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Abstract: BIM is regarded as a new problem-solving method in the field of architecture construction. With the continuous
development and progress of BIM, it also has a series of impacts on the field of project cost. In this paper, through literature
research, expert interviews, questionnaires, data analysis, and other ways, the current front-line AEC (architecture, Engineering
& Construction) practitioners were investigated. This paper investigates the understanding of BIM in the field of construction
cost and the current development obstacles and makes a cross-analysis of the development obstacles of various industries. It is
found that technology is the most important obstacle in technology, economy, society and other factors, and how to solve the
problem of model standardization and accuracy is the most important part. In the cross research of technical problems and
professions, we found that there are many deficiencies in the modeling function of current BIM software, and there are also some
problems in the transformation of two-dimensional and three-dimensional data, which are considered as obstacles of the whole
industry. The research results of this paper can be used as a practical reference for future research, trying to provide technical and
management solutions for the implementation and development of BIM in the construction cost of our country.
Keywords: BIM, Construction Cost, Develop Barriers

1. Introduction
The productivity of the construction industry has lagged
that of many other industries, which equally threatening and
chances. [1] The modern information technologies will help to
change this situation. Particularly, building information
modeling (BIM) is with evident benefits facilitating the
project management in terms of better coordination and
information management for decision making. Construction
costs are a very important segment in the life cycle
management of buildings. There are also some challenges in
the development of BIM. In order to better carry out the whole
life cycle management of buildings, we need to understand the
current obstacles in BIM development in this field.
1.1. BIM
Building information modeling (BIM) is a process
supported by various tools and technologies involving the

generation and management of digital representations of
physical and functional characteristics of places. BIMs are
files (often but not always in proprietary formats and
containing proprietary data) that can be extracted, exchanged
or networked to support decision-making regarding a built
asset. [2] Current BIM software is used by individuals,
business and government agencies who plan, design, construct,
operate and maintain diverse physical infrastructure, such as
water, electricity, gas, transportation (roads, railways, bridges,
ports, tunnels).
The concept of BIM was initiated by Charles M. Eastman in
the 1970s and started growing from the 1980s in the European
countries [3]. Moreover, in recent years, its implementation
and adoption have become widespread in some developed
countries such as the United States, the United Kingdom,
Norway, Finland, Sweden, Denmark, Singapore and Hong
Kong [4]. Bernstein et al. [5] reported that rapid growth in its
global appeal and that a broader set of construction companies
have committed resources towards the adoption and
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implementation of BIM for their construction projects.
CIC further expressed BIM as a “new way of working,
using new technology to facilitate project management and
execution,
better
construction
process
control,
cross-disciplinary collaboration, internal coordination,
external communication, problem-solving, and risk
management.” From the above definitions, it can be concluded
that Building Information Modeling is not just a designing
tool but a system to manage the project during its life cycle.
[6]
Therefore, BIM is an important development engine in the
field of AEC in the future. Understanding the current
development obstacles of BIM is an important link to help the
development of BIM.
1.2. Construction Costs
1.2.1. Construction Costs in Different Countries
Because of the different cultures of different countries, the
calculation rules of quantities are different in different
countries. As early as the 17th century, the concept of
"engineering surveyor" appeared in the engineering
management of England. The traditional valuation model of
construction projects in the UK is compiled and summarized
according to the standard method of measurement of building
works SMM, which is organized and formulated by the Royal
Society of Surveyors. The government does not intervene and
indirectly manage, so the UK attaches great importance to the
legal system to restrict market prices. [7]
The birth of the pricing model of cost engineering
management in North America is mainly due to the fact that
the American government does not organize the formulation
of a pricing basis, nor does it have the national unified pricing
basis and standard. The norms, indicators and cost standards
related to project cost are unified, but they are generally
formulated by large-scale engineering consulting companies.
The standards developed by the federal government, state
government and local government of the United States refer to
the engineering consulting unit as the basis for estimating the
project cost in the jurisdiction. [8]
Japan is a market economy model dominated by the
government. The competent government departments and the
building accumulation Association uniformly manage and
guide the project cost. The characteristics of Japan are strict
budget control, different management of government projects
and private investment projects. Public buildings shall be
managed by the competent construction Department of the
government in the whole process of construction quota and
pricing basis. [9]
Due to the different calculation rules and norms between
different countries, the software should not be used in the
construction costs.
At present, automating processes in construction costs like
material take-off and cost estimation with BIM can allow
contractors to spend less time on material take-offs and more
time reviewing and planning the project. Automated
measurement is one method to speed up the material take-off
processes. [10]

