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ABSTRACT

Introduction: The formation and evolution of culture in organizations are related to the learning experiences
of their members over time. In this regard, the present study was conducted to empirically investigate the
correlation relationship between the Learning Organization (LO) and safety culture concepts in Iran’s nuclear
and radiological industries.

Material and Methods: A theoretical model concerning the connections between seven facets of LO and safety
culture was proposed. It was then empirically tested with a structural equation modeling PLS analysis of a survey
data set of 388 observations, collected from the radiation workers of 45 organizations in 4 Iranian industrial
groups i.e. medical radiation, industrial radiography, nuclear installations, and radiological installations. Yang’s
DLOQ questionnaire in 2004 and IAEA’s SCPQ-LH questionnaire in 2017 were used to measure LO and safety
culture, respectively.

Results: According to the findings of this study, being a LO could explain 52% of the variance in safety culture.
Besides, it was observed that the strength of this relationship between four different subpopulations of Iran’s
radiological and nuclear industries due to their different contexts, had significant differences and they vary from
34% for industrial radiography to 65% for nuclear installations.

Conclusion: The existence of LO conditions in the working environment is linked to high safety culture. Thus, the
LO can be joined to the toolbox of consultants, managers, and other organizational developers attempting to
advance the conditions for safety at work.
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1. INTRODUCTION

According to Guldenmund, a well-known
safety culture specialist, in the way that Schein
understands and defines the organizational culture,
there is no need for a specific definition for safety
culture. Schein defines organizational culture as
“A pattern of shared basic assumptions that the
group learned as it solved its problems of external
adaptation and internal integration that has worked
well enough to be considered valid and, therefore,
to be taught to new members as the correct way
to perceive, think and feel in relation to those
problems” .
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On the other hand, specialists consider the
issue of learning in organizations as dynamic,
mutual relationships of learning processes at the
individual, group, and organizational levels. Mike
Pedler defines the learning organization (LO)
as an organization that is easy to learn for all its
members, and that organization is continually and
consciously changing itself and its context.

Given Schein’s definition of organizational
culture (and safety culture as an aspect of it) and the
relevance of this model to the learning experiences
of members of the organization, the direct
correlation relationship between the concepts of
the LO and Safety Culture could be expected. In
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Fig. 1. The research model

Table 1. Sample Demographic data

Dipl d
. Organiz-  Bachelor's and 'P ?ma - .
Industrial group - . higher Male Female Supervisor
ations higher degrees .
diploma
medical
. 16 82 41 79 44 107 16
radiation
I .
ndustrial 12 38 56 91 3 76 18
radiography
Nuclear
. . 7 69 29 92 6 77 21
installations
radiological
. ) 10 39 34 55 18 57 16
installations

this regard, the IAEA-TECDOC-1329, entitled
Safety Culture in Nuclear Installations, introduces
the LO as a significant factor in promoting the
safety culture in organizations.

According to the above, the following hypothesis
has been considered in the statistical population of
radiation workers of Iran’s radiological and nuclear
industries: There is a direct correlation between
the concepts of Learning Organization and Safety
Culture.

2. MATERIAL AND METHODS

Using the multi-stage sampling method (a
complex form of cluster random sampling), first,
radiological and nuclear organizations across the
country according to the current classification in
Iran nuclear regulatory authority (INRA) classified
into four clusters: 1- medical radiation, 2- Industrial
radiography, 3- Nuclear installations, and 4-
radiological installations. Then some centers from
each Industrial group were selected completely
randomly to participate in the statistical sample,
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and in the next step, by attending these centers,
volunteer radiation workers were asked to provide
answers to the research questionnaire.

The demographic information of the sample is
presented in Table 1. The data were collected from
the statistical sample of the research through a
five-point Likert scale questionnaire. Yang’s DLOQ
questionnaire in 2004 with seven dimensions and
21 questions was used for LO measurement. The
DLOQ dimensions are as follows: Continuous
learning, inquiry and dialogue, team learning,
empowerment system, embedded system, system
connection, strategic leadership. Also, 20 questions
were selected from the IAEA questionnaire on
safety culture (IAEA SCPQ-LH, 2017) to evaluate
safety culture in organizations.

