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This paper  explores  how  three  types  of  institutional  pressure  (i.e.,  coercive,  mimetic  and  normative
pressures)  systematically  impact  on  the  safety  climate  of  construction  projects.  These  impacts  are  empir-
ically  tested  by  survey  data  collected  from  186  questionnaires  of  construction  companies  operating  in
Shanghai,  China.  The  results,  obtained  by partial  least  squares  analysis,  show  that  organizational  man-
agement  commitment  to  safety  and  employee  involvement  is positively  related  to  all  three  institutional
eywords:
afety climate
nstitutional theory
nstitutional pressures
ystematic effects

pressures,  while  the  perception  of  responsibility  for safety  and  health  is  significantly  influenced  by  coer-
cive  and  mimetic  pressure.  However,  coercive  and  normative  pressures  have  no  significant  effect  on
the  applicability  of  safety  rules  and  work  practices,  revealing  the  importance  of external  organizational
pressures  in  improving  project  safety  climate  from  a systematic  view.  The  findings  also  provide  insights
into  the  use  of  institutional  forces  to  facilitate  the  improvement  of  safety  climate  in the  construction
industry.
onstruction industry

. Introduction

The construction industry has been accident-prone and long
riticized for its relatively poor safety performance (Jannadi and
u-Khamsin, 2002). Despite the focus on individual behaviors that
irectly contribute to accidents (Fleming and Lardner, 2002), many
cholars, such as Griffin and Neal (2000), advocate attaching an
qual value to inherent, safety-related organizational factors. As a
eading indicator of organizational safety (Hon et al., 2013), safety
limate continues to be the focus of many studies because of its
ositive and significant influence on occupational safety behavior
Fang et al., 2006; Probst et al., 2008) and accident prevention (Siu
t al., 2004).

Safety climate, defined as the employees shared perceptions

f their work environment (Zohar, 1980), can reflect the current
tate of the underlying safety culture and highlight areas for overall
afety improvement (Mearns et al., 2001, 2003). Due to the sig-
ificant potential benefits of an improved safety climate, several
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studies have been conducted to identify the factors that influence
its quality. Although the direct contributors to safety climate have
not been addressed (Guldenmund, 2000), much research in this
area has been devoted to examining how demographic character-
istics influence workers’ safety perception, which is recognized as a
central component of safety climate. For example, employees who
are older, married, or who have more family members to support,
have a greater positive awareness of safety issues (Fang et al., 2006).
Education level and safety-related knowledge are also positively
correlated with the workers’ safety awareness and attitudes (Siu
et al., 2000).

Prior research indicates that safety climate in the construction
industry is not only affected by individual elements, but can also
be dependent on internal organizational attributes (Mohamed and
Chinda, 2011), such as leadership style (Chinda and Mohamed,
2008), group cohesion and orientation (Burt et al., 2008), and
the safety response of supervisors (Lingard et al., 2010). Fur-
ther studies also suggest that there is a reciprocal relationship
between the safety climate of construction project participant
organizations (Fang and Wu,  2013), and the strategies of external

organizations. External organizations such as the government, for
example, can stimulate positive improvements in safety climate
(Zhou et al., 2011). The government and the market are two  equally
important forces driving a positive safety climate, especially in
China.
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Under their ‘harmonious society’ philosophy, Chinese govern-
ent departments and industry associations not only advocate the

mportance of safety, but also have established mandatory rules
nd codes regulating safety behaviors. Therefore, safety perfor-
ance has greatly improved in recent years. Meanwhile, more and
ore organizations are cooperating in safety training, including the

o-hosting of events such as safety seminars and safety competi-
ions. These activities are believed to be having a positive impact
n the Chinese construction industry. However, there is currently
ittle empirical evidence to help understand how different types
f external pressures systematically affect the safety climate in
onstruction projects.

Drawing upon institutional theory (DiMaggio, 1983), which
onsiders external pressures in its explanation of multiple orga-
izational behaviors and conditions, this study develops and
mpirically tests a simple model to explain how three types
f institutional pressures (i.e., coercive, mimetic, and normative
ressures) systematically influence safety climate in Chinese con-
truction projects.

. Theoretical foundation and hypothesis development

.1. Institutional perspectives on safety climate

Institutional theory views organizations as open systems that
re subject to the influences of particular environments. It
mphasizes the critical role of the institutional environment in
riving organizational decisions, behaviors and changes with the
im of gaining social legitimacy (DiMaggio, 1983; Scott, 2008).
his is in contrast to the efficiency-seeking logic of transaction
ost economics (Williamson, 1985). Indeed, many previous stud-
es have proved that institutional theory can provide powerful
xplanations of several organizational behaviors, such as inno-
ation acceptance and strategic change (Bhakoo and Choi, 2013;
ao et al., 2014; Teo et al., 2003). Based on these successful
pplications of institutional theory, this study posits that the
nstitutional approach offers systematic insights into the varying
evels of safety climate between construction industry organiza-
ions.

