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WSH INDICATORS FOR THE CHEMICAL INDUSTRIES

The Workplace Safety and Health (WSH) Council has developed a set of WSH indicators for the
Chemical Industries, with inputs from industry stakeholders and the Ministry of Manpower (MOM).

The WSH indicators aim to strengthen companies’ safety management systems and reduce the risks
of incidents by focusing on essential elements covering leadership, risk management, operational
controls, and performance monitoring for the Chemical Industries, aligned with the Safety Case
Regime for Major Hazards Installations. By implementing and monitoring an effective set of WSH
Indicators tailored to each company’s needs, they can better manage safety and health performance,
ensure operational continuity, and strengthen their safety and health culture.

The list of WSH indicators for the Chemical Industries (See Annex A) are non-exhaustive, and due
consideration has been given to industry practices and varying operational needs. Companies are
encouraged to adapt according to their business needs.

For plant owners, the following set of essential WSH indicators (not in any order of importance) can
be considered:

1. Percentage of safety critical equipment or instrument overdue for Preventive Maintenance
(PM), inspections, calibrations, etc in the period

Percentage adherence to maintenance, calibrations and inspections

Number of major/significant nonconformances identified during process safety audits
Percentage of corrective actions completed / closed within target time

Process safety incidents rate

Percentage of incident or accident investigations completed within an agreed timeframe
Number of open and overdue Process Hazard Analysis (PHA) action items

No vk wh
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For value-chain partners (e.g. process maintenance & construction, chemical logistics, chemical
waste management companies), the following set of essential WSH indicators (not in any order of
importance) can be considered:

vk wnNn =

Percentage adherence to maintenance, calibrations and inspections

Percentage identified training completed as per plan

Percentage of corrective actions completed / closed within target time

Percentage of incident or accident investigations completed within an agreed timeframe
Process safety incidents rate
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Annex A - List of WSH Indicators for the Chemical Industries

Top Incident Types (Causes) for Workplace Injuries in
the Chemical Industries

Top
Occupational
Disease in the

Chemical
Industries

Exposure to /

Exposure to/

WSH Indicator Fires & Contact with | Contact with | Slips, Trips | Noise Induced
S/N | Category Indicator Information on Indicator | Type (Leading | Explosion Hazardous Extreme and Falls Deafness Reference
/ Lagging) (F&E) Substances Temperature (STF) (NID)
(ETHS) (ETET)
o Leading Workplace
Records of monitoring Safety and
. (records of
Regulatory Noise programme. Number of L Health
1 . o . monitoring v .
requirement monitoring reported Noise Induced rogrammes) (Noise)
Deafness (NID) cases. prog . Regulations
& Lagging
2011
“Current" indicates that the
SDS are updated with a Workplace
SeraTigE o change in supplier or . Safety and
Safetv Data manufacturer, or less than 3 Leading & Health
Regulatory y years from the last update, Lagging (General
2 . Sheet (SDS) . . v v -
requirement . or when there is a change (if less than Provisions)
available and . . .
——— in the manufacturer's 100%) Regulations
specifications or processes 43: Safety
(for chemical Data Sheet

