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Abstract. Existing studies indicated that Building Information Modelling (BIM)
has been widely researched and adopted in developed countries, but BIM appli-
cation in China is still in the preliminary stage, and the study on the cost/benefit
of BIM application is vacant. The cost/benefit of BIM application has become
a critical factor for construction enterprises to determine whether BIM can be
implemented in construction projects. Therefore, this study aims to investigate
the perceptions of the cost and benefit of BIM application among construction
professionals in Suzhou, China. A mixed method was employed in this study to
achieve the research aim. First, a critical literature review was conducted to iden-
tify 10 cost factors and 15 benefit factors that affect BIM application. Second,
a questionnaire survey was undertaken to collect perceptions of each factor of
BIM application from 42 construction professionals in Suzhou. Relevant Impor-
tance Index (RII) was performed to determine the ranking of the most influential
factors. Statistical analysis results showed that managerial personnel compen-
sation (0.84), BIM design costs (0.83) and model development time (0.82) are
the most important cost factors for BIM application; while reducing project cost
(0.86), improving communication efficiency (0.84) and enhancing project quality
(0.82) are perceived as top 3 significant benefits for BIM application. Interviews
were further conducted to verify the findings. This research enriches the study on
cost/benefit of BIM application in the field of construction management, and pro-
vides potential recommendations based on empirical results for enhancing BIM
application in China.

Keywords: Building Information Modelling - BIM application - Construction
professionals - Cost and benefit - Mixed method - China

1 Introduction

In recent years, the continuously rapid development of the construction industry has
contributed to an increase in larger-scale and more complex construction projects in
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China. This significant transformational trend has made the traditional methods of design
and management mode gradually lose their effectiveness and relevance, and thus unable
to match new demands brought by the development of modern construction. As a result,
the construction industry in China is facing the challenges of revenue losses, resource
shortage, and low-level of production (CCIA 2021). To solve these extant problems,
Building Information Modelling (BIM) was promoted by the Chinese Government as a
solution to adapt the new trends of digitization and informatization. BIM was developed
by Charles M. Eastman in 1970s, and it is defined by the National Institute of Building
Sciences (NIBS) as “a digital representation of physical and functional characteristics of
afacility.” (NIBS 2015). Since then, the applications of BIM have been widely researched
in developed countries (Succar 2009). In particular, the cost/benefit, as a critical factor of
BIM application for organizations to measure value and investment (Barlish and Sullivan
2012), has been studied extensively in the literature. For instance, Sacks et al. (2005)
performed a study in the precast concrete industry and they found that potential benefit
of BIM implementation is estimated between 2.3%—4.2% of total project costs; Azhar
(2011) analysed 4 case projects in Georgia and found that the Return on Investment
(ROI) for these projects was 634% on average.

Although the research on BIM cost/benefit has made remarkable achievements in
developed countries, there still lack relevant studies in the context of China. In addition,
the BIM application in China is still in its preliminary stage. For example, the Chinese
BIM Application Value Report jointly issued by Autodesk and Dodge Data & Analytics
(2015) indicated that less than 6% of design and contractor enterprises in China have
a high application rate (i.e., more than 60% of projects adopted BIM); while 46% and
31% of design and contractor enterprises have a low application rate (i.e., less than 15%
of projects adopted BIM). The low-level of BIM application revealed that construction
professionals in China lack the cognition of cost/benefit of BIM, and thus hesitate to
implement BIM in their projects. The perceived high cost of implementing BIM has
become a barrier for many construction professionals to adopt this technology (Giel and
Issa 2013). Hence, to comprehensively understand the concepts of cost/benefit and their
influences on projects, this paper aims to investigate the perceptions of BIM cost/benefit
of Suzhou construction professionals. The main objectives of this study are: (1) to identify
the cost factors of BIM application through a literature review; (2) to identify the benefit
factors of BIM application through a literature review; (3) to investigate the perceptions
of cost/benefit through a questionnaire survey and interviews; and (4) to present possible
recommendations for enhancing BIM application in Suzhou.