As an important organizational concept, safety climate is
egarded as the product of collective sense-making in which mem-
ers assess their organizational safety environment (Lingard et al.,
010; Zohar and Luria, 2004). It reflects the extent to which an orga-
ization prioritizes and pays attention to safety (Hon et al., 2013).
his sense-making process can be influenced by both individ-
al personalities and organizational characteristics (Guldenmund,
000; Sunindijo and Zou, 2012). Although safety climate is posi-
ively related to safety behavior and safety performance (Cigularov
t al., 2010), its benefits cannot always counteract the difficulties
aced in developing a safer climate, which demands the efforts of
ll organization members and must be accompanied by organiza-
ional structural changes (Fung et al., 2005; Kheni et al., 2010). For
his reason, the cultivation of a safety climate has been somewhat
gnored by organizations due to related practical concerns, such as
he implications on cost and project schedule (Hinze et al., 1998;
am et al., 2004).

In construction projects, the participation of multiple stakehol-
ers increases the complexity of the sense-making process because
he safety climates in these participant organizations are iterated

Fang and Wu,  2013). For example, project participants may  con-
orm to government requirements, refer to the practices of similar
rganizations and heed the guidance of consultancy groups or other
rofessionals to acquire institutional legitimacy. Certainly, this sit-
ation applies in China where the government is powerful and
afety performance is relatively weak.
revention 93 (2016) 230–239 231

2.2. Institutional pressures

According to institutional theory, organizations have the ten-
dency to follow socially accepted norms and behaviors in order to
be structurally congruent with their specific institutional environ-
ment (DiMaggio, 1983). It is argued that institutional pressures can
originate from both formal rules (regulations and mandates) and
informal constraints (norms, conventions and beliefs) and the way
in which organizations respond to these pressures will determine
their institutional legitimacy (Scott, 2008). According to DiMaggio’s
(1983) research, there are three basic types of pressures shaping
organizational behaviors: namely coercive, mimetic, and normat-
ive pressures.

2.2.1. Coercive pressures
Coercive pressures are defined as “formal and informal

pressures exerted on organizations by other organizations upon
which they are dependent” (DiMaggio and Powell 1983, p. 150).
In emerging economies such as China that are undergoing the
transition from a centrally-planned to a market-based system,
government agencies and industry associations still frequently
interfere with daily design and construction activities (Xu et al.,
2005). In the context of this study, coercive pressures primarily
stem from regulatory agencies and industry associations.

Specifically, in China, many government departments, such as
the Ministry of Housing and Urban-Rural Development and the
State Administration of Work Safety, are responsible for formu-
lating safety regulations and supervising safety performance; and
organizations, such as the Construction Safety Branch of the China
Construction Industry Association, often develop more detailed
project safety requirements. For example, the coercive strategies
developed by government departments and industry associations
include the Green Card Program (Labor Legislation, 2013) and the
Pay for Safety Scheme (Construction Industry Council, 2012). Safety
associations have been founded in a number of Chinese cities
in the past decade. They are primarily responsible for the safety
inspection of construction projects. Only projects that have passed
the safety inspection process can begin construction (Shanghai
Construction Safety Association, 2015). These authoritative activ-
ities, whether in the form of public regulations or project-specific
requirements, can significantly influence the safety climate level of
project participant organizations. Therefore, the following hypoth-
esis is proposed:

H1. The level of coercive pressures is positively associated with
the level of safety climate.

2.2.2. Mimetic pressures
Mimetic pressures are those that drive organizations to imitate

the successful conduct of other structurally equivalent organiza-
tions (DiMaggio, 1983). The root cause of the mimetic pressures
is uncertainty. When the environment creates uncertainty, or the
risky situation is poorly understood, organizations tend to bench-
mark their behaviors against those of peer organizations, and
mimic  those that appear legitimate and progressive (DiMaggio,
1983). Since every construction project is unique to some extent
– due to differences in project scope, complexity, tasks and par-
ticipants (Chan and Chan, 2004; Dubois and Gadde, 2002) – there
is no universal safety strategy for all projects. Moreover, as inci-
dents in construction projects are accidental and unexpected in
nature, there is increased uncertainty over the effectiveness of

safety management. This high level of uncertainty can cause project
participant organizations to be more easily influenced by the
conduct of peer organizations, or by peer projects with similar
project characteristics and institutional environments. As the pri-
mary safety risk bearers of construction projects, clients/owners are



2  and P

g
p
t
a
T
m
i
i
o

H
l

2

i
g
c
b
i
p
c
t
u
a
c

t
d
c
v
a
t
t
n
c
i
i
s
o
i
b

H
t

3

3

l
d
t
o
i
c
r

d
p
f
n
l
i

f

32 Q. He et al. / Accident Analysis

enerally incentivized to mimic  successful practices in peer
rojects or the successful practices of other client/owners, in order
o better hedge against the risks associated with early adopters,
nd to avoid lagging behind their peers and thus lose legitimacy.
o other project participants, the legitimacy acquired through
imicry further assists them in sustaining their competitiveness

n future projects. These mimicking behaviors will then lead to
mproved safety climate in their own projects. Therefore, the sec-
nd hypothesis is proposed:

2. The level of mimetic pressure is positively associated with the
evel of safety climate.

.2.3. Normative pressures
Normative pressures are primarily derived from professional-

zation (DiMaggio, 1983). Professional bodies in the safety field
radually form shared norms and collective expectations of what
onstitutes desirable behaviors. These norms and expectations can
e diffused and strengthened within professional fields through

nformation exchange activities such as formal education, partici-
ation in associations, conference communication and professional
onsultation (DiMaggio, 1983; Teo et al., 2003). Embedded within
hese professional fields, organizations can gradually develop their
nderstanding of the commonly recognized professional values
nd beliefs, and then adjust their behaviors according to their spe-
ific organizational characteristics.

