largest CC: 547 (93%)
Nodes Labeled: 1.0%
Pruning: Pathfinder

Figure 6: Network of journal co-citation.
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locations showed that prefabricated building research has
been a global trend. No cited authors with high betweenness
centrality were found here.

In addition, a total of 47 authors have received citation
bursts. Among them, the top 16 authors are shown in Ta-
ble 8. +eir papers had gradually made a certain impact on
the research direction of prefabricated buildings and were
worthy learning and following.

Among all the authors, R. Park had one of the highest co-
citation frequency and received higher citation burst, in-
dicating the high impacts of his research. Both T. Paulay and
R. Park were from the University of Canterbury, indicating
that this institution was one of the most active on pre-
fabricated building research from 2010 to 2013. Further-
more, both Nenad Čuš Babič from University of Maribor
and Bruno Dal Lago from University of Insubria received
high citation bursts in last three years, indicating that their
research works have attracted more attention in recent years.

3.3.3. Network of Document Co-Citation

1) Co-Citation Network Analysis. Document co-citation
network can be used to demonstrate the quantity and au-
thorship of references cited by publications. +e top 15 most
cited documents based on the WOS citation metric are
presented in Table 9. Among them, Chen et al. [37] obtained
the top position with 174 citations, followed by Aye et al.
[38], Pavlović et al. [39], Firth et al. [40], Mao et al. [41], Mas
et al. [42], and Eastman et al. [43], each of which had more
than 100 citations. +e other eight documents also obtained
at least 76 citations.

Document co-citations’ network which consisted of a
total of 924 nodes and 2287 links is presented in Figure 8.
Every link between two corresponding documents repre-
sents their co-citation relationship. Each node labeled with
the first author’s name and the year of publication represents
a document, and the node size represents the co-citation

Table 7: Top 12 journals’ co-citation with the strongest citation bursts in each corresponding period.

Journal Strength Begin (year) End (year)
Solar Energy 3.5507 2010 2012
Renewable Energy 3.4585 2010 2012
Cement and Concrete Composites 4.3234 2010 2014
Materials and Structures 4.5744 2011 2013
Journal of Information Technology in Construction 4.6662 2011 2014
Journal of Infrastructure Systems 4.0156 2012 2014
Forest Products Journal 3.7188 2013 2015
Journal of the American Concrete Institute 4.0921 2013 2016
Computers & Structures 3.2797 2013 2016
Journal of Bridge Engineering 3.8784 2015 2016
Advanced Materials Research 2.8515 2016 2019
Journal of Supply Chain Management 2.4879 2017 2019

Cite Space, V.5.7.R1 (64-bit)
October 21, 2020 4:08:01 PM CST
WoS: C:\Users\archihui\Desktop\pre-build\data
Timespan: 2010–2019(Slice Length = 1)
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Network: N = 603, E = 1527 (Density = 0.0084)
Largest CC: 503 (83%)
Nodes Labeled: 1.0%
Pruning: Pathfinder

Figure 7: Network of author co-citation.
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frequency. According to Figure 8, a total of 29 documents
received more than 20 co-citations. Among them, Magliulo
et al. [44] (frequency� 50) reached the highest position,
followed by Li et al. [7] (frequency� 38), Aye [38] (freque
ncy� 36), Toniolo and Antonella [52] (frequency� 35),
Bournas et al. [53] (frequency� 33), Mao et al. [42]
(frequency� 31), Jaillon et al. [54] (frequency� 30), Belleri
et al. [48] (frequency� 29), Pan et al. [49] (frequency� 27),
Jaillon and Poon [55] (frequency� 24), Tam et al. [56]
(frequency� 23), and others. +ere were no documents with
high betweenness centralities.

In addition, as many as 41 documents obtained strong
citation bursts, and the top 14 documents with strongest
citation bursts in each corresponding period are shown in
Table 10. It is worth noting that documents of Jaillon’s
research team obtained citation bursts three times from 2012

to 2017, indicating that their research findings have drawn
high attentions in that time period. Furthermore, four
documents obtained citation bursts from 2017 to 2019. +e
topics of the four documents were prefabricated houses in
China, seismic performance, BIM application in prefabri-
cation construction, and sustainable performance of dif-
ferent construction methods, respectively, which deserved
more attentions.

