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Abstract

Background and aims: Performance assessment in any management is a key step in
continuous improvement. While occupational safety and health management have been
in place for several years, the question of how to control and evaluate the performance
of this system still remains. Safety management needs to focus on predictive indicators
rather than on retrospective indicators which focused on failure. The Safety Scorecard
tool is designed to facilitate decision support and has the ability to integrate performance
metrics with advanced metrics. The gas industry is considered a critical industry from
the HSE perspective due to the quality and quantity of materials used and having three
characteristics of high complexity, low flexibility and high vulnerability.

Methods: Following interviews with 6 experts from the provinces of Tehran and also 4
HSE physicians who all had master degree and at least 20 years of experience in their field
of work and HSE, general criteria and indicators affecting occupational health safety In
Tehran Gas Supply Company, obtaining and using a questionnaire in comparison with
a couple, the prioritization index was done based on the ANP model and using the
opinions of experts. Because the AHP method does not deal with the dependence and
relationship between internal criteria and levels. It only levels and weights the criteria
with a hierarchical structure from top to bottom. In this study, to address this need,
the ANP model was used which measures the complex internal relationships between
criteria and their impact on the final goal. Then, by designing and completing the safety
score card in the sample units, the performance of occupational safety and health in
Tehran Gas Supply Company was assessed. The model presented in this research was
implemented in Tehran Province Gas Department in 7 regions, which were finally
compared with each other.

Results: Among the 8 performance indicators approved by experts, the occupational
hazards analysis report index with a weight of 0.229 was in the first priority and the incident
analysis index with a weight of 0.049 was in the eighth priority. Therefore, there is a need
to create a strong mechanism for recording, analyzing and learning about all accidents
and quasi-accidents. By designing the safety score card method, 7 units of the company
were compared in terms of safety and occupational health performance during December
2017-2019. In the first year, case study 6 with a score of 5.6 had a more appropriate
situation and case study 3 with a score of 0.048 Performance was more challenging and in
the second year, case study 1 with a score of 4.08 had a more appropriate situation and case
study 2 with a score of 6.66 had a more challenging situation. Therefore, the existence of
continuous HSE monitoring system is very necessary in the regions and the performance
of the regions has improved a lot after the presence of HSE observers.

Conclusion: Finally, a model of safety scorecard that integrates management indicators
at different levels of an OHS management system, along with the implementation
method of scoring safety cards, was proposed for Tehran Gas Supply Company. The
model presented in this study includes action and response indicators, has the ability to
monitor the performance of occupational safety and health management. This model
helps managers and health and safety experts in industries and organizations to evaluate
the effectiveness of this system.
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EXTENDED ABSTRACT

INTRODUCTION

Having a healthy, safe and risk-free life
has been the dream and goal of all human
beings throughout history, and in modern
management, the most important axis of
sustainable development is human resources
(1,2). Performance indicators measured at the
organizational or intra-organizational level can
be used as a basis for comparison with other
units or organizations (6). There are two main
types of safety indicators that safety management
needs to focus on predictive indicators that
are predictive, active and preventive in nature
(Lagging indicator), rather than focusing on
retrospective indicators of past consequences
that focus on failure (Leading indicator) (12).
The Safety Scorecard tool is designed to facilitate
decision support and has the ability to integrate
performance metrics with advanced metrics
(7). In Iran, due to the high potential of oil and
gas production, this industry is recognized
as the first industry in the country and seeks
to pay attention to safety and health issues of
employees in this industry because in addition to
technical assessments and inspections can look
in the future, guarantee the correct operation
with the least consequences and financial
and human losses (21). Mansouri and Azimi
Hosseini in 1394 have quantitatively evaluated
gas companies in terms of the performance of
the HSE management system and their ranking

using a multi-criteria decision-making method,
thus highlighting the strengths and weaknesses
of each, the necessary motivation to compete and
to further improve their HSE management level
(18). In their 2011 study, Juglaret et al. concluded
that traditional OHS metrics, although necessary
to validate an OHS long-term strategy and
to promote organizational learning, were not
sufficient to meet an active or preventive safety
management system (7). The purpose of this
study is to determine the most important criteria
for assessing the performance of the OHS system
and determining the performance score of
different units of natural gas supply in Tehran
province using the Scorecard model. Finally,
in order to continually improve the health and
occupational health system in natural gas supply,
using experts’ opinion, we provide an assessment
model of occupational health and job health,
which is one of the important requirements of this
organization in the control system performance
control category of OHS system performance
control, is presented.

METHODOLOGY

This research is a descriptive model solution
that the steps are shown in Figure 1:

As shown in Figure 1, in this study using
library and field studies, general criteria and
indicators affecting occupational safety and
health in Tehran Gas Company were extracted

Review of research records and literature using library studies and reputable domestic
and foreign sites

Development of effective indicators in the field of occupational safety and health in gas
supply of Tehran province with the opinion of experts

Questionnaire for paired comparisons and distribution and complete by gas supply
experts in Tehran province

Definition of final indicators according to model Safety scored card

Weighing the indicators using ANP method and Super Decision software

Presenting a conceptual model of research

Case study

Figure 1. Research steps
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Table 1. OHS performance indicators in the gas industry according to the Safety scored card model (7,11,13,17,18)