2 Literature Review

2.1 Cost Factors of BIM Application

Based on the concept of cost, the connotation of BIM application cost can be extended
to the input cost of enterprises for constructing engineering projects by applying BIM
technologies. Liu (2018) classified BIM application cost into resource cost, labour cost
and time cost, referring to the costs incurred by the investment of resources such as BIM
software, relevant BIM personnel salaries, and the time consumption for building and
operating models, respectively. By adopting Liu’s (2018) classification of cost types and
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reviewing 9 relevant papers, this study identifies ten factors under three major categories
(i.e., resource cost, labour cost and time cost) that affect the cost of BIM application.
The identified BIM cost factors under each cost category are demonstrated in Table 1 as
the following:

Table 1. Cost factors of BIM application

Cost category | Descriptions Cost factors Sources

Resource cost | Resource cost refers to a | 1. Software acquisition | Barlish and Sullivan

series of costs incurred | costs (2012); Bryde et al.
by the resources to be (2013); Liu (2018); Yuan
invested during the (2016)
application of BIM 2. Hardware facility Wang et al. (2019);
technology, caleulated | ¢4 Zhang et al. (2013)
by the actual amount of — -
fees 3. Training costs Liu (2018); Zhang et al.
(2013)
4. BIM design costs Barlish and Sullivan
(2012); Liu (2018)
5. Consulting costs Liu (2018); Wang et al.
(2019); Yuan (2016)
Labour cost | Labour cost refers to the | 6. Technician Bryde et al. (2013);
manpower and its costs | compensation Wang et al. (2019)
requ.lred. for BIM ) 7. Managerial personnel | Bryde et al. (2013);
application, Wthl'l 1s compensation Wang et al. (2019)
calculated according to
the actual costs
Time cost Time cost refers to the 8. Model development | Liu (2018)
number of days spent time
during BIM application | g Tryining time Liu (2018)
in a project, which is - -
calculated on the basis 10. Planning and Liu (2018)

of occurred days operation time

2.2 Benefit Factors of BIM Application

BIM application benefits is defined as the net benefits that can be obtained by the national
economy and projects through the implementation of BIM (Shen 2019). In other words,
it refers to the difference between inputs (e.g., fees, labour, and resources) and outputs
(e.g., financial and managerial aspects) of BIM application. The performance of BIM
application benefits can be affected by many factors including construction profession-
als’ level of experience of implementing BIM, and the degree to which BIM technology
has evolved in the corresponding applications. After extensively reviewing the literature,
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BIM benefits were classified into five categories (i.e., technical benefits, financial ben-
efits, managerial benefits, organizational benefits, and top management benefits) with
fifteen factors that affect BIM application. Among such, studies on technical benefits,
financial benefits, and managerial benefits have achieved remarkable results. For exam-
ple, Sacks and Barak (2008) conducted a comparative analysis and found that the 3D
design provided by BIM enables a 15%—41% reduction of design time than that of tra-
ditional 2D projects. Vaughan et al. (2013) highlighted that through the application of
information management systems, construction managers can improve their manage-
ment efficiency by 11.6%. Giel and Issa (2013) undertook 3 case studies in the US
and found that with the assistance of virtual design and construction, the ROI of BIM
adoption varied greatly from 16% to 1654%. Fanning et al. (2015) conducted a compar-
ative study and found that BIM implementation can reduce up to 89% change orders and
achieve 9% cost savings. Rehman et al. (2020) undertook a case study and concluded that
BIM based delay risk assessment can significantly reduce delays and shorten 16.88% of
project time. After a critical literature review, Table 2 illustrates the factors under each
BIM benefit category.

Table 2. Benefit factors of BIM application

Benefit category Benefit factors Descriptions Sources

Technical benefits | 1. Reducing project | BIM can significantly | Bryde et al. (2013); Jin

duration shorten project time by | et al. (2017); Liu et al.
facilitating (2017); Mostafa et al.
prefabrication, early (2020); Rehman et al.
involvement of (2020)

contractors, and
Integrated Project

Delivery (IPD) in

construction projects
2. Improving project | Through BIM tools Ashcraft (2008);
quality such as common data Gholizadeh et al.

environment and clash | (2018); Liu et al.
detection, collaboration | (2017); Lu et al. (2014);
among multiple Paik et al., (2020)
stakeholders and
coordination among
documents can be better
facilitated, leading to
less-error and
high-quality buildings

(continued)
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Table 2. (continued)

Benefit category

Benefit factors

Descriptions

Sources

3. Reducing change
orders

BIM-based clash
detection allows time
and spatial checks of
designs, which improve
the accuracy and clarity
of design models

Barlish and Sullivan
(2012); Lu (2014)

4. Reducing reworks

BIM model allows more
accurate prefabrication
to be involved in
construction projects,
which reduces errors
and construction
reworks. 4D simulations
enable contractors to
visualize site logistics
and construction works
before construction

Jin et al. 2017; Mostafa
et al. (2020)