2) Co-Citation Clusters’ Analysis. Based on the keywords of
the documents cited in each cluster, a total of 11 significant
co-citation clusters were identified, as shown in Figure 8 (#0
to #10) and Table 11. +e log likelihood ratio (LLR) method,
which selected the best cluster labels based on uniqueness
and coverage, was adopted to find the clusters. +e yellow
and pink color polygons shown in Figure 8 represent the

Table 9: Top 15 most cited documents.

No. Article Title Citations
1 Chen et al. [37] Sustainable performance criteria for construction method selection in concrete buildings 174
2 Aye et al. [38] Life cycle greenhouse gas emissions and energy analysis of prefabricated reusable building modules 151

3 Pavlović et al.
[39]

Bolted shear connectors vs. headed studs’ behaviour in push-out tests; Journal of constructional steel
research 146

4 Firth et al. [40] Between a rock and a hard place: environmental and engineering considerations when designing coastal
defence structures 139

5 Mao et al. [41] Comparative study of greenhouse gas emissions between off-site prefabrication and conventional
construction methods: two case studies of residential projects 139

6 Mas et al. [42] Influence of the amount of mixed recycled aggregates on the properties of concrete for nonstructural
use 104

7 Eastman et al.
[43] Exchange model and exchange object concepts for implementation of national BIM standards 103

8 Magliulo et al.
[44] +e Emilia Earthquake: seismic performance of precast reinforced concrete buildings 99

9 Lu and yuan [45] Exploring critical success factors for waste management in construction projects of China: resources,
conservation, and recycling 97

10 Chen et al. [46] Modelling, design, and thermal performance of a BIPV/T system thermally coupled with a ventilated
concrete slab in a low energy solar house: part 1, BIPV/T system and house energy concept 91

11 Qu et al. [47] Pin-supported walls for enhancing the seismic performance of building structures 84
12 Belleri et al. [48] Seismic performance of precast industrial facilities following major earthquakes in the Italian territory 80
13 Pan et al. [49] Strategies for integrating the use of off-site production technologies in house building 79

14 ČušBabič et al.
[50] Integrating resource production and construction using BIM 78

15 Yuan et al. [51] A dynamic model for assessing the effects of management strategies on the reduction of construction
and demolition waste 76

Table 8: Top 16 authors’ co-citation with the strongest citation bursts in each corresponding period.

Author Strength Begin
(year)

End
(year) Author Strength Begin

(year) End (year)

R. Park 3.2749 2010 2013 E. N. Vintzeleou 4.2627 2013 2017
Murat Saatcioglu 4.5482 2010 2016 Abdelghani Benayoune 3.0379 2014 2015

Halil Sezen 3.8183 2010 2015 British Standards Institution
(BSI) 4.2439 2014 2017

T. Paulay 4.4183 2011 2013 Chris Pantelides 3.987 2015 2016
Giovanni Fabbrocino 3.8378 2011 2014 F. J. Perez 4.5168 2015 2017
Chi Sun Poon 3.9421 2012 2015 R. M. Lawson 4.1454 2016 2017
John B Mander 4.0624 2013 2016 Bruno Dal Lago 3.2649 2017 2019
American Concrete Institute
(ACI) 4.887 2013 2016 Nenad Cuš Babič 2.9694 2017 2019
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coverages and sizes of the clusters. Among all the identified
clusters, cluster #0 “precast structures” was the largest one
with 111members, and cluster #10 “prefabricated residential
building” was the smallest one with 22 members. +e sil-
houette metric represents the average homogeneity of each

cluster, and a higher silhouette score indicates a higher
consistency of cluster members. All the clusters had sil-
houette scores greater than 0.8 (as shown in Table 11),
suggesting that all these clusters had good consistency. For
each cluster, the mean year (as shown in Table 11) indicates
whether the documents of clusters are old or new.+e mean
year of cluster #6 was the oldest (2006), indicating that the
documents of cluster #6 were older than others. Moreover,
the representative document (as shown in Table 11) of each
cluster was the highest co-citation document within the
cluster. +e details of the clusters are illustrated as follows.

