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In recent years, there are many reasons for the frequent safety accidents in the
construction field. The most controversial and typical one that firmly correlated with
China’s national condition is the low-price bid winning and the general subcontracting
management, which probably have a great impact on the unsafe behavior intention
of workers on the construction site. In order to figure out their internal relation, a
quantitative statistical analysis of the unsafe behavior intentions of construction workers
in the Beijing area was conducted through the on-site questionnaire considering three
main variables, namely, general subcontract management, reasonable low-cost bid
winning, and construction experiences. Meanwhile, the correlation, regression, and
mediating effects of different influencing factors were analyzed through a regressive
model to quantify the impact of each variable on the unsafe behavior intention of
construction workers. The results showed that the influence of low-price bid winning on
the unsafe behavior intention of on-site workers is faint. This is mainly because, in the
case of labor buyer’s market, the actual salary of workers is not relevant to whether the
project is awarded at a low price. However, the general subcontracting management
has a great impact on the unsafe behavior intention of on-site workers. At the same
time, low-price bid winning also indirectly affects the strength of general subcontracting
safety management, which has an indirect impact on the unsafe behavior intention of
on-site workers. Generally, it is of greater significance to enhance the strength of the
general subcontracting management and to formulate relevant regulations to guarantee
the safety of construction workers.

Keywords: low-price bid winning, general subcontracting management, unsafe behavior intention, mediating
effect analysis, multiple regression model

INTRODUCTION

The construction industry is one of the most important industries in the world, which provides
10% employment and economic growth (Xu et al., 2018). Because of its dynamic, temporary, and
decentralized characteristics (Li et al., 2015), frequent accidents and injuries occur with unsafe
behavior as the main factor, and the safety awareness and behavior of construction workers have
also become the focus of attention.
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Low-price bid winning is a common bid evaluation method,
which can save the cost for the tenderee to a certain extent.
Therefore, it is widely used in the bidding procurement of
county and township government infrastructure construction,
the procurement of materials, and the purchase of services.
General subcontracting is a unique model in China’s construction
industry. It refers to how the owner contracts all of the design
or construction tasks to a design unit or a construction unit as
the general contractor. The general contractor can subcontract
some of its tasks to other contractors to form a structural
model of one general design contract or one general construction
contract and several subcontracts. However, the low-price bid
winning and the general subcontracting management in China
are recently considered as the most controversial reasons,
accounting for the unsafe behavior intention of construction
workers and then leading to the on-site construction accidents.
Unsafe behavior intention of construction workers refers to
the tendency or possibility of construction workers to take
a certain unsafe behavior. It is a psychological process by
which construction workers engage in unsafe behavior. China’s
Ministry of housing and urban-rural development also issued
a document to cancel the bid winning at a low-price because
some bidders can win the bid as long as their quotation is
low, which leads to more and more construction enterprises
pursuing low prices and ignoring quality, laying a great
potential safety hazard.

A large amount of research has been conducted in the
world in terms of the unsafe behavior intention of construction
workers. Earlier studies have shown that human error rather
than technical problems have the greatest impact on accidents
(Misiurek and Misiurek, 2017). It has been determined that
the safety risk tolerance of construction workers is affected
by the following three aspects: (1) personal aspect: subjective
risk perception (Wang et al., 2016), work experience, skill
level (Wang et al., 2016), education level (Meng and Chan,
2020), and self-health incentives (Manjula and De Silva, 2014);
(2) organizational aspects: safety management of the project
department (Choudhry and Fang, 2008; Wang et al., 2016),
training and intervention of front-line leaders (Schwatka et al.,
2019), and the project department’s safety guidance (Choudhry
and Fang, 2008); (3) external incentives: interaction between
colleagues, safety atmosphere of construction projects (Li et al.,
2017), and project construction period pressure (Oswald et al.,
2013), among others. At the level of personal subjective risk
perception, researchers developed the risk perception scale for
construction workers (Man et al., 2019) to quantify the impact
of workers’ risk perception on their risk-taking behavior (Man
et al., 2017, 2019). At the level of organizational aspects, safety
education and training for project managers have a significant
positive effect on the establishment of workers’ awareness of
safety behaviors (Ye et al., 2016; Marín et al., 2019), and the more
the project managers involved in front-line safety management,
the better the company’s safety environment (Kouabenan et al.,
2015; Newaz et al., 2019). As for the external incentives,
the interaction among colleagues and the safety atmosphere
within the project significantly correlated with the safe behavior
intention of construction workers (Yong et al., 2019). Besides,

