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Abstract

This study was conducted to develop systematic evaluation indicators for safety and health management
in port facilities. The research methodology was based on the P-D-C-A (Plan, Do, Check, Act) cycle
framework, applying a modified Delphi technique through two rounds with an expert panel. To verify the
validity of the evaluation indicators, Content Validity Ratio (CVR), convergence, consensus, and stability
were analyzed, leading to the establishment of a three-tier evaluation system. The research resulted in the
development of 4 indicators in tier 1, 11 indicators in tier 2, and 31 indicators in tier 3. The evaluation
indicators developed in this study are expected to serve as practical tools for objectively measuring and
improving the level of safety and health management in port facilities, contributing to systematic safety

and health management for port facility operators.

Key words : Port facilities, Delphi, Safety management, Evaluation index
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[Fig. 4] C.V calculation formula.
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<Table 4> Results of Delphi Survey 1% round

Technical Statistical Analysis
Mean sd* CVR CV** CS*** Stability

Classification of hierarchy

Preemptive identification
Organizational status of safety issues 450 052 1.00 050 0.78 0.12
Clear scoping and accessibility 400 095 0.67 063 0.69 0.24
Awareness of safety and health
responsibilities of top 475 045 1.00 0.13 095 0.10
management
f Organization of safety and health
organization and accountability of 4.58 052 1.00 050 080 0.11
management
Plan Management's_safety budget support 4.50  0.67 .0.83 050 080  0.15
Ensuring the estabhshmf:gt of safety 450 067 085 050 080 015
and health policies
Ensuring integration of safety and 417 058 100 013 094 014
Direction of ; health systems . .
Safety Policy Risk assessment gmd priority 4.25 0.75 0.83 0.50 0.75 0.18
Safety Policy Publicity Distribution 4.33 0.65 1.00  0.50 0.75 0.15

The manifestation o
leadership and will

Regular Review & Update 442  0.52 1.00 0.50 0.75 0.12

) Legal Analysis of Safety Planning 4.50 0.67 0.83 0.50 0.80 0.15

The appropriateness Identify safety objectives 475 045 1.00 0.3 095 0.10
of a plan Risk identification procedures 450 0.67 0.83 0.50 0.80 0.15

Planning for emergency situations 4.50 0.67 083 050 0.80 0.15

Support & delivery of safety and
Identify and train health management_plans 433 089 1.00 0.63 075 0.21
support capabilities Providing safety and health 458 067 083 050 080 015
education for workers ) ) ) ) ) )
Onerational ad Amangements of safety and health — y 5o 5, 190 050 080 0.1

Do perational adequacy managers
Pre-work Safety Briefing 4.50 0.52 1.00 050 0.78 0.12
Update reg“lra;vf:ffty document 433 065 083 050 075 0.5
Keeping Safety Document Records 4.25 0.75 067 050 0.75 0.18
Periodic disposal of safety 350 080 017 050 071 023
documents

Defining Evaluation Criteria 458 067 0.83 050 0.80 0.15
Safety and Health Performance 450 067 100 050 080 015

Documenting
information

Adequacy of

measurement : Evaluation. ...
Accident records, analysis, and 3 0505 933 050 075 020
disclosure
Check Regular evaluation of safety and
450 052 100 050 078 0.12
Adequacy of health management plar}s .
evaluation Stakeholder fulfillment monitoring  4.58  0.52  1.00 _ 0.50 _ 0.80 _ 0.11
Share evaluation results 425 075 083 050 075 0.8
communication
CEQ_Safety Review Cycle 458 067 ..100 050 080 0.5
Review of Safety and Health
Efficiency of review Management Resources 433078 083 030 078 0.8
Act Update Safety and Health 425 075 083 050 075 0.8

Management System
Continuous improvement of safety

Willingness to 467 049 1.00 050 080 0.11

continuously Improve g5 iont” of Tmprovement Plan 4430671100 0.50 0580013
Delphi factor adoption criteria: CVR 0.56, Convergence 0.5, Consensus 0.75, Stability 0.8
note) *s.d: standard deviation, **CV: Convergence, ***CS: Consensus.
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Classification of hierarchy

