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Abstract
Background and aims: Health, safety, and enviroment (HSE) management Keywords
systems in organizations are vital factors for protecting employees, the Performance evaluation
environment, and preventing accidents. While the implementation of a HSE
successful HSE system is crucial, there is no guarantee of its performance
quality. Therefore, there is a need for a comprehensive performance evaluation Balanced Scorecard (BSC)
system for the continuous improvement of HSE. This study aims to examine SWOT.

the performance of the HSE management system using the Balanced Scorecard
(BSC) and its impact on system improvement.

Methods: This is a descriptive-analytical study conducted through a survey
method. Initially, theoretical studies were conducted, and then the Balanced
Scorecard (BSC) model was implemented in the HSE system. Following
that, a conceptual model was designed to assess the performance of the HSE
management system using a Balanced Scorecard, and finally, the performance
of the HSE management system was examined.

Results: The results show that in the evaluation of external factors, the threat
score (386) was higher than the opportunity score (195), and in the evaluation
of internal factors, the strength score (376) exceeded the weakness score (182). Accepted : 2024/01/15
Therefore, the study area is in a favorable position as it possesses excellent

strengths in the face of internal weaknesses and can respond to external

threats by leveraging opportunities. The Balanced Scorecard results indicated

that the HSE management system has the highest importance in financial

and customer perspectives, while exhibiting weaker performance in internal

process perspectives compared to other strategic perspectives.
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Conclusion: The results show that implementing the BSC can lead to the
improvement of the performance of the HSE management system.
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EXTENDED ABSTRACT

INTRODUCTION

The Safety, Health, and Environment (HSE)
management system is a systematic and organized
system with specific planning that is established
and reviewed by preparing guidelines, executive
methods, standards, and current regulations and
is modified at different times. In today’s world, it
is necessary to improve the level of productivity for
the possibility of presence and continuation in global
markets. In this regard, a safe working environment
is considered one of the most important components
to achieve continuous improvement of productivity.
One of the most important things that encourage
companies to establish and improve safety, health, and
enviroment systems is the basic expectations from
the organizations stakeholders in the fields of safety,
health, and especially the environment. Currently,
in addition to the legal issues that companies are
required to comply with, many companies have
gone beyond the standards stated in the laws to be
considered a leading company in society; In addition
to this, the reduction of environmental risks and the
improvement of the health and safety of employees
have improved productivity, and companies that have
a significant reputation can strengthen their reputation
with customers, investors, and stakeholders who
are sensitive to social issue. HSE-MS performance
evaluation is considered an effective way to eliminate
outdated measures and help managers to adopt
appropriate corrective actions.

In the early 1980s, researchers and management
experts stated that the traditional performance
evaluation methods are losing their effectiveness.
Among the weaknesses of traditional methods, we can
point out the lack of connection between evaluating
the organization’s performance and the organization’s
strategic performance, or not considering the effect
of technological changes on the organization’s
performance. Due to these issues and the increase in
competition at the global level, the increasing need
for new performance control and evaluation tools
was felt. A balanced scorecard was a response to this
need, which was developed to improve planning and
performance control in organizations by senior and
middle managers.

In this regard, Azimi et al. conducted a study in
2017 on the effect of using the balanced scorecard
model on the performance of the safety, health,
and environment management system. The result
shows that after the implementation of the BSC, the
HSE management system performance among 67
indicators has progressed in 43 indicators (2.64%), and
most of the progress was related to internal processes
and customer factors. In the growth and learning
factors, there is a weaker performance than other
factors, so the organization should pay more attention
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to providing a platform for growth and learning in the
field of HSE.