Financial benefits

5. Reducing project
cost

BIM enables more
specified and accurate
construction materials
and equipment to be
calculated and prepared,
which can reduce
procurement cost. The
reduced change orders,
reworks, and project
durations can also save
project cost

Azhar (2011); Bryde
et al. (2013); Chan

et al. (2019); Jin et al.
(2017); Lu et al.
(2014); Mostafa et al.
(2020); Sacks et al.
(2005)

6. Reducing
construction
materials

BIM can facilitate
offsite manufacturing
and prefabrications,
which reduces waste by
avoiding over-ordering
and miscalculations on
the materials

Giel et al. (2013);
Mostafa et al. (2020)

(continued)
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Table 2. (continued)

Benefit category

Benefit factors

Descriptions

Sources

Managerial
benefits

7. Improving
communication
efficiency

BIM common data
environment provides
parties and project
members timely and
efficient communication
networks. Through BIM
tools, 3D models and
visualized schedules
can be reviewed or
modified, which makes
communication flows
faster

Ashcraft (2008); Bryde
et al. (2013); Chan

et al. (2019); Giel et al.
(2013) Jin et al.
(2017); Lu et al. (2014)

8. Increasing
productivity

BIM 4D scheduling
enables better allocation
of resources, more
reasonable and
visualized sequencing,
and reduced
uncertainties, which
increase project
productivity

Giel et al. (2013) Lu
et al. (2014)

9. Positive impacts
on sustainability

BIM tools can facilitate
environmental
evaluation including the
assessment of energy
consumptions and
carbon emissions

Jin et al. (2017); Liu
(2018)

10. Improving design
efficiency

The coordination of
design documents
makes the design
process more efficient.
In addition, BIM
enables the comparison
between alternative
designs and thus
facilitates design
optimization

Bryde et al. (2013);
Chan et al. (2019); Jin
et al. (2017); Lu et al.
(2014)

(continued)



64 J. Wang et al.

Table 2. (continued)

Benefit category Benefit factors Descriptions Sources
11. Enhancing BIM 5D tools allow for | Gholizadeh et al.
quantity take-offs faster and more accurate | (2018)

quantity take-offs
during design phases,
which improves the
accuracy of project
budget

12. Reducing
management cost

BIM implementation
reduces the manpower
of site management and
enhances efficiency of
construction
management

Lu (2014); Song (2019)

Organizational
benefits

13. Improving
educational level of
employees

Organizational benefits
refer the extent to which
the operation of
organizations benefits
from BIM
implementation. Proper
BIM training can
improve the educational
level of the employees
and thus improve return
on BIM cost

Jin et al. (2017)

Top management
benefits

14. Improving
reputations

The ability of enhancing
competitiveness and
reputations is
considered as one of the
key factors for BIM
implementation for
organizations

Chan et al. (2019)

15. Improving
clients’ satisfactions

BIM implementation
can improve clients’ and
other parties’
satisfaction which can
realise numerous
benefits

Liu (2018)
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3 Research Methodology
This study employs a mixed approach with the following four steps:

(1) A critical literature review on the identification of cost/benefit factors of BIM appli-
cation was conducted to identify 10 cost factors and 15 benefit factors affecting the
application of BIM in construction projects.

(2) A questionnaire survey was distributed to construction professionals in Suzhou to
investigate their perceptions on the cost/benefit of applying BIM in construction
projects.

(3) Structured interviews with BIM professionals in Suzhou were further conducted to
test the statistical findings derived from the questionnaire survey and to gain deeper
insights on the impacts of cost/benefit of BIM application in construction projects.

(4) Bothquantitative and qualitative (critical review and interview findings) results were
compared and triangulated to discuss the results and to present recommendations
to improve BIM application in Suzhou.

The following section describes the questionnaire survey and interview processes in
detail.