many studies have their own various perspectives concerning
the methodology of studying the intention of human behaviors.
A machine learning technique, namely random forest modeling,
is adopted to scrutinize the non-linear effects of street-
scape greenery on the walking propensity of older adults
(Yang et al., 2021a). The multi-nomial logit (MNL) model
is used to explore the relationship between the rural built
environment and the travel mode choice of rural residents
(Ao et al., 2020). Global models (linear regression and Box-
Cox transformed models) and local models (geographically
weighted regression models) are developed to scrutinize the
average- (global) and location-specific (local) relationships,
respectively, between street greenery and older adults’ walking
time (Yang et al., 2021b).

Despite what is mentioned above, there is still a lack of
studies concerning the impact imposed by low-price bid winning
and general subcontracting management on the unsafe behavior
intention of construction workers. Hence, it is significant to
figure out their internal relation. In view of China’s national
conditions, apart from general subcontracting management and
low-price bid winning, this article also added another variable
called construction experience to study its impact on workers’
unsafe behavior intentions and to provide the theoretical basis
for future safety management on construction sites. The rest of
this article was structured as follows. Section “Research Methods”
describes the research methods. Section “Results and Analysis”
presents the results and analysis. Finally, Section “Conclusion
and Expectations” provides conclusions and expectations for
future research.

RESEARCH METHODS

2.1 Background of the Survey
In order to explore the influencing factors of unsafe behavior, this
study went deep into the front line of the project and randomly
selected five subway projects in Beijing (Anzhenqiao Metro
Project Department, Anheqiao Metro Project Department,
Anheqiao Second Section Metro Project Department,
and Beijing Municipal Subway Project, Tongzhou Metro
Project) and one housing construction project (Xierqi Housing
Construction). With the cooperation of four graduate students
and the person in charge of each project, a face-to-face
interpretation of the inquiry records was adopted at the
construction site. Multiple surveys with 237 questionnaires
were conducted from September 2019 to January 2020.
Through sample error elimination, 191 valid questionnaires
were screened out.

2.2 Design of Questionnaire
The design of the questionnaire is based on the Richter
five-point scale, which makes the survey understandable
and measurable. The table uses numbers 1–5 as indicators
to quantify the respondents’ views on the questionnaire,
including total disapproval, disapproval, neutrality, approval,
and total approval. The equidistance of indicators can be
regarded as sequential continuous variables to facilitate the
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TABLE 1 | Personal basic information statistics.

Basic information Option Number Proportion
(%)

Gender Man 188 98.4

Woman 3 1.6

Age Under 20 years old 6 3.1

20–29 years old 19 9.9

30–39 years old 36 18.8

40–49 years old 71 37.2

Over 50 59 30.9

Education background Primary school or below 23 12.0

Junior middle school 115 60.2

High school 33 17.3

Junior college or below 16 8.4

Bachelor degree or above 4 2.1

Years in construction
industry

0–3 years 31 16.2

4–7 years 48 25.1

8–10 years 30 15.7

10–12 years 17 8.9

More than 12 years 65 34.9

Number of similar
projects undertaken

0 22 11.5

1 23 112.0

2 45 23.6

More than 3 similar projects 101 52.9

establishment of mathematical models for later statistical analysis
of behavior intentions.

According to relevant literature (Xu et al., 2018), the study has
to carry out the following methods:

(1) Complete the preliminary design of the questionnaire,
including basic information, analysis of construction
workers’ behavior intentions, and analysis of
mediation effects.

(2) Discuss and analyze the feasibility and the research ability
of the questionnaire with experts who have participated in
similar surveys.

(3) Conduct a pre-survey of the questionnaire, conduct a
small-scale survey on nearby construction sites, and revise
the questionnaire based on the actual situation of the
preliminary survey.

The basic information as shown in Table 1 is personal
information and descriptive statistics of project experience,
including gender, age, education level, years of construction
experience, number of similar projects undertaken, and the
education and training of this project. In addition to the above
factors, through preliminary investigations, different types of
workers were considered, such as steel bar, shelf, concrete
workers, plumbers, and general workers. The categories of the
current projects included subway projects, housing construction
projects, municipal projects, and highway projects.

2.3 Questionnaire Assumptions
This study first considered the influence of three dimensions
(behavior attitude, subjective norm, and behavior control

cognition) composed of six factors (risk perception, pursuit
of energy-saving, pressure from managers, pressure from
workmates, self-efficacy, and external conditions) on behavior
intention (shown in Figure 1). Three assumptions were made
according to the reference (Xu et al., 2018) for the branches J1,
J2, and J3 as mentioned in Table 2.