The use of a scorecard can provide organizations
with a suitable framework for evaluating
organizational sustainability as a tool that transforms
strategic concepts into operational concepts and pays
attention to the tangible and intangible assets of the
organization. SWOT analysis is a common tool for
strategic planning and is also a form of brainstorming.
According to this method, it is possible to identify the
weaknesses and strengths as well as the opportunities
and threats of the organization. Considering the
importance of health, safety, and enviroment
management in providing human health, this study
aims to evaluate the HSE performance of Tehran
Municipality (Region 4, District 22 of Tehran) with
the balanced scorecard model and SWOT method

METHODOLOGY

Initially, two types of data collection tools, i.e.,
interviews and questionnaires, have been used in this
research. The purpose of conducting the interview
and completing the first questionnaire, also known as
the “expert questionnaire”, is to check the first research
hypothesis. However, the second questionnaire,
known as “BSC”, has been used to examine four other
research hypotheses. The framework of this study is
as follows:

Firstly, a special questionnaire is designed for
HSE experts. This questionnaire includes questions
related to strengths and weaknesses, threats, and
opportunities related to HSE laws. The expert
questionnaire used in this article is implemented
through the Delphi technique. The questionnaire is
distributed among 30 experts in the field, including
HSE professors and experts. In three rounds of the
Delphi process, experts provide their opinions on the
indicators mentioned in the questionnaire regarding
strengths, weaknesses, threats, and opportunities
in enforcing HSE laws. In this study, the Balanced
Scorecard (BSC) assessment questionnaire is used to
evaluate the organization’s performance in the HSE
domain. The target population consists of various
stakeholders, including employees of the Municipality,
consultants, and experts from a consulting company,
as well as employees and contractors associated with
the organization.

After collecting the answers from the experts
and BSC questionnaires, the data are analyzed. The
evaluation result of the indicators for each dimension
is analyzed in terms of strengths, weaknesses, threats,
and opportunities against HSE laws. To estimate and
evaluate the amount of performance in the desired
fields, suitable indicators are determined based on
the combination of indicators and sub-indices used to
evaluate the performance of the studied organization.
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The final model is designed based on the Balanced
Scorecard (BSC) and considering the goals and
indicators determined in the previous step. This model
includes indicators related to customers, finances,
internal processes, and growth and learning, which
shows a comprehensive map of the organization’s
performance in the field of HSE.

With the design of the final model, the research
model is positioned as the executive framework of
the upcoming study. This model includes the goals of
the organization in the field of HSE, indicators, and
performance evaluation methods. By implementing
the research model, the performance of the
organization’s HSE management system is evaluated
based on the determined indicators and goals

RESULTS
Analysis of the Experts’ Questionnaire Data

To summarize and describe the panel members’
opinions and determine the central parameters and
data centers, the descriptive statistics method is used
for data analysis. To participate in the panel, experts
must have four characteristics: 1) sufficient expertise
and knowledge in the subject under investigation, 2)
the ability and desire to participate, 3) enough time
to participate in the Delphi panel, and 4) effective
communication skills. Also, SPSS software was used
for data analysis, and Friedman’s test was performed
to rank the answers to the questions.

Analysis of the BSC questionnaire data

Descriptive and inferential statistical techniques
have been used to analyze the data from the BSC
questionnaire. Also, the data were analyzed using
SPSS22 software. In all the studied criteria, the
Kolmogorov-Smirnov test statistic is more than 0.05,
so all the research variables have a normal distribution.
To determine the validity of the experts” questionnaire
and the BSC, both qualitative and quantitative
methods were used in this research. The answers were
calculated based on the CVR formula with a value of
0.8, which is greater than the number in the Laushe
table (0.62), so it shows that the presence of relevant
items in the BSC questionnaire with an acceptable
level of statistical significance (p<0.05) is necessary
and important in this tool.

To determine the indicators, three Delphi
rounds were conducted. The third and final round
questionnaire includes four main dimensions, which
are: 1- Strength variable (12 indicators) 2- Weaknesses
variable (20 indicators) 3- Opportunities variable
(18 indicators) 4- Threats variable (8 indicators).
In general, the questionnaire contains 58 items or
indicators, of which 32 indicators are related to the
variable of internal factors and 26 indicators are related
to the variable of external factors. Questionnaires were
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sent to 30 participants in the second round of Delphi
and a total of 30 questionnaires were collected.