manufacturers).
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https://sso.agc.gov.sg/SL/WSHA2006-S424-2011
https://sso.agc.gov.sg/SL/WSHA2006-S424-2011
https://sso.agc.gov.sg/SL/WSHA2006-S424-2011
https://sso.agc.gov.sg/SL/WSHA2006-S424-2011
https://sso.agc.gov.sg/SL/WSHA2006-S424-2011
https://sso.agc.gov.sg/SL/WSHA2006-S424-2011
https://sso.agc.gov.sg/SL/WSHA2006-RG1?DocDate=20140409&ProvIds=pr43-&ViewType=Advance&Any=3+Factories+Persons+In+Charge+Regulations&WiAl=1&_sv_p_id=Ws3hgYoV1TYL7nRk
https://sso.agc.gov.sg/SL/WSHA2006-RG1?DocDate=20140409&ProvIds=pr43-&ViewType=Advance&Any=3+Factories+Persons+In+Charge+Regulations&WiAl=1&_sv_p_id=Ws3hgYoV1TYL7nRk
https://sso.agc.gov.sg/SL/WSHA2006-RG1?DocDate=20140409&ProvIds=pr43-&ViewType=Advance&Any=3+Factories+Persons+In+Charge+Regulations&WiAl=1&_sv_p_id=Ws3hgYoV1TYL7nRk
https://sso.agc.gov.sg/SL/WSHA2006-RG1?DocDate=20140409&ProvIds=pr43-&ViewType=Advance&Any=3+Factories+Persons+In+Charge+Regulations&WiAl=1&_sv_p_id=Ws3hgYoV1TYL7nRk
https://sso.agc.gov.sg/SL/WSHA2006-RG1?DocDate=20140409&ProvIds=pr43-&ViewType=Advance&Any=3+Factories+Persons+In+Charge+Regulations&WiAl=1&_sv_p_id=Ws3hgYoV1TYL7nRk
https://sso.agc.gov.sg/SL/WSHA2006-RG1?DocDate=20140409&ProvIds=pr43-&ViewType=Advance&Any=3+Factories+Persons+In+Charge+Regulations&WiAl=1&_sv_p_id=Ws3hgYoV1TYL7nRk
https://sso.agc.gov.sg/SL/WSHA2006-RG1?DocDate=20140409&ProvIds=pr43-&ViewType=Advance&Any=3+Factories+Persons+In+Charge+Regulations&WiAl=1&_sv_p_id=Ws3hgYoV1TYL7nRk
https://sso.agc.gov.sg/SL/WSHA2006-RG1?DocDate=20140409&ProvIds=pr43-&ViewType=Advance&Any=3+Factories+Persons+In+Charge+Regulations&WiAl=1&_sv_p_id=Ws3hgYoV1TYL7nRk

Incident
Reporting

Process safety
incident rate

Companies may use their
own definition of what
constitutes a process safety
incident. However if not
available, the following
definition of process safety
incident which meets the
following criteria could be
considered:

1) Chemical involvement:
chemical or chemical
process directly involved
2) Threshold Quantity:
Release exceeding quantity
threshold (e.g. API 754); or
fire and explosion release
resulting in serious injury
3) Location: occur in
production, storage,
distribution, utility, pilot
plant, or lab area.
Transportation incidents are
not included.

Lagging

Incident
Reporting

Percentage of
incident or
accident
investigations
completed
within an
agreed
timeframe

Incident investigation
should be initiated as soon
as it is reasonably
practicable (typically the
next working day or not
more than 48 hours) and
completed based on the
severity of the incident and
the company's incident
reporting standards. This is
a measure of the company's
promptness in investigating
process safety incidents.

Leading

WSH
Guidelines
on Process

Safety

Performance
Indicators
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WSH

Percentage of
corrective Measure of the closure of Guidelines
Incident actions actions identified from Leadin on Process
Reporting completed / Process Safety 9 Safety
closed within Management (PSM) audits. Performance
target time Indicators
P t f
. ercentage o Measure of percentage of WSH
Risk Process Hazard . . o
. PHA completion or review Guidelines
Assessment / | Analysis (PHA) .
completed according to . on Process
Process completed or . Leading
. plan. Review plan should be Safety
Hazard PHA Review . . . .
. in place to review high risk Performance
Analysis completed as . :
hazards timely. Indicators
per plan
. Number of WSH
Risk . . s
open and All action items from risk Guidelines
Assessment / . .
Process overdue studies should effectively Leadin on Process
Process Hazard | addressed and closed out 9 Safety
Hazard . . .
. Analysis (PHA) | in a reasonable timeframe. Performance
Analysis S .
action items Indicators
Percentage of
procedures Critical procedures must be WSH
reviewed as kept up-to-date to ensure Guidelines
per schedule relevance as a safety . on Process
Procedure L . i, Leading
(e.g. all critical | barrier. Critical procedures Safety
procedures are those that govern high Performance
reviewed every risk activities onsite. Indicators
5 years)
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Percentage of
direct/operatio
nal/technical