The analysis of the mediating effect was the second part of the
hypothetical content of this article. According to China’s national
conditions, three variables, including low-price bid winning,
general subcontracting system, and the construction experience
of workers, had been added to the assumption model (branches
J4, J5, and J6 shown in Table 2 and Figure 1). The mediating
effects from three variables, through six mediating variables,
to the behavior intention were analyzed. Table 3 shows the
questionnaire items set for the assumption model.

2.4 Analysis Methods and Basis
2.4.1 Exploratory Factor Analysis
Exploratory factor analysis (EFA) is a technique used to
find out the essential structure of multivariate observation
variables and to process and reduce the dimensions. EFA
can synthesize the complicated topics into a few core factors.
Using the idea of dimension reduction, starting from the
study of the internal dependency of the correlation matrix
of the original variables, some variables with complicated
relations are expressed as a linear combination of a few
common factors and special factors that only have an effect
on a certain variable. Namely, the information of original
variables is recombined in search of the common factors
affecting the variables for the simplification of their intern
relations.

2.4.2 Multiple Regression Analysis
Regression analysis is the use of linear relationship model
interpretation and prediction. For example, this study assumed
six factors (risk perception X1, pursuit of energy-saving X2,
pressure from managers X3, pressure from workmates X4, self-
efficacy X5, and external conditions X6) as the cause of unsafe
behavior y, then the multiple regression equation of dependent
variable is as follows:

Y = b1X1 + b2X2 + b3X3 + b4X4 + b5X5 + b6X6 + α

where a is a constant coefficient.
Through regression analysis, we determined the explanatory

degree of each variable to the dependent variable in the regression
model, established a regression equation, and checked whether
the proposed explanatory variable can be used to explain the
dependent variable.

2.4.3 Bootstrap Mediating Effect Analysis
Bootstrap is a non-parametric resampling program, which
simulates n virtual investigations by resampling the existing
samples for n times and makes a mediating effect analysis on
each simulated data to obtain n mediating effect values. The n
mediating effect values were sorted, and the values less than 2.5%
and greater than 97.5% were removed to obtain a 95% CI. If the
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FIGURE 1 | Assumption model.

TABLE 2 | Questionnaire assumptions.

Item Assumption

J1 Individual pursuit of energy saving causes unsafe behavior intention, while individual risk perception promotes safe behavior intention

J2 Pressure from managers and workmates promotes safe behavior intention

J3 External conditions and workers’ self-efficacy promote safe behavior intention

J4 General subcontracting management indirectly affects unsafe behavior intention through the pressure from managers (J4a) and external conditions as mediating
variables (J4b)

J5 Low-price bid winning takes the pursuit of energy saving (J5a), pressure from managers (J5b), and external conditions (J5c) as mediating variables and has an
indirect impact on unsafe behavior intentions

J6 Construction experience takes pressure from workmates (J6a), risk perception (J6c), pursuit of energy saving (J6b), and self-efficacy (J6d) as mediating
variables to have an indirect effect on unsafe behavior intentions

CI does not include 0, it means that, if the results were significant,
mediating effect exists.

RESULTS AND ANALYSIS

Results of Reliability Tests
For statistical analyses, SPSS 25 software was used
to test the reliability of 16 questions (12 questions
quantifying six factors, namely risk perception, pursuit
of energy-saving, pressure from managers, pressure from
workmates, self-efficacy, and external conditions, while four
questions quantifying behavior intention) and transpose
the negative question.

Cronbach’s a and the number of items are 0.683 and
16, respectively. In general, Cronbach’s a value <0.6 is
considered as unsatisfactory, while 0.6–0.7 is considered as
acceptable reliability. Therefore, the data of this study has
passed the reliability test, which indicated that there is inherent

consistency among all items of the scale and that it can be
further analyzed.

Results of Validity Test and Factor
Analysis
3.2.1 Validity Test
Validity analysis measures whether the comprehensive evaluation
system can accurately reflect the purpose and requirements of the
evaluation. The higher the validity, the more the measurement
result can show the feature to be measured. Additionally, the
factor analysis can only be started after passing the KMO and
the Bartlett sphere test in the validity analysis. The validity of the
questions in this questionnaire is analyzed.