Table 1. Comparison of engineering calculation rules in different countries.
Unified calculation rules and quotas
Project centralized management department

UK
yes
yes

USA
no
no

Japan
yes
yes

1.2.2. Development Status of Construction Costs in BIM
With the rapid development of the construction industry
recently, although the large-scale construction enterprises'
advantages gradually emerged, it is common of low
management efficiency, low profitability, backward
construction management, and risk response-ability and other
reasons. Construction enterprises win the project through
competition and lower prices, leading to the enterprise's
internal core competitiveness has not been taken seriously,
which resulted in the weakness of construction enterprise
management capacity. However, China has become one of
the world's largest construction markets, with the rapid
development of the construction industry, it is expected that
China's urbanization rate will reach 55% by 2020 and
increase to more than 76% by 2052.
However, the construction industry's low efficiency and
the high waste phenomenon are hindering the construction
industry, the bottleneck of rapid development, the
construction process more and more tedious. And
construction-related information is redundant and real-time
variable, the main construction and construction processes
between the effective exchange of information and
collaboration are difficult. Therefore, the construction of the
actual demand from the realization of building information
and intelligent is the development of the construction
industry hot and trend.
With the increasing application of BIM technology in
construction projects, BIM technology in the construction
phase of the application more and more mature, but the
current BIM technology in the construction phase of the
application there are professional deepening design model
integration difficulties, the lack of standard reference, It is
difficult to deepen the design model to improve the project,
the lack of BIM-based construction management system,
BIM lack of talent and many other issues. Therefore, it is the
direction of research and application of BIM technology in
construction industry to realize the sharing of construction
models through the integration of BIM 5D platform for all
information of construction project, unified modeling norms
and modeling standards. [11]
In this environment, BIM 5D was born.5D BIM, an
acronym for 5-dimensional building information modeling, is
a term used in the CAD and construction industries and refers
to the intelligent linking of individual 3D CAD components
or assemblies with time schedule (4D BIM) constraints [12]
5D = 3D + TIME SCHEDULE + COST
The creation of 5D models enables the various participants
(from architects, designers, contractors to owners) of a
construction project to visualize the progress of construction
activities and its related costs over time. [13, 14] This
BIM-centric project management technique has the potential
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to improve management and delivery of projects of any size
or complexity. [15]
5D integrates all of this information with cost data such as
quantities, schedules and prices.
Dr. Peter Smith concludes with the findings that the
greatest value with the modern-day project cost manager lies
in their ability to be 5D literate and to be able to utilize
electronic models to provide detailed 5D estimates and living
cost plans in real-time. [16]
Therefore, we need to study the development of
construction costs in BIM.
1.3. Current Problems
Through the literature investigation, we found that these
phenomena. In the field of engineering cost, the accuracy of
the model can increase users' confidence in BIM. [17]
In Sweden, the question arose as to whether the lack of
internal or external demand was the main reason for
non-users to use BIM. Although the respondents appeared to
agree that BIM was generally user-friendly and that the
complexity of the model was not a major obstacle, there were
significant differences between users and non-users in this
aspect. Users to a much higher degree than the non-users of
BIM believed that BIM-use required high investments in
hardware and software. [18]
In Saudi Arabia, technology such as Building Information
Modeling (BIM) could help transform the construction
industry in Saudi Arabia and improve the final outcomes.
Abdulaziz Banawi’s through a questionnaire to identify the
barriers of implementing BIM technology. Additional
barriers are also identified through a case study for a public
project after implementing BIM trough the feasibility and the
design phase. The barriers are fallen under tow categories
including; process implementing which comes first and
technology and resources that come second [19].
Ke Chen found that previous literature is in-depth but is
distant from the market, which has failed in analyzing the
basic reasons lying behind. BIM has been introduced to
Architecture, Engineering, and Construction (AEC)
participants for more than two decades, but its adoption rate
is still lethargic. The current construction industry remains
disciplines-fragmented
and
interoperability-inadequate.
These obstinate defects, together with the increasing attention
of both academics and industry professionals on how to
successfully improve BIM, suggest the market’s reluctance to
adopt BIM and highlight the inquiry into reasons lie behind.
He thought the main barriers focus on economic factors.
Since BIM adoption involves opportunity costs, stakeholders
would choose to adopt BIM at the market-determined time.
And due to the social costs/benefits of using BIM, the
market-determined timing of BIM adoption tends to be
delayed, the governments’ enforcing BIM hence is
reasonable. And the compulsory requirements on
clarifications of the responsibilities and the corresponding
benefits among AEC discipline reinforces the importance of
governments in promoting BIM implementation. [20]
Through professional interviews and research find that the