Cluster #0 “precast structures” had 111members. +e
representative document of this cluster was Bournas et al.
[53]. +is paper investigated the causes of structural dam-
ages to prefabricated industrial buildings after the earth-
quake in the Po Valley in the northern Italy region and
proposed measures and opinions that could improve their
seismic performance, such as applying simply supported
beams and rational design of pinned beam-column con-
nections to strengthen the existing precast buildings.

Cluster #1 “China” had 85 members. +e representative
document was Li et al.[7]. +is document conducted a
comprehensive study on the global assembly construction
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Pruning: Pathfinder
Modularity Q = 0.8883
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Figure 8: Document co-citation network.

Table 10: Top 14 documents co-citation with the strongest citation
bursts in each corresponding period.

Document Strength Begin (year) End (year)
R. Sacks et al. [57] 3.5128 2010 2012
Blismas et al. [58] 3.5892 2010 2014
Tam et al. [56] 8.9887 2010 2015
Fischinger et al. [59] 3.515 2010 2016
Magliulo et al. [44] 4.1727 2011 2016
Jaillon et al. [54] 7.1729 2012 2017
Perez et al. [60] 3.3533 2014 2015
Jaillon and Poon [61] 4.0479 2014 2016
Psycharis and Mouzakis [62] 4.1322 2014 2017
Jaillon and Poon [11] 4.308 2015 2017
Arif and Egbu [63] 3.7999 2017 2019
Babič and Dolšek [64] 3.9501 2017 2019
ČušBabič et al. [50] 2.9196 2017 2019
Chen et al. [37] 2.4062 2017 2019
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management and systematically summarized the research
and development of MPC. Li et al. [7] analyzed the major
countries/regions and scientific research institutions in this
field. +is research also put forward the most popular re-
search topics and the applications of some innovative
technologies and provided recommendations for the future
development directions of MPC research.

Cluster #2 “waste management” had 59members and the
representative document was Lu and Yuan [65]. In this
paper, through the case analysis of three prefabricated
component factories located in China’s Pearl River Delta
Region (PRDR), the component prefabrication process and
the sea transportation process were tracked and analyzed to
explore the upstream process of offshore assembly buildings
in Hong Kong.

Cluster #3 “progressive collapse” had 49 members. +e
representative document of this cluster by Smith et al. [66]
discussed the lateral load behavior of two types of hybrid
precast concrete shear wall test specimens and a third precast
specimen’s behavior designed to emulate monolithic cast-in-
place RC shear walls. +e findings indicated the potential of
using precast walls in seismic regions and revealed impor-
tant detailing considerations.

Cluster #4 “delay” had 42 members, and the represen-
tative document of this cluster is Chen et al.’s study [37],
which demonstrates the current U.S. industry emphasis on
construction method selection and identifies seven di-
mensions of sustainable performance criteria assisting
construction practitioners in selecting an appropriate con-
struction method.

Cluster #5 “United Kingdom” had 32 members. +e
representative document of the cluster is Lawson et al.[67],
which took three high-rise residential buildings with 12, 17,
and 25 stories as cases to show how the modular structural
systems’ actions affected the concept of architectural design.
Based on the case studies, this article also gave an overview of

modular buildings with the sustainability benefits and
economics.

Cluster #6 “precast facades” had 32 members and the
representative document of this cluster was Blismas et al.
[58]. +is paper demonstrated that softer issues such as
health, safety, and sustainability were some of the most
significant benefits of off-site production. +e decisions to
select one construction method over another involving off-
site production should be made based on its value, not just
cost.

Cluster #7 “carbon reduction” had 29 members and the
representative document was the study carried out by
Ambrose and Leif [68]. +ey analyzed the primary energy
use of conventional and passive buildings utilizing different
heating systems and their carbon footprint in the whole life
cycle. It was concluded that the selection of the end-use
heating system was as important as the construction tech-
nologies of passive house. For example, it would be an ef-
fective means for a wooden house to use biomass-based
cogenerated district heat to reduce primary energy use.