The KMO and the Bartlett sphere test values are shown in
Table 4. The KMO value above 0.7 is suitable for factor analysis.
The significance probability <0.05 of the Bartlett spherical test
statistical value can indicate that a correlation exists between each
variable. The significance of this questionnaire is 0, which has
passed the significance test and is suitable for factor analysis.
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TABLE 3 | Questionnaire items.

Items Questions

Risk perception Are you familiar with the on-site risks that may be harmful to your safety?

Do you agree that wearing the protective articles can effectively avoid accidents?

Pursuit of energy saving Do you agree that safety protective articles are uncomfortable to wear?

Do you agree that it will be tiring to wear the protective articles for operation?

Pressure from managers Will the manager correct you for not wearing the protective articles?

Will the manager punish you for not wearing the protective articles?

Pressure from workmates Do you obey to wear the protective articles when working with your workmates?

Do your workmates remind you of wearing the protective articles?

Self-efficacy Do you think you can wear protective articles correctly?

Do you find it difficult to work when wearing protective articles?

External conditions Are adequate protective articles provided for you?

Are you satisfied with the quality of the protective articles?

Behavior intention Will you not wear protective articles in the next two weeks because it is bulky?

Do you plan to wear protective articles all the time in the next two weeks?

In the next two weeks, will you wear protective articles according to the expectations of workmates and the requirements of
managers?

In the next two weeks, will you not wear protective articles to save time?

Construction experience Have you been injured caused by not wearing protective articles?

Have you been punished for not wearing protective articles?

Have you been wearing protective articles correctly in the past 2 months?

Have you met with safety problems caused by not wearing protective articles?

Low-price bid winning For more earning, will you save time and cost without considering your own safety?

Despite the low project price, the manager will correct and punish the behavior of not wearing protective articles during
construction?

Despite the low project price, are adequate protective articles provided for you?

Despite the low project price, are the quality of protective articles satisfactory for you?

General subcontracting
management

Is general subcontracting management effective for the supervision of not wearing the protective articles?

Does general subcontracting management focus on the punishment of the unsafe behavior?

Are adequate protective articles provided for you by the general subcontracting company?

Are you satisfied with the quality of the protective articles provided by the general subcontracting company?

TABLE 4 | KMO and Bartlett tests.

KMO and Bartlett spherical test Behavior perception intention

Measure of sampling adequacy of KMO 0.721

Bartlett spherical test

Approximate chi-square 357.598

Degree of freedom 66

Significance 0.000

3.2.2 Factor Analysis
Table 5 is the factor component matrix after rotation, from
which six factors related to behavior can be obtained, and the six
common factors are risk perception, the pursuit of energy-saving,
pressure from managers, pressure from workmates, self-efficacy,
and external conditions.

Through factor analysis of this questionnaire, each behavior
question in the questionnaire is regarded as an independent
variable. The extraction method is the principal component
analysis, and the rotation method is Caesar’s normalized
maximum variance method, which converges after five rotations.
Meanwhile, independent variables with low contribution rates
were eliminated.

The final revised questionnaire is concentrated into six factors,
which is consistent with the above six factors. Among them,
six factors can explain 70.959% of the information of the
questionnaire, the variance interpretation effect was good, the
information loss of exploratory factor analysis was small, and the
model fitting was better. It means that the design questionnaire
can fully cover the essence of six factors and is reasonable
for the analysis.

3.3 Correlation Analysis
Through the correlation analysis, we can determine the
correlation between two factors in each dimension and then
determine the fit between each dimension and each factor. The
correlation of each dimension is shown in Table 6.

(1) The significance of the risk perception and the
pursuit of energy-saving in behavior attitude
dimension is 0.769 > 0.005, which does not meet
the significance hypothesis, and there is no obvious
correlation between them.

(2) The significance of pressure from managers and workmates
in the subjective norms dimension is 0, and the correlation
is significant at 0.01 level. It means that the pressure
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TABLE 6 | Dimension correlation.

Pursuit of
energy
saving

Pressure from
workmates

External
conditions

Risk perception Pearson correlation 0.021

Significance 0.769

Number of cases 191

Pressure from
managers

Pearson correlation 0.371**

Significance 0.000

Number of cases 191

Self-efficacy Pearson correlation 0.235**

Significance 0.001

Number of cases 191

**At 0.01 level (two tail), the correlation was significant.

will move from the managers to the workmates and then
influence the behavior intention.

(3) The significance of self-efficacy and external conditions
in the behavior control cognition dimension is 0, and
the correlation is significant at 0.01 level. It means that
the external conditions will interact with the self-efficacy
in reality. For example, whether the protective articles
are provided and of high quality or not will determine
whether the workers have faith in conducting safely in the
construction sites.