135

main application software of BIM in the field of construction
costs mainly has the following problems:
There is much software in foreign countries, but the
measurement standards at home and abroad are different,
which need to be modified manually; pricing lacks modules.
So it is impossible to carry out automatic calculation; there
are difficulties in information transmission. It is impossible
to achieve full-cycle management, etc. In order to realize the
automation of cost, we must solve the problem of realizing
the automatic measurement of engineering quantity and
applying the cost specification. The development of BIM is a
good opportunity for the development of construction costs.
We conduct research on professionals in various industries,
analyze obstacles and explore solutions.
1.4. Conclusion
This paper is structured as follows. Section 1 introduces
the background of the study and the concept of BIM. Section
2 reviews the literature on development barriers of BIM in
both China and other countries. Section 3 discusses the
adopted research designs and the statistical tools employed in
the study. Section 4 highlights the study's significant findings.
Section 5 encapsulates the practical implications of the study
and assess the perceived benefits of and potential barriers to
BIM implementation in future building environment.

2. Method
This study follows a three-step research design to achieve
the objectives of this research (see Figure 1). First, a
preliminary identification of barriers that could affect BIM
implementation in China's construction cost. Next, a
questionnaire survey with practitioners was carried out in
order to filter the barriers that specifically affect BIM in
construction costs in China. The final step was to analyze the
data and give some advice to future development.

Figure 1. Research flow.

The main method is to carry out an expert investigation
and questionnaire survey on the factors that hinder the
development of BIM in the application of project cost. Find
out the main reasons that hinder the development of BIM. As
well as the analysis of the impact of the development of BIM
on various engineering professional fields in the project cost.
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2.1. Literature Research
First of all, literature research is a very important and
effective method in the research process. Through the study
of the relevant literature in recent years, we can quickly grasp
the development and the latest research in this field.
The search rule in this study was (“BIM” OR “building
information modeling” OR “building information modeling”
OR “building information model” OR “construction costs”
OR “cost” OR “barrier” OR “develop barriers”. To avoid
omissions of target papers, the time-span of the publication
search was set for “all years”. According to the first criterion,
a total of 88 journal papers were retrieved.
Tan Tan conducted a two-round literature review and a
questionnaire survey ascertained twelve barriers acutely
affecting the Chinese experience of applying BIM to
prefabricated construction. In his survey, the influencing
factors are divided into five categories, including technology,
management, environmental, financial and legal. The
exercise found that, compared with the cost-related issues
suggested by previous studies that focused on general BIM
implementation barriers, the lack of research about BIM in
China and the absence of standards and domestic-oriented
tools are likely the biggest hindrances to the practical
application of BIM in China's prefabricated construction.
This study contributes to the knowledge body by revealing
major barriers to BIM implementation in China's
prefabricated construction and crafting a corresponding
three-level strategy to facilitate the possible implementation.
The findings of this study can thus act as a practical reference
for future research attempting to provide technological and
managerial solutions to improve BIM implementation in
China's prefabricated construction. [21]
For the factors influencing the economic performance of
construction, Jingke Hong divided into higher costs and
lower costs. The higher costs include 9 factors, including
highly skilled workers, complex techniques, complex design
and so on. And the lower costs include 11 factors, like
Increased productivity, decreased management cost,
controlled quality and so on. This survey is conducted
through the combined methods of site investigation,
questionnaire, and face-to-face interviews with designers,
project managers and prefabrication suppliers associated with
the target projects. One important part represents the
prefabrication information including the volume of
prefabrication, prefabrication rate, and volume of each type
of prefabricated component used in the target project, which
aims to explore the features of the sample prefabricated
buildings and establish the quantitative basis for cost
estimation. One important conclusion is that the level of
maturity in the local construction market directly determines
the cost-effectiveness of precast construction. [22]
By examining 73 journal articles on collaboration in
BIM-based construction networks, Mehran Oraee built upon
a theoretical review of the literature. In his research, he
focuses on collaboration barriers. He divided the
process-related barriers to collaboration influence factors into