Cluster #8 “construction” had 28 members. +e repre-
sentative document was the study carried out by Li et al. [69].
+is study analyzed the stakeholder-associated risk factors in
prefabrication construction projects using the social net-
work analysis. Building information modeling (BIM)-cen-
tered strategies were also proposed to facilitate and
strengthen communication between shareholders to reduce
the risk of poor communication and information error.

Cluster #9 “laser scanning” had 23 members and the
representative document was Aye et al. [38].+is article took
prefabricated multistory apartment buildings as an example,
comparatively studied prefabricated steel structures, pre-
fabricated wood structures, and traditional concrete build-
ings from the aspects of building production, construction
methods, building service life, and reuse methods, and
counted the hidden energy in its full life cycle. +is article

Table 11: Co-citation clusters of prefabricated building research in 2011–2019.

Cluster
ID Size Silhouette Cluster label (LLR) Alternative label Mean

year
Representative
document

#0 111 0.984 Precast structures Precast concrete structures; experimental
testing 2013 Bournas et al. [53]

#1 85 0.825 China Operational hedging; supply chain
coordination 2013 Li et al. [7]

#2 59 0.922 Waste management Building deconstruction; construction
waste 2011 Lu and yuan [65]

#3 49 0.96 Progressive collapse Column removal scenario; hybrid
structures 2012 Smith et al. [66]

#4 42 0.982 Delay Workflow variance; performance measures 2014 Chen et al. [37]

#5 32 0.973 United Kingdom Construction management; off-site
production 2009 Lawson et al. [67]

#6 32 0.965 Precast facades Fabrication engineering; computer aided 2006 Blismas et al. [58]
#7 29 0.929 Carbon reduction Life cycle assessment; low carbon building 2013 Ambrose and Leif [68]

#8 28 0.915 Construction Prefabrication housing production;
decision-making 2015 Li et al. [69]

#9 23 0.964 Laser scanning Precast concrete elements; quality
assessment 2011 Aye et al. [38]

#10 22 0.994 Prefabricated residential
building

Composite beams; buildings’ structures
and design 2010 ACI Committee 318

[70]
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provided a reference for construction sustainable
development.

Cluster #10 “prefabricated residential building” had 22
members, among them; the most representative document
was ACI Committee 318 [70], which was a standard of the
American Concrete Institute. +is standard covers the
materials, design, and construction of structural concrete
used in buildings which where applicable in nonbuilding
structures and covers the strength evaluation of existing
concrete structures.

4. Discussion

4.1. Recommendation. Although prefabricated buildings
have been adopted in the past few decades, this technology
has received much more attention in the last decade. In the
past five years, the research on prefabricated buildings in
developing countries has greatly increased based on the
above analyses on countries and regions, research institu-
tions, and contributions of scholars. We have observed a
shift in the research focus as well in developing countries.
For example, in China, there is still a great demand for
construction. However, at the same time, China is facing
environmental pollutions caused by construction works.
+erefore, policy-oriented prefabricated buildings are pro-
moted in various cities in China. Research on the con-
struction technology of prefabricated buildings has received
a lot of attention in the early years of the past decade, which
is mostly in the engineering field. However, in the recent
three to five years, research on prefabricated buildings has
developed rapidly in the fields of environmental sustain-
ability, green, and ecology, as sustainability has become one
of the most important national development goals in China.

Productization of buildings has gradually become a
major research direction. Especially in developing countries,
industrialization of the construction sector has just started.
At this moment, the production cost and construction cost
of prefabricated buildings are relatively high. +erefore,
more research studies on optimizing the industrial chain,
saving labor and cost, and increasing the coupling rate of
design and actual construction are needed to improve the
economic benefits of prefabricated buildings. A few future
research directions for prefabricated buildings can be
foreseen, including

(1) New technologies combined with prefabricated
buildings, such as virtual design and construction
(VDC) based on BIM, artificial intelligence (AI)
technology, 3D scanning, and RFID, will receive
more attention and research in the future. +e
implementation of new technologies will further
improve the design, construction, and operation and
maintenance of prefabricated buildings and further
promote the adoption of prefabrication.

(2) More types of prefabricated buildings should be paid
attention to, not only reinforced concrete, steel
structures, and wooden structures but also bamboo
structures, membrane structures, etc., and more
regionally related prefabricated building types can be

discussed. It is desired to have different types of
prefabricated buildings according to the needs of
different regions, considering various factors such as
the economy, policy, environment, climate, and
resources.

