[ Downloaded from journals.tums.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.2251807.1402.13.2.6.5 ]

JHSW

OPEN ACCESS

Journal of Health and Safety at Work 2023; 13(2): 289-308
TUMS

ORIGINAL RESEARCH PAPER

Determination of Key Safety Performance Indicators Using Delphi
Method: A Case Study on Electricity Distribution Company in Alborz
Province

Younes Mehrifar’, Majid Abasi?>, Kazem Samimi*, Saber Moradi Hanifi*, Mostafa Pouyakian **

1Department of Occupational Health and Safety Engineering, Student Research Committee, School of Public
Health and Safety, Shahid Beheshti University of Medical Sciences, Tehran, Iran

2 Work Health and Environment Office of Alborz Electricity Distribution Company, Alborz, Iran

3 Department of Occupational Health and Safety Engineering, School of Health, Iran University of Medical
Sciences, Tehran, Iran

“Department of Occupational Health and Safety Engineering, School of Public Health and Safety, Shahid
Beheshti University of Medical Sciences, Tehran, Iran

Received: 2022-06-27 Accepted: 2023-04-09

ABSTRACT

Introduction: Many general indicators have been proposed to assess an organization’s safety performance.
However, due to their holistic nature, these indicators may not always reflect safety-specific aspects of an
organization’s performance. In other words, the nature of an organization’s activities necessitates the
use of specific criteria to better reflect safety performance. This study aimed to identify and measure
key safety performance indicators using the Delphi method in Alborz Province Electric Power Distribution
Company.

Material and Methods: This descriptive, survey-based study utilized the Delphi method to collect the
opinions of 11 safety experts in the electric power distribution industry. Opinions were gathered in
four phases, and key indicators were determined in the last phase of the study. These indicators were
subsequently used to evaluate the safety performance of Alborz Electric Power Distribution Company for
three months.

Results: This study identified and documented 34 safety activities. The expert group proposed 20
indicators in the first phase of the Delphi method. In the second and third phases, four and one indicators
were eliminated, respectively, because they did not receive the required score. The content validity ratio
(CVR) and content validity index (CVI) were calculated for the remaining 15 indices in the fourth phase.
The results revealed that the mean quarterly performance scores of Alborz Province electric power
distribution districts and departments in 2016, including Nazarabad, Savojbolagh, Mehrshahr, Fardis,
West, East, Taleghan, and Eshtehard, were 78.9, 54.7, 78.8, 75.9, 75.7, 80.8, 61, and 83.5 out of 100
points, respectively.

Conclusion: The Delphi method is useful for identifying key safety performance indicators. The indicators
discovered using this technique are active indicators (pre-accident) that are crucial in determining Alborz
Electric Power Distribution Company’s safety performance. These indicators are suggested for use in
evaluating the safety performance of other electric power distribution companies.
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1. INTRODUCTION

Every organization needs Key Performance
Indicators (KPIs) to accurately measure its
activities. These indicators allow for information
collection and determining the best way to
achieve the organization’s specific goals. KPIs are
typically divided into two types: retrospective and
prospective. Retrospective indicators (leading)
are input-oriented and are also known as active
indicators. Retrospective indicators (lagging) are
output-oriented and called reactive indicators.
Retrospective indicators measure adverse outcomes
such as accidents, injuries, deaths, the release of
chemicals, failure of parts, lack of equipment, and
the like in the organization. On the other hand,
prospective indicators measure the quality of
preventive activities to prevent adverse outcomes.
Therefore, these indicators are designed to evaluate
the organization’s performance in preventing
accidents and occupational diseases.

Electric ~power distribution companies
constitute one of the crucial and accident-prone
divisions of the power industry, responsible for
distributing and monitoring the safe electricity use
by millions of urban and industrial consumers.
Measuring organizational performance,
particularly safety, in such systems may take work.
Therefore, identifying the most valuable safety
performance-related measures in Iranian power
distribution companies as safety KPIs necessitates a
thorough investigation. This study aimed to identify
and evaluate safety KPIs for Alborz Electric Power
Distribution Company using the Delphi method.»

2. MATERIAL AND METHODS

The present study utilized the Delphi method
to identify safety KPIs for Alborz Electric Power
Distribution Company. In this regard, information
about safety activities was extracted by analyzing

the company’s safety processes, and accurate
categorization was applied to the activities. The
purpose of the study was discussed with a group of
experts (11 electrical industry safety experts).

The specified activities were transferred into
an unstructured questionnaire to determine the
corresponding indicators. The questionnaire was
provided to the expert group members to translate
the safety activities listed in the questionnaire into
safety KPIs following their opinions.

