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Ensuring Workplace Safety and Health @ Work

Occupational Safety And Health Division (MOM) Workplace Safety and Health Council
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WSHI’s Role

* Uncover red flags, root causes and emerging WSH issues through data
* Develop industry WSH assessment tools e.g. iWorkHealth
* Improve WSH through technology



Promote Technology-Enabled WSH

is one of our key strategies to achieve WSH 2028 goals

(1) Reduce and sustain Singapore’ workforce fatality rate at less than 1 per 100,000 workers
by 2028, in line with the safest countries in the world, and
(2) Major injuries rate at below 12 per 100,000 workers by 2028

Strengthen WSH Enhance Focus on Promote
Ownership Woerkplace Health Technelogy-Enabled WSH

a. Make WSH more salient a. Expand occupational a. Develop a WSH technology ﬂ
in business decisions dizeaze prevention efforts acosystem to deepen
industry capability
b. Align company directors b. Build companies' b. Strengthen WSH training
and top management to capabilities to promote \ threugh technology
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c. Strengthen WSH
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Technology as an enabler to improve WSH and productivity

Remove workers from risky activities;

Improve workers’ situational awareness and
reduce human error;

Deter risky behaviour;

Assess and alert on ill health that may increase
risk of work accidents

Automate tasks;
Reduce or eliminate delays in workflows;
Increase employee morale and retention; and

Provide opportunity for training and upskilling

7 in 10 businesses have work safety and
health technology in place

SINGAPORE BUSINESS REVIEW, July 2022

Seven in 10 companies in Singapore have work salely and health (WSH)

technology in place, Minister for Manpower Tan See Leng revealed.

For the companies that have vet to adopt WSH digital solutions, the minister
urged them Lo tap on the Productivity Solutions Grant (PSG).

As of June 2022, Tan said there have been more than 500 SMEs that have
tapped on the PSG to adopt technology solutions that facilitate the
improvement of WSII standards at their workplaces.

"Examples of these solutions include the electronic Permit-To-Work (o1 e-
PTW) to control selected high-risk work activities, such as working at height,
to ensure safe execution of work on-site, " Tan said in a reply to the

Parliament,

There iIs immense potential for industry to tap on effective market-ready WSH solutions
to disrupt unsafe / labour-intensive processes as well as value create by changing the
way traditional risky work is carried out. 4



https://sbr.com.sg/news/7-in-10-businesses-have-work-safety-and-health-technology-in-place

Refer to Industry Digital Plans (IDPs) for the WSH Tech suitable for specific high

risk industries
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Scan QR codes for grants on market-ready technology

Productivity Solutions Grant

(PSG)

Supported by In support of:

SMEs GO DIGITAL @ :DIGITAL
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The Productivity Solutions Grant (PSG) supports
businesses in the adoption of IT solutions or
equipment that improve productivity.

Receive up to 70% funding support for eligible costs.

Advanced Digital Solutions

(ADS)

Advanced Digital Solutions
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The ADS supports businesses in adopting
solutions for safe re-opening and long-term
digitalisation to digitise workflows and reduce
reliance on manpower.

Receive up to 70% funding support for cost of

integrated digital solutions.



WSH technology solutions

Electronic Permit to Work (ePTW)
= * Improve accountability of safety through audit trail

Slips Trips Falls (STF) Prevention

* Detect STF incidents, near misses and hazards

* Identify STF prone areas for regular housekeeping
e Identify workers prone to STF

e * Protect against falsification of PTW
e Visibility of ongoing high risk activities

Vehicular Safety

Health & Fatigue Monitoring
-R * Improve driver’s situational awareness
()

e Mitigate the potential for injuries and fatalities

Fouu * Monitor signs of fatigue or distraction esp. for workers who work long hours, night
*  Track driving behaviour shifts or strenuous jobs
CCTV Surveillance with Video Analytics Robots & Drones
), * Detect unsafe worker behaviours é * Prevent fatigue, reduce risks of WRMSD and STF
* Detect unsafe conditions tm for service staff

Lower risks of disease exposure for cleaners
* Mitigate work-at-heights risks for building facade