(3) +e cost optimization and carbon emissions of
prefabricated buildings will become a difficulty that
needs to be solved in the future. It is necessary to
bridge this gap and establish a more reliable business
model that can deliver prefabricated buildings with
low construction cost and carbon emission.

4.2. Limitations. +is paper used Citespace as a data analysis
software to analyze the selected documents with the subjects,
keywords, journals, authors, institutes, and citations. +e
information displayed is sufficient, while the expression and
classification of figures need to be further improved with the
update of this software. Correlation analysis software should
be used to compare the differences in results produced by
different software.

+e focus and direction of the research can be linked to
the timeline so as to directly observe the changes of research
over time, discover the research rules in it, and grasp the
updated research trends. +e research hotspots in recent
years should continue to be studied and highlighted in order
to give researchers a clearer focus for future research on
prefabricated buildings.

5. Conclusion

Prefabricated building has continued to attract scholars and
practitioners all over the world in recent years. A sciento-
metric review is applied to analyze the trends of global
prefabricated buildings research in this study, which in-
cluded co-author analysis, co-word analysis, and co-citation
analysis.

+e lead researchers on prefabricated building research
were identified by the analysis of co-authorship and author
co-citation. Bruno Dal Lago, Geoffrey Qiping Shen, and
Giandomenico Toniolo were the most productive authors,
and Jaillon Lara, VivianW. Y. Tam, andM. J. N. Priestley got
the top three most co-citations. Some authors without many
publications and co-citations still received high citation
bursts, such as T. Paulay, Giovanni Fabbrocino, R. M.
Lawson, and Nenad Čuš Babič, which represented the im-
portance of their research in specific time periods.+e above
scholars are mostly originated from China, the USA, and
Italy. Furthermore, several research institutions such as
Tongji University, Hong Kong Polytechnic University, and
University of Hong Kong achieved the highest productivity
in the field of prefabricated building research and Shenzhen
University was the most active institution in the recent two
years.

Engineering, civil engineering, construction, and
building technology were the most important subject cat-
egories which received most publication records. Subject
categories that got high citation bursts in the two years,
including environmental studies, green and sustainable
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science and technology, environmental science and ecology,
and environmental science, were all related to environ-
mental sustainability. In terms of the keywords, “precast
concrete,” “timber structure,” “seismic,” “aggregate,” “al-
gorithm,” “construction and demolition waste,” “compos-
ite,” “technology,” and “cladding panel” received high
citation bursts, showing the diversity of research hotspots on
prefabricated buildings.

Several journals such as Engineering Structures, Au-
tomation in Construction, Journal of Cleaner Production,
Energy and Buildings, and Construction and Building
Materials have published significant findings and also
received high co-citation frequency in the last ten years,
which indicates their continuous research impacts on
prefabricated buildings. Chen et al. [35] got the most ci-
tations, which was published in Automation in Con-
struction. According to the analysis of document co-
citation, R. Sacks et al. [55] received the most co-citations,
and Arif and Egbu [62], Babič and Dolšek [11], ČušBabič
et al. [63], and Chen et al. [35] got high citation bursts over
the past three years. Some of these publications were
closely related to the BIM uses and sustainability of pre-
fabricated buildings, implying that information technol-
ogy and life cycle assessment were two critical research
topics for prefabricated buildings in recent years. More-
over, 11 co-citation clusters were identified based on the
analyzed documents’ keywords. +us, some hot topics
related to prefabricated building research were identified,
including precast concrete structures, supply chain co-
ordination, building deconstruction, construction waste,
prefabricated housing production, computer aided,
workflow variance, life cycle assessment, quality assess-
ment, composite beams, hybrid structures, low carbon
building, and off-site production.

In summary, this study conducted a comprehensive and
scientific analysis of the global prefabricated building re-
search from different perspectives. +is study not only
provides scholars with the development status and research
hotspots of prefabricated building research but also provides
key findings to facilitate the adoption and implementation of
prefabricated buildings for practitioners and eventually
promote the development of prefabricated building
industry.
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