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ABSTRACT

Introduction: Assessing health, safety, and environment (HSE) performance based on up-to-date analytical models
like resilience engineering, especially in automobile manufacturing companies, affected by the trilogy of HSE factors
and functions, is of crucial importance. Therefore, this study was to review the factors effectively involved in HSE
management performance assessment based on resilience engineering in automobile manufacturing industries.

Material and Methods: To collect and classify the data, many relevant articles and procedures published in
journals or presented at seminars were researched and cited. In this study, reliable online databases, including
Google Scholar, Web of Science, Scopus, and PubMed were searched to meet this purpose. Other databases in
Farsi such as Magiran, CIVILICA, and Scientific Information Database (SID) were also employed. Accordingly, a total
number of 211 articles were extracted and filtered in terms of content and topic by a team of four HSE senior
experts, whereby irrelevant studies were deleted, the full text of each relevant article was more closely considered,
and finally 18 studies were selected and thoroughly examined.

Results: The findings from these 18 articles revealed that the HSE would be influenced in various industries by
factors such as organizational culture, learning and training, political-economic variables, workforce qualifications
and skills, strategic and large-scale programs of organization plus its assets and financial resources. In automobile
manufacturing industries as well, circumstances might emerge because of some extra-organizational threats
and intra-organizational weaknesses, whereby the appearance of deficiencies in various processes and even the
functions of the HSE as a whole would be impaired. Of the many external factors, one could mention economic
sanctions, large-scale socioeconomic problems, and lack of materials and production equipment. The internal
problems would also range from production reduction and cuts in budgets earmarked for different management
departments to a rise in the number of accidents and diseases, soaring medical treatment costs, as well as growing
expectations in employees, which together impact the HSE management performance.

Conclusion: Regarding the studies conducted on various models presented so far in the area of resilience, it was
concluded that the HSE performance of organizations intended to prevent and control risk factors were by no
means distinct from other management factors and strategic decision-making in an organization. Rather, the HSE
indicators could be impacted by many extra- and intra-organizational factors. Based on the models surveyed, it
would be essential to consider the concept of resilience in HSE management. The reason for this is that the idea of
the HSE would appear to be an issue of less virtue and importance in various stages and situations in the lifecycle
of an organization, which is not consistent with the HSE management system and does not keep pace with the
influencing factors.

Keywords: Performance Assessment, Resilience Engineering, Health, Safety, Environment, HSE, Automobile
Manufacturing, Systematic Review

* Corresponding Author Email: hrezaarimandi@gmail.com

Copyright © 2021 The Authors. Published by Tehran University of Medical Sciences.

@ This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license (https://
creativecommons.org/licenses/by-nc/4.0/). Non-commercial uses of the work are permitted, provided the original
work is properly cited.



https://journals.tums.ac.ir/jhsw/article-1-6419-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-03 ]

A. Ahmadvand et al. / A Systematic Review of Factors Affecting HSE Management on Performance

1. INTRODUCTION

The development of modern technologies, while
having fostered individual and social welfare, has
rendered humans to face novel threats to overcome,
which calls for a universal sense of responsibility
coupled with executing some health, safety, and
environment (HSE) programs in order to protect
and save human lives, the environment, and national
capitals. Over recent years, these developments
along with technological complexities have further
led to relatively tragic accidents, with human
errors being cited as the primary cause of most
disastrous events. Nevertheless, existing studies
emphasize organizational factors as another
cause of unfavorable incidents, particularly in
complicated situations known as socio-technical
systems. The term “resilience” denotes flexibility
by the dictionary definition. In other words, it
is referred to as the innate ability of a system to
regulate itself prior to, during, and after a change
pops up in it and determine what functions are
required to be performed in both predictable and
unpredictable conditions. New concepts such
as “resilience engineering” based on the views
of Hollnagel et al. have also resulted in novel
approaches to systems as being dynamic with
more stress on preventive actions, unlike the
Newtonian-Cartesian approaches wherein systems
are deemed static. From the modern perspectives,
as mentioned above, systems are seen as lively and
dynamic wherein preventive actions have gained
greater importance. Also included in the studies of
resilience was that by Dinh et al., investigating the
factors affecting resilience process.

2. MATERIALS AND METHODS

Articles published in journals and presented at
seminars were searched and consulted for data
collection and classification. In order to access the
studies mainly concerned with HSE performance
assessment based on resilience engineering and
other relevant models, online databases as well as
library resources were searched. Reliable websites
including Google Scholar, Web of Sciences, Scopus,
and PubMed were accordingly explored in this
study with the keywords of “HSE resilience, HSE
performance assessment, HSE assessment factors,
automobile manufacturing company HSE” for
finding abstracts.