3.4 Regression and Mediating Effect
Analysis
3.4.1 Regression Analysis Between Common Factors
and Behavioral Intention
In the questionnaire, the multiple regression analysis is used to
test the explanatory degree of each variable (six common factors)
to the dependent variable (behavioral intention).

(1) Table 7 shows that the regression significance of the
six independent variables to behavior intention is less
than 0.05, which was significant. It means that the
six independent variables are strongly linear with the
behavior intention.

(2) Some independent variables were further post-checked.
The coefficient estimation results (Table 8) point out
that the pressure from workmates, risk perception,
and external conditions have strong explanatory power
for behavior intentions (Beta values are 0.176, 0.161,
and 0.145, respectively). It means that these factors
have a positive impact on the behavior intention
of and lead to the safe behavior of construction
workers on site.

(3) The Beta coefficient for the pursuit of energy-saving is
negative, which means that the intention of workers
to not wear protective articles in the future is more
obvious for the purpose of energy saving. This is
consistent with the assumption in Section “Questionnaire
Assumption.” It means that the pursuit of energy-
saving has a negative impact on the behavior intention
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TABLE 7 | Regression analysis.

Behavior
intention

Risk
perception

Pursuit of
energy saving

Pressure from
managers

Pressure from
workmates

Self- efficacy External
condition

Behavior intention 0.001 0.044 0.007 0.000 0.011 0.001

Risk perception 0.384 0.000 0.003 0.016 0.022

Pursuit of energy saving 0.144 0.048 0.080 0.053

Pressure from managers 0.000 0.000 0.000

Pressure from workmates 0.000 0.000

Self-efficacy 0.000

External conditions

TABLE 8 | Collinearity and model coefficients.

Unstandardized coefficient Normalization coefficient t Significance Collinearity statistics

B Beta Allowance VIF

(Constant) 1.845 3.561 0.000

Risk perception 0.210 0.161 2.262 0.025 0.911 1.097

Pursuit of energy saving −0.146 −0.173 −2.510 0.013 0.974 1.026

Pressure from managers 0.001 0.001 0.013 0.990 0.715 1.398

Pressure from workmates 0.183 0.176 2.324 0.021 0.811 1.233

Self-efficacy 0.093 0.078 1.050 0.295 0.848 1.180

External conditions 0.138 0.145 1.933 0.055 0.824 1.213

and leads to the unsafe behavior of construction
workers on site.

In order to avoid the influence of a strong correlation between
common factors on regression results, the co-variates among
explanatory variables are considered, and the collinearity of the
detection model is shown in Table 8. Among them, the T-test
results show that the Beta values for the pressure from managers
and self-efficacy are low, and the P-values are both greater
than 0.05, which is statistically insignificant. One of the main
reasons is that the variance inflation factor (VIF) value for the
pressure from managers and self-efficacy in the regression model
is relatively large, and there is a certain correlation between

TABLE 9 | ANOVA variance analysis.

Sum of
squares

Degree of
freedom

Mean
square

F Significance

Regression 21.673 6 3.612 5.242 0.000

Residual 126.803 184 0.689

Total 148.476 190

Dependent variable: behavior intention.
Predicted variables: risk perception, pursuit of energy-saving, pressure from
managers, pressure from workers, self-efficacy, and external conditions.

independent variables. Therefore, the significance of the pressure
from managers and self-efficacy is not obvious, and there will be

FIGURE 2 | Schematic diagram of mediating effect.
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some errors. However, the explanatory variables that do not reach
the significant level cannot be ignored, and all variables need to
be concerned. The final regression model can be shown in the
following formula:

Y = 1.845 + 0.21X1 − 0.146X2 + 0.001X3 + 0.183X4

+ 0.093X5 + 0.138X6,

where Y is behavior intention, X1: risk perception, X2: pursuit
of energy saving, X3: pressure from managers, X4: pressure from
workmates, X5: self-efficacy, and X6: external conditions.

Generally speaking, the VIF of all explanatory variables
in the questionnaire is less than 2, and the overall multi-
collinearity phenomenon is not obvious. Further overall test
results of the model (Table 9) indicate that the regression effect
reaches a significant level (F = 5.242, p = 0), which is of
statistical significance.