Normative pressures generally influence organizational atti-
udes and behaviors in a much less compelling manner than
o coercive pressures. With regard to the safety climate in the
onstruction industry, normative pressures can originate from a
ariety of sources. As quasi-government organizations, industry
ssociations in the Chinese construction industry not only have
he potential to exert coercive pressures on organizational atti-
udes and behaviors, but can also act as important mediums for
orm-diffusion by organizing seminars, providing safety training
ourses and publicly advocating the importance of safety. Similarly,
ndustrial consultants and universities could also exert normat-
ve pressures on practitioners through conference communication,
pecialized training and professional certification. Through direct
r indirect interactions with safety professionals, project partic-
pants can better understand the values and methods needed to
uild an improved safety climate. This leads to the final hypothesis:

3. The level of normative pressure is positively associated with
he level of safety climate.

. Research methods

.1. Questionnaire design

Although safety climate structure is not a new research prob-
em, it is difficult to obtain a consistent factor structure in samples
rawn from different industries or different countries, even when
he same or modified safety climate questionnaire and methodol-
gy are used (Zhou et al., 2011). Therefore, to investigate the subtle
mpacts of institutional pressures on different aspects of safety
limate, we obtained data to re-analyze safety climate structure
ather than relying on previous findings.

A questionnaire survey was chosen as the main method of
ata collection as it is an effective instrument for gauging people’s
erceptions. Furthermore, the information acquired can be used
or further inter-correlation mining (Spector, 1994). The question-

aire was designed and developed based on information from the

iterature review, project observation and short semi-structured
nterviews.

The safety climate section of the questionnaire was  adopted
rom the Safety Climate Index survey of the Occupational Safety
revention 93 (2016) 230–239

and Health Council of Hong Kong. Although there are many kinds of
safety climate measurements available in the literature (Choudhry
et al., 2009; Dedobbeleer and Béland, 1991; Fang et al., 2006;
Mohamed, 2002; Zhou et al., 2010), the Safety Climate Index sur-
vey items were selected for two  reasons: the contextual similarity
between Hong Kong and the Chinese mainland, and the prior
empirical validation of this tool in Hong Kong. The Safety Climate
Index survey was  developed by the Health and Safety Executive
and then shortened and modified to suit the local Hong Kong con-
text. Its validity and practicality have been proven by its successful
application in prior research (Hon et al., 2013).

With respect to the institutional pressures surveyed, the items
relating to coercive pressures are adopted from the research of
Liang et al. (2007), and capture the two authoritative influence
dimensions of regulatory agencies and industry associations in the
context of Chinese construction safety climate. The mimetic pres-
sure items are presented in three terms of perceived quality of
safety climate from other project participants, peer organizations
and similar projects. Similar items have previously been validated
by Teo et al. (2003) in other research fields. Finally, normative
pressures are operationalized to reflect how the professional bod-
ies shape the norms of safety climate in the industry. The three
items are used to measure the normative influences of consultants,
universities and industry associations.

All safety climate items and institutional pressure items are
rated on a five-point scale from 1 (strongly disagree) to 5 (strongly
agree).

3.2. Participants and procedures

A pilot study involving 21 respondents was  conducted to assess
the appropriateness of the questionnaire’s scope, identify ambigu-
ous expressions and test the validity of related constructs. All the
21 respondents were experienced senior managers responsible
for safety in quasi-government organizations and private compa-
nies. Based on the pilot feedback, the questionnaire was revised by
removing four items in the standard safety climate questionnaire. It
was subsequently distributed to the targeted project organizations.

The survey was  undertaken from December 2014 to March 2015.
Only construction industry companies operating in Shanghai were
involved, because Shanghai is the economic center of China, and
both the government and market play important roles in its devel-
opment. Responses were collected by a variety of means including
e-mail, personal visits and an online survey. To enhance the quality
of the responses, two trained student assistants helped the respon-
dents to complete the questionnaire by answering their enquiries.
In total, 233 responses were returned. After the deletion of outliers
and imputation of missing values, 186 responses from 43 compa-
nies were considered to be valid for further analysis.

The respondents are from a mix  of construction project partici-
pants, with 36.4% from owner/clients, 43.3% from contractors, 8.7%
from subcontractors and 11.6% from consultants. Most are senior
and professional individuals working in the construction safety
field and represent almost all the major construction industry com-
panies – such as Shimao Property, China Construction and Poly
Property – and include 23 construction projects. Their jobs are all
related to construction safety; they are familiar with safety codes,
safety laws and national policies; and have previous experience
in safety activities (such as safety training, safety inspection). Their
professional knowledge and experience ensures their accurate esti-
mation of external pressures. Moreover, they are quite aware of the

safety climate within their organizations.

All the measurements of pressures are based on subjective per-
ceptions. Because these perceptions are those of participants with
sufficient relevant knowledge, they can be considered to be reli-
able. External pressures are perceived by organization members
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nd are reflected in their behaviors thus influencing the safety cli-
ate within their organization.
Of the 186 valid responses, 42.1% were collected via e-mail,

hile the remaining 27.9% and 30.0% were collected via the sur-
ey system and personal visits respectively. An analysis of variance
ANOVA) indicates there is no statistically significant difference in
he answers from the three types of responses.