3.1 Questionnaire Survey

Based on the identification of cost and benefit factors of BIM application through a
critical literature review, a draft questionnaire was designed and presented to experienced
construction professionals for pilot study, which resulted in a more simplified and explicit
content of the questionnaire. In addition, following the respondents’ suggestions, the
“organizational benefits” and “top management benefits” were combined into “other
benefits” for clarity. The finalized questionnaire comprised two sections. The first section
was intended to collect demographic information of the respondents, including their
genders, ages, current roles, and years of working experience in the construction industry.
The second section sought to ask the construction professionals to assess the impact of
each of the 25 cost/benefit factor on BIM application according to their experience, on
the basis of a five-point Likert scale (1 = strongly disagree; 2 = disagree; 3 = medium;
4 = agree; 5 = strongly agree). A total of 48 questionnaires were distributed through
the online approach to the construction professionals in Suzhou, China, and 42 valid
questionnaires were received, with a valid rate of 87.5%. Since the application rate of
BIM in construction industry significantly varies among stakeholders (Giel and Issa
2013), the data obtained of this research were collected from multifarious stakeholder
groups, including professionals working as clients, contractors and designers. Table 3
illustrates the sample characteristics.
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Table 3. Characteristics of the respondents

Category Characteristics Number of respondents | Percentage (%)
Gender Male 36 85.71
Female 6 14.29
Age Less than 20 years old 3 7.14
21-30 years old 18 42.86
31-40 years old 12 28.57
41-50 years old 5 11.91
More than 51 years old 4 9.52
Years of experience | Less than 1 years 3 7.14
1-5 years 6 14.29
6-10 years 14 33.33
11-20 years 12 28.57
More than 21 years 7 16.67
Role Contractor 3 7.14
Supervision (Jianli) 1 2.38
Designer 5 11.90
Quantity surveyor 10 23.81
Engineer 7 16.67
Project manager 16 38.10

3.2 Interview

Following statistical analysis of the questionnaire survey dada, three semi-structured
interviews were further conducted to verify the statistical findings and to capture qual-
itative insights about the importance of the cost/benefit factors of BIM application in
the construction industry. For a successful interview process, the interviewees were con-
tacted with a brief background information about the procedures of the interview through

Table 4. Brief information of the interviewees

Interviewee | Brief description

Participant 1 | A quantity surveyor with 6 years’ working experience in the construction
industry, who has been involved in 2 projects implementing BIM technologies

Participant 2 | A project manager who has 14 years’ working experience in the construction
industry, and has managed 4 building projects with BIM implementation

Participant 3 | A new generation quantity surveyor who has experience on BIM model
construction and takes BIM trainings frequently
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social networking platform before making appointments with them, which ensured that
they are ready and have formed general understandings of the interview. The following
Table 4 presents brief information of the interviewees.

4 Data Analysis

4.1 Reliability Test

This study employs SPSS23.0to calculate and test the reliability of the cost/benefit scales.
The reliability of each category factor was assessed by Cronbach’s alpha coefficient,
which showed to be excess of 0.7 for both cost and benefit samples (0.719 and 0.770,
respectively). This indicates that the internal consistency of items is reasonable since it
is over the threshold of 0.7 (Morgan et al. 2007).

4.2 Relative Importance Index (RII)

The Relative Importance Index (RII) for each cost/benefit factor was calculated using
Eq. (1) to determine the ranking of the most influential factors on the cost and benefit
categories of BIM application in the scales. The RII is in the range of 01, and the higher
value of the RII represents the higher importance of a factor. This technique is widely
used in construction management fields (Sambasivan and Soon 2007; Shahsavand et al.
2018).

Relative importance index,

>w

AxN

RII =

(1
where

W weight assigned to each factor by the respondent (ranging from 1-5).
A the highest weight (5 in this case).
N total number of valid respondents (42 in this case).

4.3 Analysis of Cost Factors of BIM Application

As shown in Table 5, the statistical results of three primary cost categories revealed that
labour cost (RII = 0.82) is the most influential cost factor for BIM application in the
construction industry of Suzhou, followed by time cost (RII = 0.72) and resource cost
(RIT = 0.63). This result contradicts the findings obtained through the critical literature
review, in which majority of the studies mainly focused on the resource cost (e.g., Barlish
and Sullivan 2012 and Bryde et al. 2013) of applying BIM, instead of labour cost and
time cost. This inconsistency reflects the differences in the perception of the cost for
BIM application among different regions and groups (e.g., construction professionals
in Suzhou and Beijing), which sheds light on a new perspective for the corresponding
measures to improve the efficiency of BIM application cost in Suzhou.
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Table 5. Statistical results of cost category

Cost category Mean value RII Rank
Resource cost 3.16 0.63 3
Labour cost 4.12 0.82 1
Time cost 3.60 0.72 2