3.4.2 Analysis of Mediating Function
In order to explore the mediating variable M, through which
X influences Y, the mediating effect test is carried out. The
relationship diagram is shown in Figure 2. The mediating effect
is divided into the following three models:

Model 1: The regression analysis of an independent variable
x and a dependent variable y to obtain the
total effect c value.

Model 2: The regression analysis of an independent variable
x, a mediating variable m, and a dependent
variable y to obtain direct effect value c’ and
mediating effect value b.

Model 3: The regression analysis of an independent variable
X and an intermediate variable M to obtain
mediating effect value a.

Among them, the regression coefficient a × b of the above
model is an indirect effect; if it is significant, it means that the
mediating effect exists. In this study, the Bootstrap sampling
method is used to test whether the 95% CI of the regression
coefficient a × b contains the number 0. If it does not contain
the number 0, it has a mediating effect, otherwise, it does not
have a mediating effect. Because the number of samples in this
questionnaire is less than 500, Bootstrap sampling is carried out
5,000 times to analyze the mediating effect, and the analysis
results are shown in Table 10.

(1) General subcontracting management has an indirect effect
on unsafe behavior intentions by influencing workers’
risk perception, pressure from the manager, and external
conditions as mediating variables. The newly added risk
perception as mediating variable indirectly affects workers’
unsafe behavior because the pressure exerted by the
general subcontracting manager on workers accounts
for a slight difference in workers’ risk perception level
on the spot.

(2) Low-price winning bid influences the unsafe behavior
intention of construction workers with the external
conditions as mediating variables, because low-price TA
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FIGURE 3 | Modified model diagram.

winning bid will, during the general subcontracting
management, reduce the cost of safety protection articles,
raising the potential impact of workers not wearing safety
protection articles.

(3) Construction experience influences unsafe behavior
intention of construction workers with the pursuit of
energy-saving, pressure from managers and workmates as
mediating variables, among which construction experience
has a certain suppression effect on behavior intention for
the pursuit of energy-saving. This is slightly different from
the assumption in Section “Questionnaire Assumption,” so
the map is modified (as shown in Figure 3). The gray line
is the new regression relationship and the mediating effect
in the process of mediating analysis.

(4) There are more mediating factors for the general
subcontracting management than the low-price bid
winning to influence the behavior intention. Hence,
general subcontracting management has a greater impact
on the behavior intention. Besides, external conditions
serve as the mediating factors at the same time for general
subcontracting management and low-price bid winning,
so low-price bid winning can, to some extent, influence
the strength of general subcontracting management to
account for the unsafe behavior attention, for example,
by reducing the supply and neglecting the quality of
protective articles (external condition) owing to the low
project price. Despite the lack of money because of the low-
price bid winning, the strength of general subcontracting
management still can still be enhanced through other
mediating variables, for example, by reinforcing the unsafe
behavior supervision and punishment (pressure from

managers) and by raising the workers’ awareness of safety
(risk perception).

CONCLUSION AND EXPECTATIONS

Conclusion
(1) The research verifies the assumed behavior intentional

model based on the mediating variables concerning
behavior attitudes, subjective norms, and behavior control
cognition. On this basis, the model is workable for
the analysis of the unsafe behavior intention by adding
the factors including low-price bid winning and general
subcontracting management.

(2) The influence of low-price bid winning on the unsafe
behavior intention of on-site workers is faint, mainly
because, in the case of labor buyer’s market, the actual
salary of workers is not relevant to whether the project is
awarded at a low price.

(3) General subcontracting management has a greater
impact on the unsafe behavior intention of construction
workers through the mediating factors including
pressure from managers, external conditions, and
individual risk perception. At the same time, low-
price bid winning also indirectly affects the strength of
general subcontracting safety management, which has
an indirect impact on the unsafe behavior intention
of on-site workers.

(4) Compared to the low-price bid winning, reasonable general
subcontracting management is of greater significance.
At the national level, strict supervision and punishment
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measures are supposed to be adopted for the general
subcontracting management to reduce the unsafe behavior
of construction workers.

Expectations
The survey only focuses on the projects under construction
in Beijing, which has certain limitations, mainly in the
following aspects:

(1) There are some differences in the supervision of projects
in different regions. The overall cultural quality of workers
and the treatment of safety atmosphere in the project
department have a certain impact on the measurement of
the questionnaire survey.

(2) Most of the questionnaires are about subway
projects, while the research on housing construction
projects and highway projects is relatively lacking.
The follow-up research will cover more types
of projects.