.3. Tools for data analysis

The collected quantitative data was further analyzed by factor
nalysis (FA) and partial least squares (PLS). FA is widely adopted
s an effective statistical technique to identify a small number of
ndividual factors that represent sets of interrelated variables (Hon
t al., 2013). Exploratory Factor Analysis (EFA) with the Principal
omponent Analysis (PCA) extraction method was  conducted to

dentify the underlying grouped factors, and condense and summa-
ize the safety climate measurement items involved (Hair, 2010).

PLS is a technique using a combination of PCA, path analysis and
egression for the simultaneous estimation of multiple dependent
ariables (Ringle et al., 2012). This method can estimate parame-
ers for links between measurement items and their corresponding
onstructs and links among different constructs (Mohamed, 2002).
his method fits the theoretical hypothesis of this study. More-
ver, while the data obtained is somewhat limited, PLS does not
emand a large sample size and can also handle non-normal data
ets (Reinartz et al., 2009).

. Data analysis and results

.1. Factor analysis of safety climate

The 34 items of the SCI were subject to factor analysis. Prior
o performing PCA, the suitability of data for factor analysis was
ssessed. The Kaiser–Meyer–Olkin (KMO) value is 0.821 > 0.6, indi-
ating meritorious sample adequacy (Field, 2009) while Bartlett’s
est of Sphericity produces an approximation of �2 = 2743.756
df = 703, p = 0.000 < 0.001), indicating the correlations between
ariables to be sufficiently large for PCA (George, 2003). As a rule
f thumb, factor loadings of 0.3–0.4 are minimally accepted (Hair,
010). Since the correlation matrix reveals the presence of numer-
us coefficients of 0.3 and above, the factor loading cut-off was  set
o be 0.4 (Hon et al., 2013). In total, 16 items were removed.

The 18 remaining items were subject to PCA. As before, the
uitability of the data for FA was firstly assessed. The KMO
alue is 0.837, exceeding the recommended value of 0.6 and
he BTS reached statistical significance (�2 = 1042.900, df = 153,

 = 0.000 < 0.001). A total of 7 components having eigenvalues of
 or more were extracted from the 34 items, accounting for 62.3%
f the variance. The eigenvalues for each of the 7 factors were 7.421,
.692, 1.992, 1.337, 1.136, 1.079 and 1.039, explaining 27.486,
.972, 7.379, 4.988, 4.207, 3.998 and 3.847% of the variance, respec-
ively. These factors were selected based on the criteria that the
igenvalue for each factor should be greater than 1 (George, 2003).
owever, Horn’s parallel analysis is considered the most accurate
ethod to determine the number of components to be extracted

Pallant, 2013). The scree plot and Horn’s parallel analysis (Table 1)
oth support extraction of the three components. In the three-
omponent solution, 44.8% of the variance is explained. This result
s comparable to that of Choudhry et al. (2009), which produced
 two-component structure explaining 43.9% of the total variance.
he communalities of the variables are all above 0.3 (see Table 2).

The component correlations shown in Table 3 are all larger
han 0.32. Direct oblimin rotation was conducted to enhance factor
nterpretability, as Tabachnick and Fidell (2001) suggest instead of
revention 93 (2016) 230–239 233

orthogonal rotation (e.g., varimax) should be selected if the factor
correlation exceeds 0.32. Cronbach’s alpha values are all above the
minimum threshold of 0.6 suggested by Hair (2010).

4.2. Factor analysis of institutional pressures

Similar factor analysis procedures were applied to extract the
measurement items of institutional pressures. All 9 items of institu-
tional pressures were analyzed. The KMO  is 0.834 > 0.6, indicating
meritorious sample adequacy (Field, 2009) and Bartlett’s Test for
Sphericity produces an approximation of �2 = 1519.854 (df = 276,
p = 0.000 < 0.001), indicating the correlations between variables to
be sufficiently large for PCA (George, 2003). The FA was  then con-
ducted with the factor loading cut-off set to 0.4 – the same as the
SC analysis. In total, 2 items were removed.

The remaining 7 items of institutional pressures were subject to
PCA. The KMO  value is 0.849, exceeding the recommended value
of 0.6, and the BTS reached statistical significance (�2 = 775.346,
df = 28, p = 0.000 < 0.001). In total, the eigenvalues of the 3 compo-
nents are more than 1. Additionally, Horn’s parallel analysis was
conducted, which also supports 3 components being extracted, as
shown in Table 4. In this three-component solution, 76.505% of the
variance is explained. The component correlations in Table 5 are
all larger than 0.32, so that the direct oblimin rotation was  selected
to enhance factor interpretability. All the Cronbach alpha values
are above the 0.6 minimum threshold suggested by Hair (2010).
Table 6 shows the final FA results with a direct oblimin rotation
and the communalities of all variables all above 0.3.

4.3. Component interpretation

Since the suggested component label is entirely subjective, dif-
ferent researchers may  use different labels (Choudhry et al., 2009).
To improve the reliability of the component interpretation of safety
climate, similar factor analysis results from the studies of Hon et al.
(2013) and Choudhry et al. (2009) were referenced.