3 categories, including tools, resources, and training. And he
divided the context-related barriers to collaboration to
collaboration influence factors into 3 categories, including
environment, organization, culture. And he thought the
actor-related barriers to collaboration is the skill. Besides, the
other barriers include composition, relationships, roles,
structure, and demand. This study contributes to the field of
collaboration and its impact on project management in
several ways. [23]
Daniel W. M. Chan found that the five most profound
barriers are cultural barriers (resistance to change), the
organizational structure that does not support BIM,
insufficient interoperability of computer software, lack of
industry standards, and difficulties in measuring impacts of
BIM. Moreover, the five most important benefits include
better cost estimates and control, a better understanding of
design, reduce construction cost, better construction planning
and monitoring, and improvement of project quality. The
BIM consultants and contractors underscore the importance
of BIM to speed up the design process. Also, there was a
relatively good level of consensus among the respondents’
groups on the identified barriers and benefits. More so, some
research studies corroborated the findings of this study as
prevalent in other climes. [24]
Xiaolong Gan's paper pointed out that rapid urbanization
and the emergence of information technology for the
construction industry provide the best opportunity for adopting
OSC. There are a number of benefits associated with OSC
adoption such as cost savings, time savings, less waste, and
improved efficiency. However, The OSC adoption still
remains its infancy in China. This research identified 13
critical barriers to the OSC adoption. By conducting ISM
analysis, these 13 barriers are structured in a hierarchy and
divided into five distinct levels. Then, by applying the
MICMAC analysis, one autonomous factor, six independent
factors, and seven dependent factors were identified. It is more
effective to address the independent factors as they are most
influential to impede the OSC adoption. Similarly, the
advantages of OSC can be used to reduce the intensity of
barriers. [25]
By Thuy Duong Oesterreich’s research found that it can
be concluded that the barriers to BIM adoption are
primarily rooted in the social behavior of the actors as well
as the social arrangements of the construction industry
rather than technical issues in general. In order for the
industry-wide adoption of BIM to be successful, concerted
efforts are required from various individuals and industry
groups, such as construction companies, designers, project
owners, BIM vendors and governmental bodies to
overcome the human and structural barriers. Against this
background, the research provides researchers and industry
practitioners with a set of propositions that can be taken
into account when making decisions towards BIM adoption.
These propositions should serve as an aid for gaining an
enhanced understanding of the adoption barriers prior to
developing coping strategies. [26]
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2.2. Questionnaire Survey Design
The survey interviewed the owner company, design
enterprise, construction enterprise, a consulting company,
and government agencies, collected 192 effective samples,
and selected 41 key obstacles. According to the correlation
analysis between the occupation field and the key obstacles,
the conclusion is drawn.
The design of the questionnaire includes the working time
of the respondents, whether the respondents know the BIM
model and the 10 key obstacles to the development of BIM.
The obstacles for selection are shown in the table below.
Table 2. Development barriers.
Low localization of foreign BIM Products
Lack of domestic BIM Technology Products
Lack of standardized BIM object library
Insufficient data source for BIM model input
Lack of research on BIM Technology in China
Incomplete of modeling function of BIM design software
For BIM software errors, lack of technical countermeasures
Incompatible with traditional 2D and 3D data, the workload of designers
increases
The accuracy detection method of BIM model is not perfect
The scalability of BIM function is not strong
Lack of professional interaction
Lack of open electronic information exchange platform based on BIM
Misunderstanding of BIM Technology
Adapt to the change of thinking mode
Resistance to new technology
Negative attitude towards sharing data resources
Cost and time of training employees
Cost of BIM software purchase
Cost of hardware upgrade
Cost of hiring BIM experts and consultants
Increase of design cost
The economic benefits of BIM Technology are not obvious
Insufficient external motivation
Lack of learning resources of BIM Technology
Lack of skilled operators and experts in BIM software
Lack of practical experience and academic exchange of BIM project
No BIM standards and guidelines issued by policy departments and
industry authorities
Lack of systematic BIM training courses
BIM based workflow has not been established
Project participants are not accustomed to collaborative work mode
Not every participant will use BIM software
Increased workload of designers
The version and security management of BIM model is very difficult
Risk of business process reengineering based on BIM
Not accustomed to BIM's collaborative work mode
Lack of clear objectives for BIM adoption within the organization
No long-term BIM application plan within the organization
Lake of BIM standard contract model text
Lack of insurance provisions for BIM
Lack of legal provisions and measures to protect the intellectual property
rights of BIM model
The dispute settlement mechanism in BIM project is not mature