Accordingly, the databases in Farsi such as Magiran,
CIVILICA, and Scientific Information Database
(SID) were also searched using the Persian
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equivalents of the same keywords. In total, 211
articles were extracted, of which 95 cases were in
Farsi and 116 studies were in English. After being
filtered by a team of four HSE senior experts in terms
of topic and content, 117 articles were rejected as
irrelevant ones, while 40 cases were found relevant
enough, to be evaluated in detail. Then, 22 articles
were deleted due to their irrelevance to the issues
of resilience and HSE. At the end of this procedure,
18 articles were selected (one in Farsi and 17 in
English) and fully reviewed. It should be noted that
the articles had been produced over a period of 15
years (2005-2020).

3. RESULTS

The study results indicated that HSE management
performance in various organizations might have
been affected by numerous factors, of which the
most significant ones were organizational culture,
learning and training, political-economic variables,
workforce qualifications and skills, strategic and
large-scale plans, and assets and financial resources
of organization. Among all industries, automobile
manufacturing industry was of paramount
importance owing to its extensive domain and the
role of HSE management in its development and
sustainability. In this industry, external threats
against the organization, together with its internal
weaknesses, could bring about conditions creating
problems in different processes and shaping the
entire HSE performance. The impact of unfavorable
conditions on automobile manufacturing industry
employees might also lead to an increase in
workplace accidents, staff dissatisfaction, rising job-
related diseases, damage to the environment, etc.
Among the extra-organizational factors affecting
HSE management, one might mention economic
sanctions, large-scale socioeconomic problems, as
well as lack or scarcity of car parts and production
equipment. As for internal factors affecting HSE
management performance, one may cite a drop in
production, a cut in budgets allocated to different
management departments, an increase in accidents
and diseases, a rise in medical and treatment costs,
staff expectations, and so on.

4. DISCUSSION

Incorporating resilience in monitoring and
preventive management in the production of
pharmaceutical and radiological materials, Grecco
et al. had only introduced some assessment
measures and components but not a method for
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a quantitative assessment framework. In contrast,
Francis and Bekera had presented a qualitative
model based on four variables of adaptive capacity,
absorption capacity, capacity for recovery, and time
required for recovery. This recommended model
was, however, unable to measure the resilience of
a system in its entirety and had merely quantified
resilience in critical conditions. Other studies had
further attempted to quantify and compare levels
of resilience in different industries, but still had
not reached clear-cut definitions. On the other
hand, surveys conducted by Woods had focused on
issues like reaction to trauma, pressure resistance,
resilience against vulnerability, and network
architecture, all enhancing adaptive capacity in
the face of unpredicted situations and events. For
the other aforementioned issues, one could see
resilience engineering as a new horizon in the
field of HSE where greater and more effective steps
could be taken to promote HSE systems.

5. CONCLUSION

The main purpose of this study was to reflect on
the factors and components shaping resilience in
HSE management systems within organizations
and the way organizational HSE performance was
being overshadowed by advances in technologies,
a rising rate of workplace hazards, as well as intra-
and extra-organizational factors. It follows then
that the subject of resilience calls for more attention
in HSE management performance assessment in
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particular. A review of relevant articles revealed the
fact that they had mainly reflected on the balancing
role of resilience in connection with strategic agility
of companies, its impact on risk-taking ability
of employees, academic interest in the concept
of resilience and factors affecting it, and effect of
consciousness and participation in an organization
in handling resilience issues.

As to the role of strategic agility of an organization,
it has been proved that, it is possible to continue
to survive against adverse circumstances followed
by achieving better performance based on the use
of better procedures, resources, capabilities, and
qualifications by means of resilience engineering.
Using questionnaires was also the principal method
of data collection in this study. As concluded,
strategic perceptions, capabilities, and activities
were among determinants molding resilience in
organizations.

Aswell,leadership andresiliencehad beenintroduced
as tools for the promotion of organizational stability
against threats and challenges whereby a resilient
organization can recover from losses and damage,
and attain a better status. Besides, designing,
diagnosis potentials, reaction plans for emergencies,
human factors, and safety management have all
been recognized as contributing to the process of
resilience. In this sense, the analysis of some factors
indicative of trends can lead to developing preventive
plans and actions to deal with unfavorable conditions
in the future.
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