• Component 1: Management commitment and employee
involvement

This component consists of 12 variables that are related to man-
agement commitment, involvement and actions toward safety
and employee involvement. Specifically, SC 8, 15, 16, 21, 24, 28,
and 34 are more related to management commitment to safety,
while SC 3, 9, 13, 25 and 38 are more related to employee involve-
ment in safety practice.

• Component 2: Applicability safety procedures and work prac-
tices

Four negative items are included in this component, concerning
the safety system, procedures and work practices. The variables
of SC 11 and 32 are related to inappropriate safety rules and pro-
cedures that could lead to unsafe behaviors, whereas SC 20 and
35 are related to unsafe work execution and practices.

• Component 3: Perception of responsibility for safety and
health

The two variables in component 3 describe both the organiza-
tion and employee perception of safety responsibility. SC 10 is a
reversed statement reflecting whether the employee perceived
that working safety was  a part of his/her responsibility, while SC
14 is whether the organization meets its responsibility in provid-
ing a safe working environment.
As to the institutional pressure components, the coefficients in
Table 6 support the rationality of the three-type-pressure frame-
work on which the questionnaire was  based. Coercive pressures
primarily arise from the compulsory safety requirements driven by
government departments and construction industry associations.
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Table  1
Comparison of the eigenvalues from PCA and the criterion values from Horn’s parallel analysis (safety climate).

Component number Actual eigenvalue from PCA Mean eigenvalue from parallel analysis Percntyl Decision

1 7.421 1.98 2.11 Accept
2  2.692 1.86 1.95 Accept
3  1.992 1.77 1.84 Accept

Table 2
Component list.

Items Pattern coefficients Structure coefficients Communalities
C1  C2 C3 C1 C2 C3

Component 1 (C1) – Safety commitment and employee involvement (Eigenvalue = 7.421, % of variance = 27.486, cumulative % = 27.486)
SC03  I fully understand the health and safety

risks associated with my  work
.524 −.115 .010 .529 −.149 −.139 .303

SC08  The company really cares about the
health and safety of the people who
work here

.607 .072 −.080 .624 .025 −.238 .400

SC09  Most of the job-specific safety
trainings I received are effective

.652 .066 .012 .644 .023 −.158 .419

SC13  All the people who work in my team
are fully committed to health and
safety

.519 .159 −.352 .603 .098 −.480 .497

SC15  The company encourages suggestions
on  how to improve health and safety

.546 .227 −.365 .629 .163 −.495 .561

SC16  There is good preparedness for
emergency here

.649 .031 −.198 .700 −.027 −.370 .526

SC21  There are good communications here
between management and workers
about health and safety issues

.556 .038 −.314 .638 −.023 −.461 .499

SC24  Sufficient resources are available for
health and safety here

.599 −.122 −.258 .676 −.181 −.428 .537

SC25  It is important for me  to work safely if I
want to keep the respect of others in
my  team

.453 −.134 −.234 .525 −.182 −.366 .348

SC28  Safety inspection here is helpful to
improve the health and safety of
workers

.691 −.135 .315 .616 −.158 .120 .485

SC34  Staff are praised for working safely .694 −.240 .092 .685 −.280 −.112 .532
SC38  I think management here does enough

to follow up recommendations from
safety inspection and accident
investigation reports

.637 .085 .039 .621 .045 −.126 .394

Component 2 (C2) – Applicability of safety procedures and work practices (Eigenvalue = 2.692, % of variance = 9.972, cumulative % = 37.458)
SC11  Some health and safety rules or

procedures are difficult to follow
−.030 .459 .277 −.172 .488 .313 .316

SC20  Some of the workforces pay little
attention to health and safety

−.012 .657 .003 −.188 .660 .052 .436

SC32  Not all the health and safety rules or
procedures are strictly followed here

−.339 .396 .314 −.466 .511 .366 .475

SC35  Supervisors sometimes turn a blind
eye to people who are not observing
the health and safety procedures

−.247 .452 .379 −.394 .547 .429 .508

Component 3 (C3) – Perception of responsibility for safety and health (Eigenvalue = 1.992, % of variance = 7.379, cumulative % = 44.837)
SC10  People are just unlucky when they

suffer from an accident
.142 .148 .656 .059 .158 .657 .463

SC14  Little is done to prevent accidents until
someone gets injured

.175 .014 .720 .123 .020 .710 .533

Major loadings for each item are shown in bold font.

Table 3
Safety climate component correlation matrix (Cronbach’s alpha values in the diagonal).

Item number 1 2 3

Component 1 12 (0.884)
Component 2 4 0.330 (0.638)
Component 3 2 0.435 0.463 (0.625)

Table 4
Comparison of the eigenvalues from PCA and the criterion values from Horn’s parallel analysis (institutional pressures).

Component number Actual eigenvalue from PCA Mean eigenvalue from parallel analysis Percntyl Decision

1 6.359 1.88 2.09 Accept
2  2.676 1.75 1.83 Accept
3  1.656 1.63 1.71 Accept
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Table  5
Institutional pressure component correlation matrix (Cronbach’s alpha values in the diagonal).

Item number 1 2 3

Component 1 2 (0.897)
Component 2 2 0.476 (0.776)
Component 3 3 0.388 0.353 (0.712)

Table 6
Component list of institutional pressures.