* Detect lone workers in distress

Work-related Musculoskeletal Disorder (WRMSD) inspection
A2 8 . . .
ﬂ Monitoring & Prevention Worker Location Tracing & Geofencing
e Detect and alert awkward postures . .
. Detect ) h load | dist * Prevent unauthorised entrance into
etect carrying of heavy loads over long distances restricted or high risk areas

* Detect repetitive actions

* SOS button for lone worker




Case example: Lack of visibility and accountability with manual Permit

to Work (PTW)

5 jailed for falsifying safety permit after Summary of the case:
Tampines work site accident left worker dead . | _
Today, 5 July 2019 * Excavator accident at Tampines work site

resulted in a fatal injury on 5t July 2019
‘The work site accident at Tampines resulted in the

death of one worker who was hit by a concrete bucket e« Work commenced without a PTW
when the excavator started to topple.’

 The excavator toppled and the concrete
bucket hit another worker who was in the pit.
The worker died from multiple injuries.

* Investigation by MOM found that several
people then backdated a PTW to mislead
MOM'’s investigation



https://www.todayonline.com/singapore/5-jailed-falsifying-safety-permit-after-tampines-work-site-accident-left-worker-dead

Electronic Permit to Work (ePTW) - Video




ePTW improves safety through better visibility and accountability

Improves WSH
* Improved safety through audit trail — ensures qualified persons approve REUNTLEIOYEERGLLNGETEATY

the PTW InSight
* Protection against falsification of PTW — cannot backdate GHUBBLE () Novade TS E

* Full visibility of which high risk activities are ongoing and which PTWSs have

inteli | 74
closed intedli @ NEWGENE TECHNDLOGIES
_ _ SOLUTION
e Capturing the location for each stage of PTW to ensure users are at the
specified place to conduct physical checks on site wSESC 2= ~~i
 Dashboard to help safety supervisors identify conflicting works and

overdue permits

Productivity
* Reduces paperwork and waiting time; assigns to other staff easily to cover

staff absences. Companies cited improvement of about 50%.

Workforce development
* Worksite supervisor can be trained to manage a digital permit system and
use data visualization and analytics to make better informed decisions in 0

day-to-day operations.


https://hubble.build/
https://www.novade.net/
https://intellisolutions.asia/
https://insightqse.com/
https://www.ngt.com.sg/
https://www.envirosc.com/
https://magicsoft-asia.com/

Vehicular Safety Technologies (VSTs)

Vehicular accidents is one of the top causes of fatal and major injuries. VSTs can improve drivers’ situational awareness,
deter risky behaviour, and reduce human error, which are commons causes of accidents. VSTs is applicable for worksites
and public roads, for enhanced safety and operation efficiency.

Common VSTs improve driver’s situational awareness and monitor signs of fatigue or distraction P d ESMS
re-approve
On-road solutions On-site solutions solutions @ PSG webpage
r, = p--‘ <'\ — P
0B ’ 1 (p ‘o
- ,_Q_, '{%r' @ &) @ ol b busi
Advanced Driver Status Driver Behaviour Blind Spot . . . usiness
) . . . 360 Degrees Proximity Access Control Video Analytics
Driver Monitoring Monitoring Detection Camera Sensors
Assistance Systems System . . .
System (ADAS) (DSMS) (DBMS) Solution providers (non exhaustive):
ARCURE | Automation Service Support
* Forward Alerts driver Tracks: Detects vehicles Provides real- Alerts driver Authenticates » Geofencing for . .

- _ T ) o _ - | Goldbell | IoT Solaris | Linde |
collision of: * Speeding and pedestrians time view of when a person  worker before exclusion )
warning - Fatigue = Harsh in blind spots area or an objectis  operation of zones Nettbox | NewGene Technologies |

* Lane - Distraction Acceleration when turning or surrounding too close to equipment * Detects Syspex | UWM Equip & Engrg |
depalrture - Smoking . Harsh . changing lanes  vehicle vehicle proximity and cvnapse ai (formerly XRVision
warning - Phone usage Cornering calculates Cynapse ai ) I
* Headway - Excessive trajectory )| Chuan-Fa Mobileye| Grid Plus |
monitoring Braking » Traffic GreenRoad | Guardian SEA | iZeeM |
:)’"a{;”';‘g_ management | TNTs | SmartComm Electronics Pte Ltd
* Pedestrian
detection | Solo Pte Ltd | Syspex
Driver”
Behaviour Image source: ARCURE | Grid Plus | Mobileye |

