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Abstract—The research of safety related organizational factors is
hampered for two reasons: 1, accident retrospect analysis is
always single-direction, it is hard to make conclusion what is the
effect of some organizational factors even some accident analysis
find they are safety related. 2, latent failure, as a core concept in
the field of organizational safety, still has not been studied at the
level of detailed description. In this study, we use organizational
process analysis to show the relationship between organizational
factors and safety. Results from 391 employees’ questionnaire
investigation show that organization processes are the mediate
between the organizational factors and safety. Latent failure,
which comes from some negative characteristics of organizational
factors, could be represented by the negative condition of
organizational processes.
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I. INTRODUCTION

Organizational factors have been paid much attention on
the research of organizational accidents since 1990s[1]. Many
researchers found that besides human factors, some
organizational factors contribute much to the real happen of
accidents [1,2]. The concept of organizational errors has been
cited to show the relationship between accidents and
organizational factors [3].

Based on the accident analysis, many organizational factors
have been cited that have close relationship with accidents [1-
6]: Such as centralization of authority, weak organizational
culture, lack of top-level safety commitment, etc. More and
more researchers and company managers began to pay much
attention on theses organizational factors and wish to improve
the safety of the organizations. But nearly all theses studies are
single-direction. That means through the accidents analysis,
these organizational factors have been found have close
relationship with the accidents, but we still know little about
the effect of these organizational factors before the real
accidents happen [7]. For example, many accident analysis
reports cited that organizational structure is one key reason for
the accident, but there is no detailed introduction on how
organizational structure affect the organization before the real
accident happen, there is either no detailed introduction on
what the organization will be if the organizational structure is
not as suitable as is should be.

Some concepts such as “incubation period” [8] or “latent
failure” [3] were used to show the effect of some organizational
factors before the real happen of accidents. It seems that it is
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the way to know further about the relationship between
organizational factors and accidents. But still by now, there is
no detailed description of what is latent failure [9]. Based on
the IPO model of organization. If we view the accidents are the
outcome condition of the organization, organizational factors
are the input, latent failure must be in the period of
organizational process. Thus, organizational process analysis
should be the bridge between the organizational factors and
accidents.

For the complexity of organization, there is no fixed
definition of organizational process [10]. Though different
researchers have different opinions on what is organizational
process, information communication process and power
process is always the kernel of the organizational processes
[11]. In their theories, information process is about how
information is transported in the organization. Power process
refers to the relationship of different levels in the organization.
In this study, we will induct the information communication
process and power process as the bridge to explore the
relationship between organizational factors and organizational
safety.

Thus, we posit that:

Hypothesis 1: Organizational factors are positively related
to safety.

Hypothesis 2: Organizational factors are positively related
to organizational processes.

Hypothesis 3: Organizational processes mediate the
relationship between organizational factors and safety.

II.  METHOD

Samples

Three hundreds and ninety one employees from 32
companies and hospitals were invited to participate in this
study. Though the original aim is to analyses the data at both
individual and organizational levels, the data at the
organizational level is limited to be used at this time. So we
have to give the analysis at individual level in this research
period.

Measures

Each participant is asked to assess the characteristics of
their organizations on a 5-scale questionnaire. Response
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choices range from / (strongly disagree) to 5 (strongly agree).
The questionnaire is divided into three parts. The first part is
organizational factors. Based on the organizational factor
structure of Veen and Daft [12,13], we select four
organizational factors that are always been cited in the accident
analysis reports: organizational aim (5 items, o=.77),
technology(10 items, a=.85), organizational structure(8items,
a=.78) and organizational culture(6 items, 0=.80). All the items
of this part are selected from Michigan organizational
Assessment Questionnaire [14], Organization Assessment
Survey [15] and National Organization Survey [16]. The
second part of the questionnaire is organizational process that
includes information communication process (12 items, a=.87)
and power process(6 items, o=.75). The items are from a pilot
study in which group interview were used to describe the
characteristics of organizational processes. The third part is
about organizational safety (3 items, 0=.88).

Analysis

Structural  equation modeling. Maximum likelihood
structural equation modeling (SEM) was used to test our
hypothesis.

III. RESULTS

Scale Validation

Table 1 displays descriptive statistics and correlations
among all research variables at the individual level, providing
preliminary evidence for the discriminative validity of the
research constructs.