Items Pattern coefficients Structure coefficients Communalities

C1 C2 C3 C1 C2 C3

Component 1 (C1) – Coercive pressures (Eigenvalue = 4.713, % of variance = 48.907, cumulative % = 48.907)
CP  1 Government departments require our

organization to attach great
importance to safety

.927 .062 .018 .961 .441 .516 .927

CP  2 Industry associations require our
organization to attach great
importance to safety

.778 −.024 .194 .863 .455 .575 .771

Component 2 (C2) – Mimetic pressures (Eigenvalue = 1.730, % of variance = 17.468, cumulative % = 66.375)
MP  1 Other project participant organizations

attach great importance to safety
.237 .716 .127 .662 .885 .534 .868

MP  2 Peer organizations in other projects
attach great importance to safety

−.086 .898 .138 .433 .923 .555 .810

Component 3 (C3) – Normative pressure (Eigenvalue = 1.311, % of variance = 10.130, cumulative % = 76.505)
NP  1 Industry associations strongly

advocate the our organization to attach
great importance to safety

−.117 .189 .844 .382 .578 .883 .741

NP  2 Industry consultants strongly advocate
the our organization to attach great
importance to safety

.293 −.135 .731 .603 .304 .828 .732

NP  3 Universities strongly advocate the our −.050 .106 .731 .414 .434 .851 .733
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organization to attach great
importance to safety

ajor loadings for each item are shown in bold font.

imetic pressures originate from the great importance of safety
or participant organizations in the same project and peer organi-
ations in other projects. Moreover, the advocacy of construction
afety by universities, consultants and industry associations impose
ormative pressures on the invested organization.

.4. Hypothesized PLS model

Based on the factor analysis of safety climate and institutional
ressures, the hypothesized model was revised and is shown in
ig. 1. Three types of institutional pressures are supposed to have

 significant impact on the three safety climate components.

.5. Evaluation of measurement models

As shown in Table 7, all the measurement item loadings are
arger than 0.4, with t-values larger than 2.58, which indicates
cceptable indicator reliability (Hair et al., 2011; Ling et al., 2013).
he composite reliability values are all larger than 0.7, suggesting

 satisfactory level of reliability of internal indicators with each
onstruct (Hair et al., 2011; Ning, 2014). The AVE values are more
han 0.5, showing a satisfactory level of convergent validity of the
onstructs (Hair et al., 2011; Ning, 2014).

Table 8 shows that each construct’s AVE is higher than its
quared correlation with any other construct. Table 9 also shows

hat each item loading on the corresponding construct to be larger
han all of its cross loadings. These both indicate the high dis-
riminate validity of the constructs (Cenfetelli and Bassellier, 2009;
air et al., 2011; Ning, 2014; Zhao et al., 2013). The results of the
easurement model evaluation suggest that each construct has

nternal consistency reliability.
4.6. Evaluation of structural models

As Fig. 2 illustrates, with the exception of CP and C3, NP and
C2, and NP and C3, all the path coefficients between institutional
pressures and safety climate components have a t-value larger than
2.58 – indicating statistical significance at the 0.01 level (Henseler
et al., 2009).

5. Discussion, implications and future research

5.1. Discussion of findings

Currently in China, new projects are booming and construc-
tion technologies are quickly evolving. This rapid growth poses
a major challenge for construction safety procedures and meth-
ods, and their objective measurement is an essential part of safety
climate. The primary objective of this study, therefore, was  to exam-
ine the mechanism of the three types of institutional pressures
that influence organization-level safety climate in the construction
industry. The factor analysis demonstrates the structure of safety
climate and the sources of external pressures to show that safety
climate comprises three components: namely safety commitment
and employee involvement; applicability of safety procedures and
work practices; and the perception of responsibility for safety
and health. Safety commitment and employee involvement indi-
cate organizational and individual safety awareness. For instance,
positive actions to improve construction safety indicate a posi-

tive attitude to safety. The perception of responsibility for safety
and health measures how much organizations and individuals are
clear about their responsibilities with respect to safety. It is also
important to differentiate between safety attitude and safety per-
ception: the latter being directly related to safety knowledge while
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Fig. 1. Hypothesized detailed relationship model.

Table 7
Measurement model evaluation results.

Construct Code Loading T-value AVE CR

CP CP1 0.9356 18.7847 0.8952 0.9447
CP2  0.9566 16.7899

MP  MP1  0.8966 14.9509 0.8048 0.9252
MP2  0.9187 14.6669

NP  NP1 0.8504 7.2521 0.7172 0.8838
NP2  0.8517 8.2037
NP3 0.8385 7.2225

C1  SC03 0.4487 3.9965 0.6985 0.8868
SC08  0.6636 5.7685
SC09 0.6646 4.1561
SC13 0.6698 3.3789
SC15 0.5940 7.8684
SC16 0.6954 5.4157
SC21 0.6153 7.1920
SC24 0.7195 4.3610
SC25 0.8569 6.5534
SC28 0.5020 6.4135
SC34 0.6737 5.5712
SC38 0.6056 7.9138

C2  SC11 0.5757 3.1231 0.5920 0.7932
SC20  0.7305 6.3671
SC32 0.7456 6.5909
SC35 0.7396 6.2813

C3  SC10 0.6817 4.9265 0.5995 0.7472
SC14  0.6667 4.0924

Table 8
Construct correlations and square root of AVE.