Analysis Nettbox | NewGene Technologies



http://www.nettbox.com.sg/
/https:/blaxtair.com/en/about-arcure
https://gridplus.com.sg/
https://c2sec.com.sg/
http://www.nettbox.com.sg/
https://www.ngt.com.sg/
/https:/blaxtair.com/en/about-arcure
http://www.assmsb.com/
https://www.goldbell.com.sg/
https://www.iotsolaris.com/
https://www.linde.com/
http://www.nettbox.com.sg/
https://www.ngt.com.sg/
https://www.syspex.com/en/
https://www.umwequipment.com/
https://www.cynapse.ai/
https://sg.linkedin.com/company/xrvision-ai
https://c2sec.com.sg/
https://gridplus.com.sg/
https://greenroad.com/sg/
https://www.guardiansea.com/
https://www.izeem.com/
https://tnts.com.sg/
http://www.smartcomm.biz/
https://www.solo.com.sg/
https://www.syspex.com/en/
https://www.gobusiness.gov.sg/browse-all-solutions-fleet-safety-and-fleet-management-system/fleet-safety-management-system

Vision-based proximity alert system
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Lorry Crane Stability Control System (SCS)

Outriggers of lorry cranes are to be fully extended for stability. This may not be done
in certain situations due to space or operational constraints.

SCS restricts crane manoeuvres when a potential unstable condition is detected,
preventing the crane from toppling.

BENEFITS:

* detects the position of each outrigger and automatically
determines the crane capacity

 caters to various outrigger positions, allowing lorry
cranes to remain within stability limits, enhancing safety
of lifting operations.

Image source: Fassi



MOM Grant on SCS

i.  Business is registered and operating in Singapore;
ii. Purchase and install an acceptable SCS on new or existing lorry cranes that fulfil the following
conditions:
1. Eligibility Criteria a. Lorry cranes under Lifting Equipment classification codes 631, 632, 633, 638 or 639;
b. Lorry cranes aged 17 years or less from year of manufacture to calendar year of application;
c. Purchase and install an acceptable SCS from the list of Authorised Agents based on the brand of lorry
crane owned; and
d. SCS must be purchased only after grant approval.
iii. Purchased solutions must be used in Singapore.

2. Eligible Sector
and Company Size | All sectors and enterprises

3. Funding Support

Level 70% of qualifying costs, capped at $7,000 per lorry crane and $20,000 per company

4. Application

S From March 2023 to March 2025

i. Hardware and software

5. Qualifying Costs
ii. Installation




Go live on MTI’s Business Grant Portal (BGP) in March 2023 to apply
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Apply for a grant now

Learn how to apply
Find ot how to apply for & grant

SCAN for BGP

The Lorry Crane SCS Grant available on a first-come, first-served basis.




Video Analytics (VA) solutions for WSH

Use case for safety Solution providers (non exhaustive)

* Provides evidence-based detection of unsafe conditions/worker behaviour
* Real time detection for early intervention to prevent accidents - :O: viAct Q INNOCOM
* Enables review of safety compliance via digital dashboard I!

* Deters workers from unsafe acts
* Enables geofencing — exclusion zone for high risk areas Ailytics SENTU RIAN
e Customized used cases could be developed SOLUT'ONS

N
11f

Productivity benefits

* Higher efficiency and effectiveness compared to manual monitoring by workers
* Tracks workers/assets for more efficient resource deployments

* Tracks work progress

INVIGILO

OPEN EDGES UNDER LIFTED LOAD HEAVY MACHINERY VIOLENCE FIRE & SMOKE
ZONE DETECTION


https://ailytics.ai/
https://invigilo.ai/safekey-video-analytics/
https://www.viact.ai/
https://www.echoltech.com/
https://www.senturiansolutions.net/

VA solution for WSH surveillance




Drone and Al for building facade inspection

Benefits

Easier and safer to inspect difficult-to-access areas for
buildings with complex design