Technical Statistical Analysis

Mean s.d* CVR CV** CS*** Stability
. Preemptive identification 467 049 100 050 080 0.1
Organizational status of safety issues
Clear scoping and accessibility 417 072 0.67 050 075 0.17
Awareness of safety and health
responsibilities of top 483 039 1.00 000 100 0.08
_— management
The manifestation of Orgar?lzaFlon of safety and.l'lealth
1 . . organization and accountability of 4.83 039 1.00 0.00 1.00 0.08
eadership and will
management
Management's_safety_budget support 4.67 . 0.65 100 013 095 014
Plan Ensuring the estabhshm.etllt of safety 475 045 100 013 095 010
i aqd health policies
Ensuring integration of safety and 417 072 083 050 075 017
Directi £ health systems
mrection 0 Risk assessment and priority 442 067 100 050 078 0.15
Safety Policy  “g.futy Policy Publicity Distribution 442 0.67  1.00 050 078  0.15
Regular Review & Update 450 052 1.00 050 0.78 0.12
Legal Analysis of Safety Planning 4.42 0.52 1.00 050 0.75 0.12
The appropriateness Identify safety objectives 450 052 1.00 050 078 0.12
of a plan Risk identification procedures 458 052 1.00 050 080 0.11
Planning for emergency situations 4.50 0.52 1.00 050 0.78 0.12
Support & delivery of safety and
. . 4.42 . 1. . . .1
Identify and train health management plans 067 00050 078 0I5
Do support capabilities Providing safety and health 458 052 100 050 080 011
education for workers ) ) ) ) ) )
Operational adequacy Arrangements of safety and health 4.42 052 0.83 050 075 0.12
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managers
Pre-work Safety Briefing 4.50 0.52 .00 0.50 0.78 0.12

Update regular safety document o7 49 109 050 080 0.1
review
Keeping Safety Document Records 4.42 052 0.83 050 075 0.12
Periodic disposal of safety 417 072 050 050 075 0.7
documents
Defining Evaluation Criteria 433 0,65 083 050 075 0.15
Safety and Health Performance -, oo 49 100 050 080 0.1

Documenting
information

Adequacy of

measurement : Evaluation _
Accident records, analysis, and 15 (o 63 050 075 020
Check disclosure
Regular evaluation of safety and 458 052 100 050 080 011
Adequacy of health management plans
luati Stakeholder fulfillment monitoring 4.58 052 1.00 050 080 0.11
evaluation Share evaluation results
. 458 052 1.00 050 0.80 0.11
communication
CEO Safety Review Cycle 475 045 1.00 0.13 095 0.10
Review of Safety and Health
Efficiency of review Manacement Resources 458 067 1.00 050 0.80 0.15
Act Update Safety and Health 458 052 100 050 080 0.11

Management System

Continuous improvement of safety 483 039 100 000 100 008
and health management

continuously Improve "ny ojonment of Tmprovement Plan 458 052 100 0.50 080 0.1

Delphi factor adoption criteria: CVR 0.56, Convergence 0.5, Consensus 0.75, Stability 0.8
note) *s.d: standard deviation, **CV: Convergence, ***CS: Consensus.
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<Table 6> Health and safety metrics for port operators

Classification of hierarchy

Tier 1 Tier 2 Tier 3
Preemptive identification of safety issues
Clear scoping and accessibility
Awareness of safety and health responsibilities of top management
Organization of safety and health organization and accountability of
management
Management's safety budget support
Ensuring the establishment of safety and health policies

Organizational status

The manifestation of
leadership and will

Plan Ensuring integration of safety and health systems
Direction of Risk assessment and priority
Safety Policy Safety Policy Publicity Distribution

Regular Review & Update
Legal Analysis of Safety Planning

The appropriateness Identify safety objectives
of a plan Risk identification procedures
Planning for emergency situations
Identify and train Support & delivery of safety and health management plans
support capabilities Providing safety and health education for workers

Arrangements of safety and health managers
Pre-work Safety Briefing

Documenting Update regular_safety_document review

Keeping Safety Document Records

Defining Evaluation Criteria
Safety and Health Performance Evaluation
Accident records, analysis, and disclosure

Do Operational adequacy

information

Adequacy of
measurement

Check Adequacy of Regular evaluation of safety and health management plans
X Stakeholder fulfillment monitoring
evaluation : e
Share evaluation results communication
CEO Safety Review Cycle
Efficiency of review Review of Safety and Health Management Resources
Act Update Safety and Health Management System
Willingness to Continuous improvement of safety and health management
continuously Improve Development of Improvement Plan
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