Construct CP MP  NP C1 C2 C3

CP 0.9462
MP 0.6694 0.8971
NP 0.5573 0.5434 0.8469
C1  0.5669 0.5660 0.4726 0.8358
C2  0.4443 0.4774 0.3342 0.5451 0.7694
C3  0.3109 0.3737 0.2850 0.5182 0.3855 0.7743

The square root of the AVE value of each construct is shown in bold font.



Q. He et al. / Accident Analysis and Prevention 93 (2016) 230–239 237

Table  9
Cross loadings for individual measurement items.

CP MP  NP C1 C2 C3

CP1 0.9356 0.4886 0.3661 0.2773 0.5767 0.4770
CP2  0.9566 0.5761 0.4645 0.3093 0.6807 0.5701
MP1  0.6197 0.8966 0.5156 0.5599 0.4551 0.3850
MP2  0.6369 0.9187 0.4980 0.4955 0.4415 0.3125
NP1  0.4783 0.5647 0.8504 0.4057 0.3208 0.2769
NP2  0.4686 0.4700 0.8517 0.4295 0.2815 0.1780
NP3  0.4701 0.4844 0.8385 0.3622 0.2386 0.2688
SC03  0.2351 0.2410 0.2585 0.4487 0.2529 0.2015
SC08  0.3544 0.4239 0.4072 0.6636 0.3727 0.3727
SC09 0.2695 0.3246 0.3620 0.6646 0.3065 0.3970
SC13  0.4938 0.5153 0.4260 0.6698 0.3725 0.3599
SC15  0.3694 0.2907 0.2086 0.5940 0.4263 0.2812
SC16  0.3959 0.4306 0.2902 0.6954 0.3914 0.3268
SC21  0.3592 0.3448 0.1988 0.6153 0.3844 0.3021
SC24  0.3717 0.3877 0.1883 0.7195 0.4231 0.4613
SC25  0.2738 0.3590 0.2441 0.8569 0.5615 0.3983
SC28  0.2458 0.2530 0.3513 0.5020 0.1611 0.2261
SC34  0.3629 0.3147 0.2825 0.6737 0.3709 0.5983
SC38  0.3104 0.3776 0.2358 0.6056 0.2770 0.2603
SC11  0.2179 0.2701 0.1566 03131 0.5757 0.1494
SC20  0.3144 0.4272 0.2140 0.2840 0.7305 0.2616

2546 

3122 

2529 
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SC32  0.3996 0.3475 0.
SC35  0.2876 0.4132 0.
SC10  0.2022 0.1889 0.
SC14  0.4177 0.3772 0.

he former is a more subjective attribute. For instance, people with
xtensive safety training and sufficient knowledge that break safety
rotocols is a reflection of their poor safety attitude.

In the Chinese context, with its dual government and mar-
et influences, the three types of institutional pressures derive
rom a variety of sources. First, coercive pressures stem from the

andatory power of law and order. Since the Chinese govern-
ent proposed the notion of a harmonious society in 2006, it has

onstantly stressed the importance of work safety. A number of
afety regulations and laws have been passed to enforce construc-
ion safety and punish unsafe behaviors. For example, according
o Chinese criminal law, the maximum sentence for compelling an

mployee to operate at risk (illegally) and thus causing a fatal acci-
ent, has increased from 7 to 15 years (National People’s Congress
tanding Committee, 2006). In recent years, the direct cost of a
atal accident has increased to more than CNY 400 000 (Zhou et al.,

Fig. 2. Testing results of th
0.5124 0.7456 0.3239
0.3039 0.7396 0.3284
0.1952 0.1675 0.6817
0.1540 0.3219 0.6667

2011). Apart from punishing unsafe behaviors, the government has
also implemented initiatives to avoid possible safety problems. For
instance, the prevailing Green Card Program is organized by the
Labor Department to mandate safety training courses. Construc-
tion workers are obligated to enroll in these training courses and
to pass written exams before they are qualified to work on con-
struction sites. With regard to corporate financial input, the Pay
for Safety Scheme was launched in the public sector by remov-
ing contractor pricing for safety items from consideration in the
competitive bidding process.

As the market rapidly grows in China, so do industry associa-
tions that form the bond between government and corporations.

Recently, construction safety associations have been founded
across all China. The members of these organizations consist of
major industry stakeholders, including government departments,
construction firms, consulting firms and research facilities. These

e theoretical model.
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ssociations help to advocate government safety regulations and
odes, monitor safety performance on construction sites and pro-
ote communication among corporations. These associations are

lso typically responsible for the inspection of construction plans,
hecking the feasibility of the plans before construction starts
nd monitoring site safety during construction. Only firms with
pproved construction plans can commence construction – an
xample of the coercive pressure from safety associations.

The second component of institutional pressure is mimetic
ressures, which motivate individuals to avoid unnecessary dangers
nd have a sense of belonging. Organizations comprise individuals
ho interact with each other, mimic  each other and learn from

ach other. As an important platform for corporate communica-
ion, safety associations regularly host safety seminars and safety
ompetitions to foster communication between corporates and
romote competitiveness. The high level of safety performance in
ome companies provides an incentive for other companies, thus
reating mimetic pressure.

The third institutional pressure of normative pressure is the least
ntense pressure of the three. This type of pressure mostly stems
rom safety suggestions that stress the importance of safety. For
nstance, research facilities, or consulting firms who are at the fore-
ront of safety research, might advocate cutting edge technologies
nd innovative safety methods. This advocacy, in turn, can put pres-
ure on organizations to update their technology and keep up with
utting edge safety developments.