Calculation of scores for the four factors of the SWOT
analysis

In the third stage, after confirming the indicators,
a working group was formed, which includes two
general managers of the studied departments. The
task of this working group is to determine a coefficient
between 1 and 5 for weighting the questions of the
questionnaire according to the average results obtained
for each of the questions. Based on the calculation of
the importance coefficient of internal and external
factors in enforcing HSE laws and reducing non-
compliance in the examined area, the total scores of
the four mentioned factors were calculated separately.
The results indicate that in the evaluation of external
factors, the score of threats (386) is higher than the
score of opportunities (195), and in the evaluation of
internal factors, the score of strengths (376) is higher
than the score of weaknesses (182).

These results show that threats have a greater
impact than opportunities in assessing external factors,
and in evaluating internal factors, strengths outweigh
weaknesses. Considering these results, it is desirable in
strategy formulation to simultaneously utilize internal
strengths and increase opportunities while enforcing
HSE laws and reducing non-compliance. Furthermore,
if possible, strategies should be developed to mitigate
the negative effects of threats by implementing HSE
laws and reducing non-compliance.

After conducting three rounds of Delphi with
expert questionnaires, the analysis of the results from
the third Delphi round shows the following overall
findings: In the dimension of strengths, the average
score for the comprehensive support indicator of the
organization’s top management for implementing
HSE laws and regulations is 4.23. In the dimension
of weaknesses, the average score for the delay in the
financial settlement between the organization and the
contracting company after implementing HSE laws is
4.33. In the dimension of opportunities, the average
score for the readiness and willingness of the private
sector to collaborate with the organization in the
area of reducing violations (green space development
and waste management) is 4.30. In the dimension of
threats, there is a limitation because the contracting
companies are less compliant with some of the
organization’s HSE laws, with an average score of 3.90
for this indicator.

To determine the values of responses in the
Balanced Scorecard (BSC) method based on
indicators, the number of responses to each question
was determined, and the average was calculated for
each specific indicator. According to calculations, the
financial indicator (with an average of 2.88) ranks
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first, followed by the customer (2.72) in second place,
growth and learning (2.70) in third place, and internal
processes (2.69) in fourth place.

DISCUSSION & CONCLUSION

Considering the causal relationship among the four
dimensions of balanced scorecard evaluation, it can
be expected that by improving financial and customer
indicators, the future dimensions of growth, learning,
and internal processes, which are the effect variables,
will also improve. The dark aspect in this regard lies in
the area of internal processes, where the organization
has not effectively acted upon achieving these goals
after implementing the BSC model. Therefore, the
organization should focus on internal processes in the
HSE field and plan for their improvement.

According to all the mentioned cases, it can be said
that the HSE management system in Region 4 of Tehran
Municipality has been able to improve its performance
by implementing the balanced scorecard. The results
of Barjesteh Nejad’s research in 2022 of the Mashhad
Train Operating Company also show the existence of
a significant relationship between the use of balanced
evaluation and performance improvement.

Evaluating different aspects of an organization
using a comprehensive system can indeed be a
guarantee for its growth and success. In the field of
HSE evaluation as well, it is important not to rely
solely on performance indicators or metrics that

provide results. Instead, the actions that lead to these
results should also be assessed. A comprehensive
evaluation system establishes a logical relationship
between causal factors and outcomes. By utilizing
such a system, not only do evaluations become more
logical, but strategies also come under control.

The Balanced Scorecard considers the internal
and external conditions of an organization or
entity and evaluates its performance from various
aspects based on the organization’s resources and
reasonable expectations that need to be formulated.
It guides the organization’s direction of movement
by its overall strategy. It also defines for the entire
personnel the impact of their daily performance
on achieving the organization’s goals and mission,
and clearly and transparently expresses the
organization’s expectations of them. Moreover, it
can be utilized for secondary purposes as well. For
example, the obtained results can assist managers
in implementing a fair performance evaluation
system for employees. Furthermore, the use of the
Balanced Scorecard in this study, which includes key
performance indicators, enables a comprehensive
evaluation of the HSE management system’s
performance. However, an important point to note
here, as emphasized by Kaplan and Norton, is that
this method is merely a framework and should be
tailored based on the specific characteristics of an
industry or company.
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