Table 6 presents the statistical results of the effects of each cost factor on BIM
application. Based on the ranking, the top five cost factors affecting BIM application
perceived by construction professionals in Suzhou are: managerial personnel compen-
sation (RIl = 0.84), BIM design costs (RIl = 0.83), model development time (RII =
0.82), technician compensation (RII = 0.81), and training time (RII = 0.68). The results
revealed that construction enterprises in Suzhou are facing tremendous workload and
economic pressure in the design phase as they need to design and develop BIM models
on their own, the cost of which cannot be intuitively reflected in the budget planning
(Zhang et al. 2013). Liu (2018) conducted a case study in Zhengzhou, Henan Province,
and found that inexperienced BIM modelers would spend a total of 40 days to construct
BIM models before the commencement of construction. Hence, the success of BIM
implementation relies heavily on the knowledge and expertise of BIM personnel (i.e.,
managerial and technical staffs), which greatly increases the training cost and time of
BIM use. Zhang et al. (2013) also claimed that the approximate compensation of BIM
personnel in a 3-year building project is close to RMB 780,000, which far more exceeds
the acquisition fees for software and hardware devices.

Table 6. Statistical results of each cost factor

Cost factors affecting BIM | Mean value | Standard deviation | Median | RII Rank
application

Resource cost

BIM design costs 4.17 0.62 4 0.83 2
Consulting costs 3.21 0.68 3 0.64 7
Training costs 2.86 0.57 3 0.57 8
Software acquisition costs | 2.79 0.72 3 0.56 9
Hardware facility costs 2.76 0.66 3 0.55 |10
Labour cost

Managerial personnel 4.19 0.74 4 0.84 1
compensation

(continued)
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Table 6. (continued)

Cost factors affecting BIM | Mean value | Standard deviation | Median | RII Rank
application

Technician compensation 4.05 0.88 4 0.81 4
Time cost

Model development time 4.10 0.66 4 0.82
Training time 3.40 0.77 3 0.68
Planning and operation time | 3.31 0.64 3 0.66 6

4.4 Analysis of Benefit Factors of BIM Application

As presented in Table 7, the statistical results of four primary benefit categories showed
that financial benefits (RIl = 0.78) and technical benefits (RIl = 0.73) are the most
influential benefit factors for BIM application perceived by the construction professionals
in Suzhou; while managerial benefits and other benefits are less influential, with the RII
of 0.69 and 0.72, respectively. The result is also slightly inconsistent with the literature
review findings (e.g., Ashcraft 2008 and Bryde et al. 2013), in which both Chinese and
international studies mainly addressed the technical benefits and managerial benefits of
BIM application.

Table 7. Statistical results of benefit category

Benefit category Mean value RII Rank
Technical benefits 3.63 0.73 2
Financial benefits 3.90 0.78 1
Managerial benefits 3.44 0.69 4
Other benefits 3.61 0.72 3

Table 8 illustrates the statistical results of the effects of each benefit factor on BIM
application. According to the ranking, the top five benefit factors affecting BIM applica-
tion perceived by construction professionals in Suzhou are: reducing project cost (RIl =
0.86), improving communication efficiency (RIl = 0.84), improving project quality (RII
= 0.82), reducing reworks (RIl = 0.79), and improving educational level of employees
(RIT=0.77). The findings are consistent with many researchers, who suggested that BIM
can facilitate to improve cost control, communication and collaboration among stake-
holders, and reduce design errors and reworks throughout the project lifecycle (Chan
et al. 2019; Jin et al. 2017; Liu et al. 2017). For instance, Bryde et al. (2013) analysed
secondary data from 35 BIM projects and highlighted that the most frequently reported
benefits of BIM implementation are associated with cost reduction and control through
the project lifecycle. Lu et al. (2014) pioneered the use of time-effort distribution curves
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to assess the cost/benefit of BIM application and found that the cost per square meter of

GFA of the sample BIM project reduced 8.61% than that of the non-BIM project. Du
et al. (2020) undertook a social network analysis by collecting 50,000 mails from both
BIM and non-BIM projects and concluded that communication efficiency is enhanced
and interpersonal information exchange is more direct and faster in BIM projects.