In general, each component of safety climate is associated with
t least one component of institutional pressure. This shows that
nstitutional pressures could be utilized to explain uneven levels of
afety climate. Individually, different kinds of institutional pressure
ear weight in distinctive ways.

Safety commitment and employee involvement are found to be
ignificantly influenced by all three pressures. Therefore, manda-
ory regulations, peer pressure and instructive corporate guidelines
an all influence safety awareness and safety attitude. The influ-
nce of coercive pressures on safety commitment and employee
nvolvement is also much stronger than the influence of the two
ther types of institutional pressures. This is due to the particular
onditions of the Chinese context, where government bodies have
ust as much power as the market to influence corporate actions.
overnment policies are crucial to the success of corporations and,
ecause China is growing rapidly and the government realizes the

mportance of human rights, more and more importance is being
ttached to workplace safety. Thus, the national government’s atti-
ude toward safety has a great influence on an enterprise’s safety
ttitude and its mandatory laws and regulations have a great effect
n corporate safety performance.

The applicability of safety procedures and work practices is sta-
istically proven to have a close correlation with both coercive
nd mimetic pressures. Moreover, mimetic pressures exert a much
tronger impact than coercive pressures. These findings indicate
hat both compelling pressures and industry competition can push
rganizations to establish appropriate safety procedures and safety
ractices. Unreasonable safety procedures and work practices can
esult in injuries and accidents, and mandatory inspection and pun-
shment should ensure organizations improve these procedures
nd avoid accidents.

At the same time, peer pressure pushes organizations to
ooperate and share safety experiences, thus enhancing safety per-
ormance. However, compared to other pressures, peer pressure
as a direct and profound influence on safety procedures. This is
ttributed to the fact that safety regulations do not cover detailed

afety procedures and practices, which are complicated and relate
o specific scenarios. In this instance, laws and regulations serve
s guidelines rather than concrete protocols. In contrast, corporate
eminars and safety competitions usually provide some insight into
revention 93 (2016) 230–239

safety guides and manuals. Thus, benchmarking is an effective way
to cultivate improved safety practices.

On the other hand, the study did not provide sufficient evi-
dence to demonstrate a significant influence of normative pressures
on the applicability of safety procedures and work practices. This
might be explained by suggestions from research bodies and con-
sulting firms being too forward-thinking for practical use. For
instance, the application of specific IT technology in safety produc-
tion might work well in trial studies, but has not been tested and
applied as yet on a large scale. Thus, the exploratory nature of some
of these technologies makes them unsuitable for incorporation into
uniform regulations.

The perception of safety responsibility is significantly influenced
by mimetic pressures only. As mentioned earlier, perception is the
objective measurement of safety knowledge and training is seen
as the best way to improve this perception. Therefore, training
and safety seminars delivered by safety associations are crucial in
raising safety perceptions among organization members, clarify-
ing their safety responsibilities and regulating safety procedures.
Mandatory government measures would also help to raise positive
safety attitudes. Safety advice from experts and consultants who
are more forward-thinking and less practical has less influence on
safety perceptions or attitudes.

5.2. Implications

This study extends the domain of institutional theory and empir-
ically validates its applicability to construction safety climate. More
importantly, integrating both external institutional pressures and
safety climate components into the research model reveals the
influencing mechanism of institutional pressures on organizational
safety climate behaviors.

The empirical results of this study have several practical impli-
cations. First, they reinforce the belief that the cultivation of
safety climate should be treated as a socialized activity that is
more influenced by external institutional pressures than by proac-
tive efficiency needs. Therefore, related institutional forces can
be utilized as strategies to facilitate an improved safety climate.
Second, the results show that coercive and normative pressures
have a stronger influence on safety commitment and employee
involvement, while mimetic pressures are the dominate force in
the applicability of safety procedures and work practices. Accord-
ingly, government and industry professionals need to provide
safety guidance and suggestions at the strategic level, and for par-
ticipant and peer organizations to standardize best practices of
detailed/practical organizational safety behaviors.

5.3. Limitations and future research directions

The first limitation of this study lies in the opinion-based nature
of the questionnaire survey. However, the study minimized par-
ticipant bias by the selective sampling of participants and the
anonymous nature of the questionnaire. The second limitation is
that the study was conducted in the specific institutional context
of the Shanghai construction industry. This might limit the gener-
alizability of the results to other institutional contexts. A natural
extension of the research would be to compare the ways in which
institutional pressures manifest themselves in different cultures.

6. Conclusions

While safety climate has been revealed as a positive influence

on OHS performance in the construction industry, there is currently
little research that provides insight into ways in which to foster its
improvement. In this study, we developed and empirically tested a
research model to explain, from an institutional theory perspective,
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ow coercive, mimetic and normative institutional pressures influ-
nce organizational safety climate in the construction industry. The
nalysis indicates quite clearly their significance.

The findings suggest that building an organizational safety cli-
ate is a highly socialized activity that can not only be motivated

y the rational needs to reduce accidents, but also by institutional
ressures to comply with its specific institutional environments.
he study also shed light on the way in which different types of
nstitutional influence could be better exercised to facilitate safety
limate improvement in the construction industry.
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