Following the entry of the experts’ perspectives
and the deletion and addition of necessary items in
the questionnaire, the previous step was reiterated.
Accordingly, the list of remaining items, rankings,
minority opinions, and agreed-upon items were
distributed among the experts. Experts were also
asked to determine the weight of each obtained
indicator at this stage (Fig 1). The mean weight
assigned to the indicators was considered the
final weight of each indicator. The safety score of
each indicator was calculated by multiplying the
indicator’s score by the indicator’s weight. The
scores for three consecutive months of May, June,
and July in districts serviced by Alborz Electric
Power Distribution Company (eight districts) were
then computed using the set indicators”

3. RESULTS AND DISCUSSION

After studying and reviewing the safety activities
of Alborz Electric Power Distribution Company, 34
functional safety activities were extracted. Fifteen
indicators were ultimately determined based on
the consensus of the expert group. Moreover,
the formula for calculating each indicator was
determined (Table 1). After determining the
CVI and CVR of each indicator (Table 2), the
weight of the indicators was obtained based on
the expert groups opinions (Table 3). Regarding
each indicator’s weight and value, the scores of the
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Comparison ~ reflection
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Feedback

Re-assessment
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Fig. 1: Steps of the Delphi technique in the present study
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Table 1: Safety key indicators extracted in this study

No. Extracted indexes Description
1 Safety meeting/Safety training Safety-related training and meetings for operational personnel
2 Meeting of the safety committee Meeting of technical protection and work health committee
Impl tation of thy Is of th
3 mplementation o . € app rox‘/a sotthe Monthly safety committee approvals related to safety decisions and plans
safety committee meeting
) L Monthly Encouragement/Punishment By the executive method and the
4 Encouraging and punishing safety L
process of safety and crisis management
Safety visit: loitation, devel t, and
5 afety visits (exploita .1on CVEOPMENS AT viisits related to operational safety and construction at least twice a month
construction teams)
6 Safety visits (Customer service and teams) Visits related to the safety of subscribers once a month
7 Safety visits to office buildings Monthly Visits related to the safety of office buildings covered by the area
Visiti ional vehicles (li
8 isiting op eratl:rr;erlle\;;t icles (lfts and Monthly Visits associated with the safety of cranes and lifts used
. Visiting operational vehicles (except for lifts Monthly Visits associated with other vehicles' safety other than cranes
and cranes) and lifts
10 Visiting p a.ssenger cars (ﬁx,ed cars at the Monthly Visits associated with fixed vehicle safety
disposal of the region)
Visiting the electrical network and faciliti
11 SEhs .e crectiical NEWOTE anc factiifies Monthly Visits Related to the Safety of Electricity Equipment Area
(to discover the source of danger)
12 Eliminate the identified risk centers Monthly v15{ts related to th? safe'ty of the hazard center o
The door of the post is left open, an invasion of privacy, and Falling light
P tion of th to th t of
13 e O, . € answer 1o e‘repor © Developing a report of safety visits in the area
safety visits sent to the region
ilation of f f ksheet of regional
14 Scoring the performance of contractors Compilation of the safety per: ormance score works eet of regional
contracting companies
15 Registration and reporting of near miss It should be reported if there are two near misses a month.
Table 2: The score of CVI, CVR, and the weight of safety KPIs
Weight | CVR  CVI | Index
12 0.82 091 ax
54 0.64 097 a
53 0.64 091 a3
7.5 0.64 094 a
9.8 0.64 0.85 as
8 0.64 091 a6
3.7 0.82 094 a7
8.2 0.82 ' 0.97 as
6.7 0.82 = 0.82 a9
3.6 0.82 | 0.88 aio
7.8 0.82 = 0.94 an
8.7 0.64 097 an
3.8 0.82  0.85 a3
52 0.64 @ 0.85 au
4.3 0.82 = 0.88 ais
100 - - Total
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eight regions of Alborz Electric Power Distribution
Company were determined.

Past studies reveal this vital principle:
formulating and developing safety performance
evaluation indicators is one of the critical issues
in safety societies. The identification and selection
of 15 safety KPIs from among the 34 indicators by
the panel of experts showed that by focusing on the
more important indicators, the organization and
its safety activities can be monitored with less time
and cost. This information can be used to make
decisions about future actions.

4. CONCLUSIONS

Identifying and producing key and active
indicators (before the accident) to evaluate safety
performance in the power generation industry
was one of this study’s strengths. However,
some methodological limitations associated
with the nature of the Delphi method made its
implementation challenging. For example, during

Journal of Health and Safety at Work 2023; 13(2): 289-308

the implementation of the Delphi method, the
group of experts must maintain their interaction
levels and cooperation to answer the questionnaire
rounds at an appropriate level. The present study
considered extracting safetyindicators, determining
the key indicators of health and environmental
performance, and providing a more comprehensive
set of health indicators that can be considered in
future studies. It is proposed to consider research
on diverse safety aspects in electricity distribution
companies and identify the role of new indicators in
safety performance in future studies. Furthermore,
in order to determine the effectiveness of the safety
performance evaluation, the points obtained in
a certain period can be compared with the safety
goals and the incidence and severity of accidents.
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