Table 8. Statistical results of each benefit factor

Benefit factors affecting BIM | Mean value | Standard deviation | Median |RII Rank
application

Technical benefits

Improving project quality 4.10 0.69 4 0.82 3
Reducing reworks 3.93 0.68 4 0.79 4
Reducing change orders 3.31 0.81 3 0.66 |12
Reducing project duration 3.17 0.79 3 0.63 |15
Financial benefits

Reducing project cost 4.29 0.60 4 0.86 1
Reducing construction 3.52 0.99 0.70 7
materials

Managerial benefits

Improving communication 4.19 0.80 4 0.84 2
efficiency

Improving design efficiency | 3.33 0.93 3 0.67
Enhancing quantity take-offs | 3.33 0.72 3 0.67
Increasing productivity 3.33 1.03 3.5 0.67
Positive impacts on 3.29 0.83 0.66 |12
sustainability

Reducing management cost | 3.19 0.89 3 0.64 |14
Other benefits

Improving educational level | 3.83 0.96 4 0.77 5
of employees

Improving reputations 3.57 0.77 3.5 0.71 6
Improving clients’ 343 0.74 3 0.69

satisfactions

4.5 Analysis of Interviews

After statistical analysis of quantitative data, qualitative data were further collected
through interviews to make comparison and verify the findings. In terms of the cost
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factor of BIM application, all of the interviewees agreed that labour cost, including BIM
personnel compensation and training fees, is the most influential factor. As Participant
1 and 3 suggested:

“On the basis of current market situations in Suzhou, the cost for employing 2
BIM engineers per project is around RMB 250,000/year, which is very expensive,
even higher than the fees for BIM software and tools.” (Participant 1).

“Qualified BIM modeler and coordinator are highly demanding for project teams,
and the high training cost for BIM personnel in our organization is a big concern
when adopting BIM.” (Participant 3).

In addition, the interviewees agreed that financial benefits are the most crucial factors
that affecting BIM application in their organizations. As Participant 2 pointed out:

“The key point of adopting BIM in our project lies in the dynamic cost control of
the construction stage, the core of which is the cost analysis during the process of
project implementation, leading to enhanced construction progress tracking and
cost management.”

5 Conclusion and Recommendations

As a revolutionary tool to overcome the challenges faced by traditional construction
projects, BIM has been widely researched and adopted in developed countries. How-
ever, relevant studies, in particular the perceptions of cost/benefit of BIM application
among construction professionals, have obtained less attention in the context of Chinese
construction industry. In order to fill this knowledge gap, this research first identified
10 cost factors and 15 benefit factors that affecting BIM application, and then explored
the perceptions of each factor on BIM application among construction professionals in
Suzhou, China. After conducting a mixed method involving a questionnaire survey and
interviews with multidisciplinary construction professionals, the results indicated that
labour cost and financial benefits are the most influential cost and benefit factors for
BIM application among construction professionals in Suzhou. By calculating the RII of
each cost and benefit factors, this research further revealed that managerial personnel
compensation (0.84), BIM design costs (0.83), model development time (0.82), techni-
cian compensation (0.81), and training time (0.68) are the most important cost factors
for BIM application; while reducing project cost (0.86), improving communication effi-
ciency (0.84), improving project quality (0.82), reducing reworks (0.79), and improving
educational level of employees (0.77) are perceived as top five significant benefit factors
for BIM application in Suzhou. Several existing studies (e.g., Liu 2018 and Zhang et al.
2013) and the interview results also confirmed that the high BIM personnel compensa-
tion and training costs are one of the key concerns for construction entities in Suzhou.
In addition, the reduction of project cost and reworks as well as the enhancement of
communication are the key point for projects implementing BIM, which is similar to
Bryde et al. (2013).

This research enriches the study on cost/benefit of BIM application in the field
of construction management. In addition, based on the empirical results, potential
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recommendations for enhancing BIM application in Suzhou are provided as the
following.

(1) Due to the fact that labour cost ranks first in the cost category, it is recommended
that the facilitation of BIM knowledge sharing among construction professionals
in Suzhou is crucial to mitigate the impact of high BIM personnel training cost
encountered by construction enterprises.

(2) Since BIM has been proved to bring huge benefits to the construction industry
(Lu et al. 2014), the local government in Suzhou is recommended to issue rele-
vant policies (e.g., tax cuts and preferential land approval) to provide support and
incentives for projects implementing BIM, which can mitigate cost risk incurred
by construction enterprises.

(3) Inorder to increase the effects of BIM benefits, major project stakeholders (e.g., the
client) are recommended to establish a clear goal for the project and to develop BIM
implementation strategies to ensure a precise BIM workflow with project-tailored
software and tools.

There are two main limitations in this research. First, the survey was conducted
in Suzhou, and the results cannot represent the overall situation of China. Second, the
research samples for the questionnaire survey is relatively small, which may affect the
universality of the findings. Future studies are advocated to undertake a more com-
prehensive literature review (e.g., a systematic review) and to survey larger groups of
construction professionals in the region of Jiangsu Province or China to achieve more
universal results.
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