Direct employees are those

Fzmployee'zs that are involved with
DTN U manufacturing activities
routine . ) 9 WSH
directly with the relevant e
process safety . Guidelines
A knowledge and experience.
activities (e.g. . . on Process
9 Procedure This excludes procurement, Leading
pre- startup o . Safety
. administrative and human
safety review resource personnel. A wider Performance
(PSSR), Audit, . P . Indicators
involvement indicates a
process hazard
) broader awareness of
analysis (PHA)
process safety aspects.
and
inspections
etc)
Number and WSH
Percentage of . Guidelines
Measure of timely closure
Management overdue . on Process
10 of permanent and Leading
of Change Management tempborary MOCs Safety
of Change P y ’ Performance
(MOCs) Indicators
Number of
Pre-Startup
Safety Review PSSR should be conducted WSH
(PSSR) . Guidelines
Pre-Startup . s before any new equipment
identified . T . on Process
11 Safety L is commissioned as a last Leading
. action items i Safety
Review . check to ensure that it is
open, and their Performance
e safe for start up. .
criticality level Indicators

(e.g. High,
Medium, Low)
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Measure of compliance to

Percentage of the permit conditions, WSH
work including conflicting work . Guidelines
. . L . Leading &
12 Permit to conducted in activities. For example, in a el (i 555 on Process
Work accordance Hot work Permit, the e o Safety
. . . . than 100%)
with permit conditions are gas tests, fire Performance
conditions watchman, firefighting and Indicators
emergency equipment etc.
Percentage WSH
. o 9 This ensures that employee Guidelines
identified :
- . knowledge and skills are . on Process
13 Training training Leading
refreshed or kept up-to- Safety
completed as
er plan date. Performance
berp Indicators
Training plan includes:
- Both initial and refresher WSH
Percentage of - -
obs with training for employees, Guidelines
14 Trainin :dentiﬁed suppliers, contractors and Leadin on Process
9 . others who interact with the 9 Safety
training needs
processes; Performance
and plan . .
- Competency requirements Indicators
of the job task
Percentage of
contractors WSH
who have o
Number of contractors Guidelines
attended . .,
. . trained on the companies . on Process
15 Training required safety . Leading
. . operations, hazards and Safety
training prior .
e controls required Performance
Indicators
commenceme
nt of work
Number of emergency WSH
Percentage . o
exercises completed versus Guidelines
emergency L
Emergency . planned. This is a measure . on Process
16 exercises . Leading
Response of the companies Safety
completed on
emergency preparedness Performance
schedule . .
through exercise. Indicators
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Percentage of

Number of emergency

Emeraenc responders who have WSH
gency completed the scheduled Guidelines
Emergenc Responders emergency response on Process
17 gency (ERs) who have .. gency resp . Leading
Response training as per plan. This Safety
completed . .
includes refresher training Performance
scheduled . .
L and new equipment Indicators
training .
training.
WSH
Percentage of Guidelines
. internal audits Number of audits . on Process
18 Audit conducted on | completed versus planned. Leading Safety
time Performance
Indicators
Number of Nurnb.elj of major or
e/ significant non-
! conformances (NC) found . . IChemE Lead
nt . . Leading (if
. during audits, such as Process
19 Audit nonconforman . zero NC) &
ces identified safety systems being \ealing Safety
. bypassed without correct Metrics
during process I .
. authorisation and risk
safety audits .
assessment being
conducted.
IChemE Lead
Process
Safety
Metrics

8 of 10




WSH
Guidelines
on Process

Safety

Performance
Indicators

WSH
Guidelines
on Process

Safety

Performance
Indicators

Pink coloured indicators denote regulatory requirements.

Green coloured indicators support plant safety and operations covering Alarms, Interlocks and Equipment Maintenance

Blue coloured indicators are essential management system areas covering key topics (e.g. Incident Reporting, Process Hazard Analysis, Procedures, Management of Change,
Pre-Startup Safety Review, Permit To Work, Trainings, Emergency Response and Audits).
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References:

1. Workplace Safety & Health Guidelines — Process Safety Performance Indicators

2. The Institution of Chemical Engineers (IChemE) Safety Centre Guidance — Lead Process
Safety Metrics

3. American Petroleum Institute (API) Recommended Practice (RP) 754 — Process Safety
Performance Indicators for the Refining and Petrochemical Industries
4. Centre for Chemical Process Safety (CCPS) — Process Safety Leading and Lagging Metrics
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https://www.tal.sg/wshc/-/media/tal/wshc/resources/publications/wsh-guidelines/files/pspi_guidelines.ashx
https://www.icheme.org/media/25000/safety-centre-metrics.pdf
https://www.icheme.org/media/25000/safety-centre-metrics.pdf
https://www.aiche.org/sites/default/files/docs/pages/CCPS_ProcessSafety_Lagging_2011_2-24.pdf