Organizational
Technology
Organizational [,
Culture

TABLE 1. MEANS, SDS AND CORRELATION COEFFICIENTS OF ALL
VARIABLES
Correlations
Variables

Mean | SD 1 2 3 4 5 6

1.Organizational

Aim 3.95 5

2.0rganizational 361 76 | 56

Technology

3.Organizational 356 0 | 57 | s

Structure

4.0Organizational

Culture 3.96 78 | .59 | .63 | 72
-Information 365 | 74 | 53| .58 | .75 | 76
Process

6.Power Process 3.64 75 | 45 | 47 | .63 .67 | .70

4.15 76 | 52 | 53 | .59 | .63 | .60 | .59

7.Safety

Note. N=391; All correlation coefficients are significant at .01 level.

Hypothesis Testing

According to table 1, organizational aim, technology,
organizational structure and culture are all significantly related
to safety, information process and power process. H1 and H2
were supported. Then we explored the mediating role of
organizational processes by SEM. Prior to this analysis, the
overall factor structure of all research variables was examined
at the individual level, which provided an adequate fit to the

data (N=391), ¥2/df=1.61 (p<.05); CFI = .99; TLI= .98; IFI =
.99; RMSEA =.025. These results verify the posited
relationships among indicators and constructs, confirming the
convergent validity and discriminant validity of the constructs.

According to H3, organizational processes will mediate the
effects of the four organizational factors on organizational
safety. Figure Ishows that power process is positively
correlated with safety (y = .14, p<.01) and organizational
structure (y = .12, p<.01) and organizational culture (y = .27,
p<.001) both are significantly correlated with power process.
These results indicate that power process mediates the
organizational structure and culture on organizational safety.
Furthermore, the path from information process to power
process was proved to be significant (y = .43, p<.001). So,
information process also mediates the organizational structure
(y = 42, p<001l) and culture (y = .46, p<.001) on
organizational safety. Moreover, organizational technology has
a direct positive effect on organizational safety (y = .42,
p<.001) and organizational aim has an insignificant effect on
organizational safety. Thus, H3 was partly supported.
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Figure 1. Estimated coefficients for the relationships among organizational
factors, safety, and organizational processes. Standardized structural
coefficients are reported. Model fit indexes: }°=1.31 (p=.22); comparative fit
index = .99; Tucker-Lewis index = .96; incremental fit index = .99; root mean
square error of approximation =.059. “p<.01, ™ p<.001

IV. DISCUSSION

The study confirms that through the perception and
evaluation of company employees, organizational factors do
have close relation to organization safety. Except
organizational aim, the other three organizational factors were
proved have significant effect on organizational safety. To
improve organization safety, we need pay much attention on
these organizational factors such as technology, organizational
structure and organizational culture.

It is a common sense that organizational technology has
direct effect to organizational safety. With the technology
improvement, accidents’ number is decreased. But, we can find
in the model that power process also significantly contributes
to safety. I our study, power process include both the top to
bottom command chain and bottom to top suggestion pathway.
An organization will be unsafe if the power process is not
fluent.

Organizational processes are the bridge between
organizational factors and safety. In the study, organizational
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structure and culture affect the safety through the mediate
effect of information communication process and power
process. Besides the retrospect study of the accident analysis,
these results give us another direction to view the relationship
of organizational factors and organizational safety. For
example, many accident analysis reports refer to that weak
organizational culture could be a problem to safety. But it is
hard to know how weak culture affects safety. In our model, we
can find that organizational culture may affect safety through
two paths: organizational culture affects power process, power
process affects safety; organizational culture affects
information process, then affects safety through power process.

It seems a reasonable way that using process analysis to
represent latent failure. Some negative characteristics of
organizational factor may not lead to the real happen of
accident, but these factors may lead to the negative condition of
the organizational process. In our study, -centralization
organizational structure obviously affects the accuracy of
organizational information process. Production oriented
organizational culture obviously affects the abundance of
organizational information process. Thus, the inaccurate
information process is the latent failure leaded by centralization
organizational structure and inadequate information process is
also the latent failure leaded by production oriented
organizational culture.

Practical Implications

The findings have at least two important implications for
management practices. Firstly, it is suggested that
organizational process analysis is a important way to evaluate
the organizational safety. If the information communication
and power process are not fluent in an organization, we need to
be more careful for the accident. The second implication is that
when we appraise the safety of an organization, we should
combine the information of organizational factors and
organizational processes. Information of organizational factor
will be more helpful if we know its effects on organizational
processes.

Future research

In general, the study is just a valuable trial. Future research
should try to establish the relationship of these constructs at
organizational level. So, we need to collect more data from
different organizations. Then, we may get the conclusion at the
organizational level. Cause there is not an integrated
description system on organizational processes, another future
research is to extend the description system on organizational

processes. We could know further about the organizational
latent failure if we have more abundant description of
organizational processes. We do believe that further study on
this way will bring us a more clear comprehension on the
relationship of organizational factors, organizational processes
and safety.
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