3. Analysis
3.1. Descriptive Analysis
Among the 192 questionnaires collected, 29.46% were
from the design industry, 20.16% from the cost industry,
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32.56% from the construction industry and 17.82% from
other related industries.
Table 3. Industry Distribution.
Profession
Architectural design
Engineering cost
Building construction
Others

Proportion
29.46%
20.16%
32.56%
17.82%

Among the 129 people interviewed, 31 were employed for
less than 5 years (including 5 years), accounting for 24.03%;
39 for 5-.10 years (including 10 years), accounting for
30.23%; 56 for 10-20 years (including 20 years), accounting
for 43.41%; 3 for more than 20 years, accounting for 2.33%.
Among them, 105 people knew BIM, accounting for 81.4%;
24 people did not know BIM, accounting for 18.6%.
Table 4. Proportion of cognitive BIM.
Know
Don't know

Number of people
105
24

Proportion
81.40%
18.60%

Figure 2. Distribution of employment time.
Table 5. Distribution of employment time.
Employment time
≤ 5 years
5 years-10years (including 10
years)
10 years-20years (including 20
years)
＞20 years

Number of people
31

Proportion
24.03%

39

30.23%

56

43.41%

3

2.33%

Among the 105 people who know BIM, the top 10 reasons
are:
Table 6. Top 10. development barriers.
3. Lack of standardized BIM object library
2. Lack of domestic BIM Technology Products
4. Insufficient data source for BIM model
input
6. Incomplete of modeling function of BIM
design software
8. Incompatible with traditional 2D and 3D
data, the workload of designers increases
17. Cost and time of training employees

Number
41
36

Proportion
39.05%
34.29%

34

32.38%

32

30.48%

32

30.48%

30

28.57%
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Number

Proportion

28

26.67%

28
27

26.67%
25.71%

26

24.76%

Table 7. Classification of four dimensions.
Cause
Technology
Economic
Society
Others

From a single dimension, it can be seen that when
choosing the reasons for obstruction, people tend to prefer
technical problems as the main reason for hindering the
development of BIM cost. Among the technical problems, it
mainly focuses on the standardization and accuracy of the
model. To further verify, we do some correlation analysis on
the questionnaire.
3.2. Correlation Analysis
3.2.1. Analysis of Cause Angle
To better improve the application environment of BIM,
we
need
to
understand
the
obstacles
more
comprehensively and objectively. We think that the
obstacles are mainly four dimensions: economic obstacles,
technological obstacles, social obstacles, and other
obstacles (mainly including internal reasons of the
company, personal internal reasons, etc.). The reasons in
the questionnaire are classified into four dimensions.
Calculate the total number of votes for each dimension,
divided by the number of reasons for the classification.
Compare the average of each dimension:

Number
1.2.3.4.5.6.7.8.9.10.11.12
17.18.19.20.21.22
13.14.15.16.27.38.39.40.41
23.24.25.26.27.28.29.30.31.32.33.34.35.36.37
Table 8. Sum of four dimensions.

Cause
Technology
Economic
Society
Others

Cause
number
12
6
9
15

Sum of
dimensions
320
115
91
171

Average number
of dimensions
26.66
19.166
10.111
11.4

Proportion
45.91%
16.50%
13.06%
24.53%

The most important 10 items are selected in the
questionnaire, so there is no difference in weight. According
to the voting analysis of the four influencing factors, we
believe that the most important obstacles to development are
mainly in the field of technology and economy, in which the
proportion of BIM cost development affected by technology
is much higher than other factors. Therefore, we need to
vigorously solve the technical problems in this field.
3.2.2. Analysis Between Cause and Profession
In addition to the dimension of influence, we also consider
whether it is career-related. So, let's say, is there a correlation
between the cause of obstruction and occupation? In terms of
the above, we have made a correlation analysis.
For the technical dimension, the analysis is as follows:

Table 9. Analysis between technology cause and profession.
Technology cause
1. Low localization of foreign BIM Products
2. Lack of domestic BIM Technology Products
3. Lack of standardized BIM object library
4. Insufficient data source for BIM model input
5. Lack of research on BIM Technology in China
6. Incomplete of modeling function of BIM design software
7. For BIM software errors, lack of technical countermeasures
8. Incompatible with traditional 2D and 3D data, the workload of designers increases
9. The accuracy detection method of BIM model is not perfect
10. The scalability of BIM function is not strong
11. Lack of professional interaction
12. Lack of open electronic information exchange platform based on BIM