Number Indicator description
1 Job Hazard Analysis Activity to identify occupational hazards and risks by reviewing and studying
the process steps
2 Behavior Observation System This evaluation, emphasizes the safety and health behaviors of employees
Number of recordable injuries (including fatalities + time-wasting or disabling
3 Total Recordable Injury Rate cases + medical treatment + cases of limiting the working day or assigning a
lighter job) multiplied by one million divided by the total working hours
Percentage of occupational safety and health Percentage of progress of opetl‘atic.)nal- and executive programs of occupatif)nal
4 . safety and health of the organization in the form of Gantt chart by recording the
programs implemented . .
date of performance, responsible for performance and responsible for follow-up
5 Number of safety and health tours Number of occupational safety and health sessions held to update staff
implemented information about OHS on a daily basis by the managers of each unit
6 Number of working days since last injury Number of accident-free working days
L Per capita training per month on occupational safety and health in accordance
Percentage of personnel trained in safety and . . K .
7 health with the legal requirements of the National Iranian Gas Company and the
eal
Ministry of Labor
X . L . Registration, analysis, lessons, communicating and informing all events and
8 Incident and event investigation analysis
events per month
Table 2. Prioritization of indicators according to the criteria using ANP method
Lo The normalized total weight Normalized weight L
Performance assessment indicators . Priority
of the index percentage
JHA 0.229949734 22.99 1
BOS 0.162608647 16.26 2
TRIR 0.160684963 16.07 3
Percentage of occupational safety and health programs
. 0.120514931 12.05 4
implemented
Number of safety and health tours implemented 0.109465104 10.95 5
Number of working days since last injury 0.095716804 9.57 6
Percentage of personnel trained in safety and health 0.071170524 7.12 7
Incident and event investigation analysis 0.049889686 4.99 8
Total 1 100

and followed by subsequent interviews with 6
experts from Tehran gas supply and also 4 HSE
specialists who all had a master’s degree and at
least 20 years of work experience in their field
and HSE, the indicators and criteria are adjusted
according to the purpose. Then using a paired
comparison questionnaire, the prioritization
of indicators is based on multi criteria decision
making model and Super Decision software
will be carried out using experts and experts’
opinions. Then, by designing and completing
the safety score card in the sample units, the
performance of occupational safety and health
in the gas supply of Tehran province will be
measured. Finally, a model of safety scorecard
that integrates management indicators at different
levels of an OHS management system, along with
the implementation method of scoring on the
safety card, is proposed for gas supply in Tehran
province. The model presented in this study was
implemented in the Tehran Gas Department in 7
regions, which were finally compared with each

y

other. The indicators are shown in Tablel.

Safety scorecard is rated from 0 to 10 for each
indicator. In the present study, the safety score
card model for 4 units was first examined. The
standard deviation for the results of these 4 units
was equal to 6.3; Therefore, 7 units were examined
as a sample during December 2017-2019, and the
results of each unit for one year were recorded
and analyzed in a safety scorecard. By including
the weight of each indicator from Analytical
Network Process (ANP, the final score of the
indicators was calculated using Formula 1 and
the occupational safety and health performance
in the study area was determined.

Broa :(VVI XP1)+(VVZ><P2)+(I/V3><P3)+...+(WNXPN) 1

P, .. : Unit safety and health performance
index per month
W, : The amount of weight obtained by each

indicator from the ANP method
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Table 3. Ranking of gas supply areas of Tehran province in proportion to their average in the first and second year

first year second year
Case Study Average Rank Average Rank
6 5.61 1 6.85 6
1 5.60 2 8.43 1
2 4.99 3 6.66 7
7 4.77 4 7.57 3
5 4.66 5 7.11 4
4 434 6 7.92 2
3 4.08 7 6.93 5

P, : The amount of points earned by each
indicator on the safety scorecard

RESULT

The result of prioritization of indicators was
showed in Table 2. According to Table 2, the
JHA index has the highest priority among other
indicators.

The results of the evaluation of different areas
of gas supply in Tehran province are shown in
Table 3.

CONCLUSIONS

Regarding the ranking of indicators in Tehran
province gas using ANP method, we came to the
conclusion that JHA report has the first priority
in this organization. But analyzing incident
research is the last priority. This indicates that,
firstly, incidents or events are not reported and
are not recorded and the reason is the lack of job
security and fear of paying damages caused by
accidents and events. Secondly, even if they are
registered, they will not be carefully examined,
analyzed and studied. Therefore, it is better for
the organization to invest more in this index.
Regarding the performance score of different
units of Tehran Gas Supply Company using
Safety Scorecard model, in the first year, case
study 6 with a score of 5.6, had a more appropriate
situationand case study 3 withascore of4.08 had a
more challenging performance. The main reason
for this is the establishment of a centralized HSE

unit under the HSE supervision of Headquarters
in case study 6, while HSE observers have been
deployed in other areas since the second half
of 2018. In the second year, case study 1 with a
score of 8.43 had a more appropriate situation
and case study 2 with a score of 6.66 had a more
challenging situation. In this year, comparison
and ranking of occupational safety and health
performance of regions have been done by
the presence and activity of these observers.
Based on the results obtained from comparing
the units in terms of occupational safety and
health performance and their ranking, we
came to the conclusion that the existence of a
continuous HSE monitoring system in the units
is very necessary. In this study, ANP method
and safety scorecard have been used to evaluate
occupational safety and health performance and
the relationship between indicators has been
examined using the opinion of experts. To reduce
the impact of expert judgments, it is suggested to
determine the relationship between indicators
used DEMATEL methods. Furthermore, in this
research, many of the evaluated criteria have the
uncertainty, so it is suggested that in the future
research and in a fuzzy or gray environment, it is
better to eliminate the uncertainty.
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