(3) No major safety accident has occurred in the surveyed
project in this questionnaire, and this questionnaire
is intended to measure workers’ unsafe behavior and
unsafe behavior intention. Since no unsafe accident
has occurred, workers’ response only depends on
their inner thoughts rather than personal experience.
Therefore, the follow-up research will focus on the
projects that have occurred on safety accidents or
unsafe behaviors.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

ETHICS STATEMENT

Ethical review and approval was not required for the study
on human participants in accordance with the local legislation
and institutional requirements. Written informed consent from
the patients/ participants was not required to participate in
this study in accordance with the national legislation and the
institutional requirements.

AUTHOR CONTRIBUTIONS

JY: conceptualization, methodology, and writing – original draft.
ZW: methodology, programming, and writing-improvement.
YW and ZP: investigation and data collection. All authors
contributed to the article and approved the submitted version.

FUNDING

This research was supported by the National Natural Science
Foundation of China (72101016).

REFERENCES
Ao, Y., Zhang, Y., Wang, Y., Chen, Y., and Yang, L. (2020). Influences of

rural built environment on travel mode choice of rural residents: the case
of rural Sichuan. J. Transp. Geogr. 85:102708. doi: 10.1016/j.jtrangeo.2020.
102708

Choudhry, R. M., and Fang, D. (2008). Why operatives engage in unsafe work
behavior: investigating factors on construction sites. Saf. Sci. 46, 566–584. doi:
10.1016/j.ssci.2007.06.027

Kouabenan, D. R., Ngueutsa, R., and Mbaye, S. (2015). Safety climate, perceived
risk, and involvement in safety management. Saf. Sci. 77, 72–79. doi: 10.1016/j.
ssci.2015.03.009

Li, H., Lu, M., Hsu, S. C., Gray, M., and Huang, T. (2015). Proactive behavior-based
safety management for construction safety improvement. Saf. Sci. 75, 107–117.
doi: 10.1016/j.ssci.2015.01.013

Li, Q., Ji, C., Yuan, J., and Han, R. (2017). Developing dimensions and
key indicators for the safety climate within China’s construction teams: a
questionnaire survey on construction sites in Nanjing. Saf. Sci. 93, 266–276.
doi: 10.1016/j.ssci.2016.11.006

Man, S. S., Chan, A. H., and Wong, H. M. (2017). Risk-taking behaviors of
Hong Kong construction workers–a thematic study. Saf. Sci. 98, 25–36. doi:
10.1016/j.ssci.2017.05.004

Man, S. S., Chan, A. H. S., and Alabdulkarim, S. (2019). Quantification of
risk perception: development and validation of the construction worker risk
perception (CoWoRP) scale. J. Saf. Res. 71, 25–39. doi: 10.1016/j.jsr.2019.
09.009

Manjula, N. H. C., and De Silva, N. (2014). “Factors influencing safety behaviours
of construction workers,” in 3rd World Construction Symphosium 2014:
Sustainability and Development in Built Environment, (Colombo: University of
Moratuwa), 256–264.

Marín, L. S., Lipscomb, H., Cifuentes, M., and Punnett, L. (2019). Perceptions of
safety climate across construction personnel: associations with injury rates. Saf.
Sci. 118, 487–496. doi: 10.1016/j.ssci.2019.05.056

Meng, X., and Chan, A. H. (2020). Demographic influences on safety consciousness
and safety citizenship behavior of construction workers. Saf. Sci. 129:104835.
doi: 10.1016/j.ssci.2020.104835

Misiurek, K., and Misiurek, B. (2017). Methodology of improving occupational
safety in the construction industry on the basis of the TWI program. Saf. Sci.
92, 225–231. doi: 10.1016/j.ssci.2016.10.017

Newaz, M. T., Davis, P., Jefferies, M., and Pillay, M. (2019). The psychological
contract: a missing link between safety climate and safety behaviour on
construction sites. Saf. Sci. 112, 9–17. doi: 10.1016/j.ssci.2018.10.002

Oswald, D., Sherratt, F., and Smith, S. (2013). “Exploring factors affecting
unsafe behaviours in construction,” in Proceedings 29th Annual Association of
Researchers in Construction Management Conference, (Leesburg, VA: Arcom
Publishing Inc), 335–344.