Architectural design
-0.079
-0.062
-0.027
-0.012
-0.082
-0.08
-0.079
-0.08
-0.046
-0.079
0.005
-0.049

Engineering cost Building construction
0.132
0.311**
0.085
0.282**
0.161
0.290**
0.2
0.263
0.071
0.321**
0.154
0.243
0.189
0.235
0.154
0.243
0.159
0.25
0.132
0.235
0.078
0.302**
0.124
0.331**

* p<0.05 ** p<0.01

Data shows that there is no direct relationship between the three professions of architectural design, engineering cost and
building construction and technical reasons.
Table 10. Analysis between economiccause and profession.
1. Cost and time of training employees
2. Cost of BIM software purchase
3. Cost of hardware upgrade
4. Cost of hiring BIM experts and consultants
5. Increase of design cost
6. The economic benefits of BIM Technology are not obvious

Architectural design
0.015
-0.08
-0.078
-0.046
-0.015
-0.078

Engineering cost
0.032
0.1
0.108
0.099
0.091
0.168

Building construction
0.318**
0.279**
0.269
0.290**
0.232
0.310**

* p<0.05 ** p<0.01

Data shows that there is no direct relationship between the

three professions of architectural design, engineering cost
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and building construction and technical reasons.

4. Conclusion

3.2.3. Analysis of Technical Barriers
Through the previous analysis, we can find that. Technical
hindrance is the biggest hindrance in the development of
BIM costs. Then, in the technical barriers, we will analyze
two kinds of reasons. One is the one with the largest number
of votes, and the other with the smallest variance (indicating
that all occupations approve it most consistently).

Through
literature
research,
expert
interviews,
questionnaire survey, and data analysis, this study takes
front-line designers, project cost engineers and builders as the
research objects to understand the main obstacles and
important obstacles of BIM development in the field of the
project cost. Through the discovery of obstacles, we hope that
future research can solve the existing obstacles more
specifically.
It can be concluded that BIM has some barriers in the field
of project cost, but more opportunities.
First of all, due to the cultural differences of each country,
the differences in the calculation methods of quantities, and
the differences in policies and regulations, the development of
BIM in the aspect of project cost needs to be localized.
Secondly, through the investigation, it is found that among
the four main factors of technical, economic, social and other
reasons, technical reasons are recognized as the main
obstacles to the cost development of BIM projects.
Third, among the technical reasons, we try to find the
consensus reasons among industries, to solve the common
problems of the whole industry at the lowest cost. Considering
the influence of the number of people in each industry on the
data, we remove the industry interference factors and find that
the most important obstacle to be solved is the modeling
function of BIM software and the conversion of 2D and 3D
data.
In the future, we hope that the government, market, and
researchers can focus on the technology and pay more
attention to the modeling function of BIM software and the
conversion of 2D and 3D data. Thus, promote the
development of construction costs in BIM field.

Table 11. Top five technological barriers.
1. Lack of standardized BIM object library
2. Insufficient data source for BIM model input
3. Lack of domestic BIM Technology Products
4. Incomplete of modeling function of BIM design software
5. Incompatible with traditional 2D and 3D data, the workload of designers
increases

The standard deviation is the square root of the arithmetic
mean of the square of the mean deviation. In probability
statistics, it is most commonly used as a measure of the
degree of statistical distribution. The small standard deviation
indicates that the three industries have the most consistent
recognition of this reason; the large standard deviation
indicates that the recognition of the importance of this reason
in different industries is not so consistent.
To find out whether the three professions agree on the
reasons, we first deal with the number of votes (reason votes
/ total number of professions) to exclude the impact of the
difference in the number of professions. Then, a standard
deviation is calculated by the processed value, and the results
are compared.
We choose the five reasons with the lowest standard
deviation, which means that these five reasons are the
barriers that the three professions think they faced together.
Table 12. Standard deviation of technology barriers.
technology barriers
1. Incomplete of modeling function of BIM design software
2. The scalability of BIM function is not strong
3. Incompatible with traditional 2D and 3D data, the
workload of designers increases
4. Lack of professional interaction
5. The accuracy detection method of BIM model is not
perfect
6. Lack of domestic BIM Technology Products
7. For BIM software errors, lack of technical
countermeasures
8. Insufficient data source for BIM model input
9. Lack of standardized BIM object library
10. Lack of open electronic information exchange platform
based on BIM
11. Lack of research on BIM Technology in China
12. Low localization of foreign BIM Products

standard
deviation
0.0165047
0.0182525
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