Collectively, 405 employees from 45 companies
asynchronously and voluntarily and with the
condition of confidentiality of individual answers,
attended in research. The answers of 17 employees,
due to excessive shortcomings, in order not to
damage the entire research data, were left out at
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Table 2. Testing the research model

Continuous learning

embedded system

empowerment system

inquiry and dialogue

strategic leadership

system connection

team learning

Safety Culture

R? (Learning organization-> safety culture)
Note: Significance < 0.05

0.761 10.03
0.795 16.80
0.795 16.29
0.809 14.66
0.744 13.00
0.765 9.15
0.791 15.59
0.720 13.98
0.518

Table 3. Path coefficient of research model for industrial groups

. L medical industrial nuclear radiological
Path from Learning Organization to . i . X ¥ ¢
radiation radiography installations installations

Continuous learning 0.830
embedded system 0.572
empowerment system 0.770
inquiry and dialogue 0.844
strategic leadership 0.891
system connection 0.754
team learning 0.638
safety culture 0.770
R? (Learning organization-> safety culture) 0.593

Note: Significance < 0.05

various data analysis stages.

The reliability and validity of the translated
questionnaire and the research measurement
model were confirmed by getting the experts’
opinions and testing the composite reliability and
convergent and divergent validities and factor
loadings and AVE. Structural Equation Modeling,
Partial Least Squares method, and SmartPLS 3
software were used to analyze the data and perform
inferential statistical analysis.

3. RESULTS AND DISCUSSION

As Table 2 shows, the path from LO to safety
culture was as hypothesized, and the research model
was able to explain approximately 52 percent of the
variance in safety culture. In addition to testing the
research model, to explore the relationship between
LO and safety culture in more detail, the model was
tested for employees in different industrial clusters
(subpopulations), separately.

As Table 3 displays, the model accounts for
between 34 to 64 percent of the variance of safety
culture in different industry groups and the LO
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0.533 0.853 0.672
0.828 0.928 0.789
0.837 0.904 0.856
0.759 0.885 0.780
0.732 0.649 0.727
0.707 0.886 0.634
0.797 0.877 0.826
0.584 0.805 0.671
0.341 0.648 0.450

is explaining the most considerable amount of
the variance of the safety culture for nuclear
installations. Organizations in this industrial group
are generally large, and their work mostly relates to
complicated hazards. This group is a cluster, which
has been systematically and consciously trying to
promote organizational learning, more than other
industrial clusters in this study.

According to the policy statements of the
companies operating in this cluster, the senior
managers of these organizations are committed
to the promotion and growth of their employees.
Moreover, they are establishing the systems
like Knowledge Management and Integrated
Management, which are closely related to the
LO concept (according to the IAEA-GSR part 2
requirements).

So, as supported in prior resaerch [8], systematic
efforts such as establishing management systems to
promote the concept of learning in organizations
could be considered as an effective factor in
promoting the safety culture of organizations.

The second-largest explained variance is for
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medical radiation and strategic leadership is the
central dimension of the LO concept in this group.
Since physicians as leaders in medical centers
have a lot of power and authority in their work
environment, this finding emphasizes that the issue
of being a LO and its effect on safety culture mostly
depends on the founders and leaders (physicians)
in this cluster. It seems the least correlation between
LO and safety culture is observed in the industrial
radiography organizations. These organizations
are tiny and too many in Iran, and employees’ job
security is low. Moreover, almost all employees
are uneducated, and the salary is low hence the
willingness to learning would be weak, and the
safety culture might depend on other factors in this
group.

In contrast with previous studies, accessing a
suitable statistical population, the research carried
out empirically. It should be noted that the study
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is a cross-sectional type. To investigate the causal
relationships, therefore, a longitudinal study of one
or more organizations is needed.

4. CONCLUSIONS

Ultimately, these findings demonstrate LO as an
innovative organizational practice that promotes
the Safety Culture. In this manner, the research
encourages managers to improve the LO concept in
their organizations not only to advance knowledge
worker’s performance but also to enhance the
safety culture. Besides, the results demonstrate
that the correlation strength between safety culture
and LO could vary in different industrial contexts.
Hence, the paper supports moving safety culture
researches to the next stage where the impact of the
Learning Organization concept could be explored
not as a “one size fits all” phenomenon but also as a
contingent and contextual issue.
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