Schwatka, N. V., Goldenhar, L. M., Johnson, S. K., Beldon, M. A., Tessler, J.,
Dennerlein, J. T., et al. (2019). A training intervention to improve frontline
construction leaders’ safety leadership practices and overall jobsite safety
climate. J. Saf. Res. 70, 253–262. doi: 10.1016/j.jsr.2019.04.010

Wang, J., Zou, P. X., and Li, P. P. (2016). Critical factors and paths influencing
construction workers’ safety risk tolerances. Accid. Anal. Prev. 93, 267–279.
doi: 10.1016/j.aap.2015.11.027

Xu, S., Zou, P. X. W., and Luo, H. (2018). Impact of attitudinal ambivalence on
safety behaviour in construction[J]. Adv. Civil Eng. 2018(Pt.6):7138930. doi:
10.3390/ijerph15040773

Yang, L., Ao, Y., Ke, J., Lu, Y., and Liang, Y. (2021a). To walk or not to walk?
Examining non-linear effects of streetscape greenery on walking propensity
of older adults. J. Transp. Geogr. 94:103099. doi: 10.1016/j.jtrangeo.2021.
103099

Frontiers in Psychology | www.frontiersin.org 10 April 2022 | Volume 13 | Article 822609

https://doi.org/10.1016/j.jtrangeo.2020.102708
https://doi.org/10.1016/j.jtrangeo.2020.102708
https://doi.org/10.1016/j.ssci.2007.06.027
https://doi.org/10.1016/j.ssci.2007.06.027
https://doi.org/10.1016/j.ssci.2015.03.009
https://doi.org/10.1016/j.ssci.2015.03.009
https://doi.org/10.1016/j.ssci.2015.01.013
https://doi.org/10.1016/j.ssci.2016.11.006
https://doi.org/10.1016/j.ssci.2017.05.004
https://doi.org/10.1016/j.ssci.2017.05.004
https://doi.org/10.1016/j.jsr.2019.09.009
https://doi.org/10.1016/j.jsr.2019.09.009
https://doi.org/10.1016/j.ssci.2019.05.056
https://doi.org/10.1016/j.ssci.2020.104835
https://doi.org/10.1016/j.ssci.2016.10.017
https://doi.org/10.1016/j.ssci.2018.10.002
https://doi.org/10.1016/j.jsr.2019.04.010
https://doi.org/10.1016/j.aap.2015.11.027
https://doi.org/10.3390/ijerph15040773
https://doi.org/10.3390/ijerph15040773
https://doi.org/10.1016/j.jtrangeo.2021.103099
https://doi.org/10.1016/j.jtrangeo.2021.103099
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-13-822609 April 6, 2022 Time: 11:28 # 11

Yao et al. Unsafe Behavior Intention of Construction

Yang, L., Liu, J., Liang, Y., Lu, Y., and Yang, H. (2021b). Spatially varying effects
of street greenery on walking time of older adults. ISPRS Int. J. Geo Inf. 10:596.
doi: 10.3390/ijgi10090596

Ye, G., Li, J., and Duan, S. (2016). Study on occurrence mechanism of unsafe
behaviors for construction workers. J. Saf. Sci. Technol. 12, 181–186.

Yong, S., Zhuoling, Z., and Lu, L. (2019). Prediction of unsafe behaviors of
construction workers based on team safety climate. J. Saf. Sci. Technol. 15,
156–161.

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Yao, Wu, Wen and Peng. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (CC BY). The use,
distribution or reproduction in other forums is permitted, provided the original
author(s) and the copyright owner(s) are credited and that the original publication
in this journal is cited, in accordance with accepted academic practice. No use,
distribution or reproduction is permitted which does not comply with these terms.

Frontiers in Psychology | www.frontiersin.org 11 April 2022 | Volume 13 | Article 822609

https://doi.org/10.3390/ijgi10090596
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

	Study on the Influence of Low-Price Bid Winning and General Subcontracting Management on the Unsafe Behavior Intention of Construction Workers
	Introduction
	Research Methods
	2.1 Background of the Survey
	2.2 Design of Questionnaire
	2.3 Questionnaire Assumptions
	2.4 Analysis Methods and Basis
	2.4.1 Exploratory Factor Analysis
	2.4.2 Multiple Regression Analysis
	2.4.3 Bootstrap Mediating Effect Analysis


	Results and Analysis
	Results of Reliability Tests
	Results of Validity Test and Factor Analysis
	3.2.1 Validity Test
	3.2.2 Factor Analysis

	3.3 Correlation Analysis
	3.4 Regression and Mediating Effect Analysis
	3.4.1 Regression Analysis Between Common Factors and Behavioral Intention
	3.4.2 Analysis of Mediating Function


	Conclusion and Expectations
	Conclusion
	Expectations

	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	References