Less time taken to do inspection

Lower cost of inspection

Reduced reliance on manpower

End-to-end digitalized process

Upskilling opportunity — Users are required to obtain
Unmanned Aircraft Pilot License (UAPL) to fly drones
for commercial purpose

Automation — Al enabled object detection of
construction faults such as cracks, broken glass,
bent/deteriorated sheet metal

Building owners urged to use drones for
facade inspections as new BCA &&=
guidelines rolled out

The Straits Times, 21 Oct 20221

SINGAPORE - With at least 30,000 buildings slated for inspection over the next
seven years under new Building and Construction Authority (BCA) guidelines,
facade inspectors have been urged to tap drone technology to help get the job done.

From the start of next year, [acade checks will have to be carried out every seven
years for structures that are over 13m in height and more than 20 years old. The
new Periodic Facade Inspection (PFI) regime was announced by the BCA on
Thursday (Oct 21).

o )
| Heady days: Use of drones to detect defects on
< HDB blocks takes flight

Solution providers (non exhaustive)

CNA, 10 Aug 2018



https://www.straitstimes.com/singapore/housing/building-owners-urged-to-use-drones-for-facade-inspections-as-new-bca-guidelines
https://www.h3dynamics.com/
https://www.avetics.com/
https://operva.ai/
https://www.channelnewsasia.com/business/heady-days-use-drones-detect-defects-hdb-blocks-takes-flight-802556

Drones for building facade inspection (Video)



Health Assessment Apps

i . Anura app features
- a NUralocix World’s 15t mobile app that measures the following

physiological parameters in 30 seconds:

Nuralogix )
- * Heartrate, irregular heartbeat
|

ClE » Systolic, Diastolic Blood Pressure

% * Breathing, HRV (SDNN), Cardiac workload
* Mental stress index

* Cardiovascular disease risks

Featured in Channel 8 News ¢ Overall Wellness Score
14 July 2022 (Link)

. NervoHealth app features
‘N N/()TEC Mobile app that uses Al model, Remote
photoplethysmography (rPPG) and Voice data to measure
NerVOhealth Nervotec the following physiological parameters in 1 minute:
[=] &%, [w] * Vital signs (Heart rate, HRV, Respiration rate, oxygen
A saturation, blood pressure)
(=Tt * Predictive analysis (Stress levels, Chronic disease risk, flu
prediction)

Featuredinlocal, < Emotions analysis (Anger, dislike, sad, happy, surprise,
global news fear)

' (Link)



https://www.nuralogix.ai/
https://nervotec.com/
https://www.mewatch.sg/watch/Jul-2022-Hello-Singapore-305474
https://nervotec.com/#our_impact

Download the Anura app

1. Download and install Anura™ app from the Apple App Store (iOS) or
Google Play Store (Android).
Read and provide consent
“Get Started”

Fill in your profile

Allow access to camera
Start scan

o s wWwN

GET IT ON
P Google play
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Suggested WSH Tech for training programmes

WSQ Apply Workplace Safety and
Health in Logistics and
Transportation

VSTs VA Solution WSH Surveillance Health Apps

WSQ Supervise Safe Lifting
Operations

& =

ePTW VSTs Health Apps
WSQ Manage Work-At-Height ﬁ p— —— -——
ePTW VA Solution WSH Surveillance Drones Health Apps
WSQ Perform Work in Confined =
Space Operation =
ePTW Drones Health Apps
WSQ Apply Workplace Safety and . = =
Health in Construction Sites = e 'W* A-
ePTW VSTs VA Solution WSH Surveillance Drones Health Apps




Change Management is key for successful WSH Tech Implementation

The |AP supported the adoption of suitably-deployed
WSH technology to improve WSH outcomes. This could
be done by incorporating such WSH technology
requirements into contracts, starting with Government
contracts. However, the IAP emphasised the need to
adopt a sound change management plan for workers,
vendors and subcontractors on the purpose and expected
benefits of the WSH technology to be adopted. This

facilitates their buy-in, provides assurance and eases the

REPORT OF

THE 8™ MEETING OF THE INTERNATIONAL ADVISORY PANEL transition to new work processes.

FOR WORKPLACE SAFETY AND HEALTH

23




Considerations for successful change management

ommunicate

» Staff need to understand why changes
are implemented, not just that they are
happening.

* Provide platform for staff to ask
question /voice concerns /give
suggestions, so that they are more
motivated to see it through to the end.

 Acknowledge all efforts, even

from individuals and teams
who are struggling with the
change.

* Create platforms for staff to
express concerns and provide
support where possible.

e Determine what success looks like
before starting.

* It can be efficiency, productivity,
future-proofing  the business,
improve WSH etc. Think big and
start small. Collect data, analyze

and adjust the strategy if required.

Training

Encourage & Cheer

* Train staff on how to use the new .

tech to reach a level of mastery.

Relevant training to help them
understand that using tech solutions
does not mean forgoing existing
safety measures.

Praise staff for their hard work in
adapting to the change, even for small
wins or milestones.

Provide platform such as 1-on-1
conversations or announcements, to
gather feedback and address resistance.




Material for inclusion in training materials

Technology as an enabler to improve WSH and productivity, and for

Electronic P Work (ePTW
workforce development

Improves WSH Solutian proul dars

. . = nprowed safcty uovgh oadit tizil = ensures qualified persons aporoes the PTW [nen exhaustive]
a s e 7 n 10 bUS|nesses have work safety and = Poledicn "'-'irn.L 'Jh“ili:ljl.l'l ul FTW — cannol backdale ' ' Archi i o vin i
* R kers f ky activities; i o
€move WOrkers from risky activities; health tEChnOlOgy n place = Full visibediny of which figh risk sCtivities 2re onpeing and valich FTAS fiaee closed . InSight
s Captueing the lcation far sach stage of FTW Ko ensurs Users & at the spedhied  GHUBBLE () Novade T 51
* Improve workers’ situational awareness and SINGAPORE BUSINESS REVIEW, July 2022 O sentile oo e a i
= [phbsoad w0 help salely supsrds=ms dentily conllictng woeks and oeerdue Eall] | ‘];,:-,[:H[ TECHHILIGIES
reduce human error; Seven In 10 companies In Singapore have work safety and health (WSH) perme PR
!
technology in place, Minister for Manpower Tan See Leng revealed. Productiuity wBESC _1
* assess and alert on ill health that may increase For the companies that have vet to adopt WSH digita) solutions, the minister »  Hndurs gaperanrs and vaitiag tme; ssigns o ather saff casily t e st rroTem
. , el e b5 KD on (he Productivity Solalons. Crant (PSE Angerees Companias citad improvemant of st S0%,
risk of work accidents urged a - rant (P Chnck ouk te Iciliowing Btka for
\s of June 2022, Tan sald there have been more than S00 SMEs that have \orkforce develapment . . ) pre-approved ePTW solutions:
< G e e e e S e e SES * Warksite superdson cin b tiined b manage o dgital permit sestem and ase data ) -
v AUtomate taSkSI 5 o Kt dla 3, e e o wivaabzalion and analyles Wormake beller milmened decisions in dey-loday 5 Jh:d"‘:h"'""'_"Clu':bns‘_‘"'“"!:'-fs":"-'
improvement ol H i | \ apcratians. = Advanced Gigital Selutions (ARS)

o Reduce or e“minate de|ayS in Workﬂows; Examples of these solutions include the electronic Permit-To-Work (o1 e-

PTW) to control selected high-risk work activities, such as working at height,
¥

° Increase empl 2 g e oo - T N N e Lo ensure safe execution of work on-site. “ Tan said in a reoly to the

* Provide oppo

e s . . . . . Vehicular Safety Technologies [VST:
Overviewof __ Electronic Permit to Work (cPTW) o, SlisTrips Falls (STF) Prevention
that can ' Improve Safet',r thrOUgh audit trail & * Detect 5TF incidents, near misses and hazards ".":~'|r1.l_:|' zocidents i nne at the tap causes ot #2621 and majar mures, V8T cn e dm:_\: T shhuaticn: HArEess,
»  Protect against falsification of PTW = Identify STF prone areas for regular housekeeping e s s il WAT Bl sl
development +  Visibility of ongoing high risk activities - = Identify workers prone to STF . - e — —
WSH ) Comman WaTa impraes drissr's skasbonal ssareran snd menitor ggne oF 4egue ordistactizn Choech st thv Fllwing ik
& Vehicular Safety Health & Fatigue Monitoring m for pre-sparoved F5MS
-R * Improve driver’s situational awareness *  Miti h ial for injuri d fataliti @ . & ® 2 i 3 @ | selsioms:
P itigate the potential for injuries and Tatalities MG Tl el BRI Ll s soond waosaun 7 PEsh by ksl Drant
e=mle' . Monitor signs of fatigue or distraction esp. for workers who work long hours, night P i B B i
*  Track driving behaviour shifts or strenuous jobs S I
CCTV Surveillance with Video Analytics Robots & Drones
* Detect unsafe worker behaviours & = Prevent fatigue, reduce risks of WRMSD and 5TF
+ Detect unsafe conditions tm for service staff

+ Lower risks of disease exposure for cleaners
+ Mitigate work-at-heights risks for building facade

+ Detect lone workers in distress

Work-related Musculoskeletal Disorder (WRMSD) inspection
al @ - - -
‘ Monitoring & Prevention . . .
€ Worker Location Tracing & Geofencing
+ Detect and alert awkward postures ) . .
. . *  Prevent unauthorised entrance into restricted
+ Detect carrying of heavy loads over long distances

or high risk areas

+ Detect repetitive actions
P *  SOS button for lone worker
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More information on WSH Tech, grants and innovation programmes is available on




Resource Guide

A resource guide on
Workplace Safety and Health Technology

The Productivity Solutions Grant (PSG) supports the adoption of pre-scoped I T solutions, equipment and consultancy services that improves productivity, aligned to

Overview the industry roadmaps such as the Industry Transformation Maps (ITMs) and Industry Digital Plans (IDPs).

You are: ) r Al‘ —_—

* A local Small and Medium Enterprise (SME) looking ti8 secul)n

You need to: e . ~
Eligibility ﬁ"’x‘{:i‘:‘daz”d “;’i;"“g”:i;'“ ;':?“f""’; SN The OIP is a crowd-sourcing platform that connects and malches real business challenges or digitalisation opportunities of Problem Owners to

| P::rch;se'i;ase'/“:ubsmt-le‘lhe IT\sol(‘-’n.»‘on{%) or equipn _ Problem Solvers. IMDA will launch Innovation Calls on the OIP every few months. Each Innovation Call comprises a set of challenges from different

- Overview Problem Owners from different sectors. Each challenge is accompanied with prize monies for the best solutions that are selected based on the criteria

1. Have at least 30% local equity held directly or indirect of Problem Owners. The aim of OIP is to bring tech solutions to more businesses quickly and enable digital transformation on a grealer scale,

Support level: You are:

* Up to 70% of funding support for eligible costs. :

z E;’m comtpany is Su%mc‘:gd %0 a0 a,?nua, g,;;[ cap of + All Enterprises, Infocomm Media (ICM) start-ups and innovators are eligible to participate in OIP as Problem Owners, Problem Solvers, or Both.

B Eligibility * Problem Owners should have an unsolved business challenge, and be willing to put up prize money for quality and innovative ideas.

* Problem Solvers should have digital technology expertise and innovation capabilities, and an interest to co-innovate with potential customers or
partners in Singapore,

Problem Owners on the OIP benefit from gaining access 1o a large community of Solvers with multi-disciplinary expertise, and can crowdsource for
innovative ideas to support their digitalisation needs. A structured and iterative open innovation process facilitated by IMDA reduces their search costs
and expands overall innovation capacity.

Benefits Problem Solvers who are part of the OIP benefit from having visibility of potential customers and curated problem statements. They have opportunity
to apply to chalienges, win prize monies, and co-innovate with Problem Owners to develop, validate and test their solutions. If successful, winning
Solvers are also able 10 go on to commercialise and go to market jointly with Problem Owners, who may serve as reference customers for Singapore



Contact us for more information

X

CONTACT US
WSH V Email: contact@wshi.gov.sg

Institute
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