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Sustainability

TechnologyTalent and 
Competency

• Climate change risks
• Adaptation risks
• ESG opportunities

• Tech opportunities
• Fallible Tech 
• Cybersecurity risks 

• Structural changes
• Labour shortages

Emerging Trends Influencing WAH

© Copyright National University of Singapore. All Rights Reserved. 

Sustainability Issues Increase WAH

Renewable energy – Solar power facilities

Urbanization – Increase in high rise buildings

Aging infrastructure – Maintenance and repair
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Fall from Height Accident in Australia

14 August 2020
Apprentice electrician; worked for ~ 3 mths
Carrying solar panel weighed 18.5 kg 
Roof of single-storey house
Unsecured ladder slipped out 
Fell at height of < 2.4 metres
Head injury; no recollection of the incident
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Event Causation Technique
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286 Solar Installation Sites

Dow
nload the Findings Report –

Safe Rooftop Solar Installation 2021 (PDF, 
3285.58 KB)
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Dow
nload the Findings Report –

Safe Rooftop Solar Installation 2021 (PDF, 
3285.58 KB)

23%
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“The workforce grew by 0.93% per 
annum from 2018 to 2020.”Number of PV systems grew by 

16% from 2019 to 2020.
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Adoption of Standards, E.g.

SS EN 131:2019 Ladders

SS 570:2022 Personal protective equipment for 
protection against falls from a height 
Part 1: Single-point anchor devices
Part 2: Flexible horizontal lifeline systems
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Green jobs ≠ Safe and healthy jobs
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Fatal FFH Accident in the US

~3:45 p.m. on May 15, 2008

Mill worker, Employee #1, at a seed storage, cleaning, and distribution facility

Climbed a 7.6m fixed ladder onto a shade roof and then to a catwalk

~9m to 12m high; there from 30 minutes to one hour

Air temperature was 37.8 Degree Celsius with very low humidity

Employee #1 started to feel dizzy and his coworker told him to sit down

Employee #1 went to the other end of the catwalk and sat down in the shade

Shortly thereafter, he was seen hunched over at the top of the ladder

Later found at the bottom of the ladder 

Apparently fallen from the catwalk or from the ladder
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My current 
controls are 

good enough

Intensity and frequency of extreme weather can render risk controls infeasible
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CEOs increasingly understand that 
businesses embracing ESG are best able to 
secure talent, strengthen employee value 
proposition (EVP), attract loyal customers 
and raise capital. ESG has gone from a nice-
to-have to integral to long-term financial 
success.
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KPMG

ESG – Environment, Social, Governance

Opportunity to improve WAH safety and health and WSH
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List of Core ESG Metrics 

Potential opportunity to improve WAH safety and health

23

24



20‐Feb‐23

13

© Copyright National University of Singapore. All Rights Reserved. 
25

Sustainability

TechnologyTalent and 
Competency

• Climate change risks
• Adaptation risks
• ESG opportunities

• Tech opportunities
• Fallible Tech 
• Cybersecurity risks 

• Structural changes
• Labour shortages
• Tech for training

Emerging Trends Influencing WAH
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https://www.commercialdroneprofessional.com/video-drone-drops-
from-the-sky-during-window-inspection-check/

“It is thought that the drone fell due 
to high rise buildings in the area 
preventing it from picking up 
communication signals.”
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https://techcrunch.com/2022/04/12/aethon-robots-hospitals-hijacks/
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Sustainability

TechnologyTalent and 
Competency

• Climate change risks
• Adaptation risks
• ESG opportunities

• Tech opportunities
• Fallible Tech 
• Cybersecurity risks 

• Structural changes
• Labour shortages

Emerging Trends Influencing WAH
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Ratio between the number of 
vacancies and that of unemployed 
in selected OECD countries

Organisation for Economic Co-operation and Development (OECD)
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https://www.channelnewsasia.com/singapore/labour-market-report-q1-2022-
manpower-mom-2752506
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Changing 
Competency Needs
- Sustainability
- Tech 
- Safety etc.

Labour Shortage

Talent and 
Competency 
Challenges

Apprentice Electrician
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Sustainability

TechnologyTalent and 
Competency

• Climate change risks
• Adaptation risks
• ESG opportunities

• Tech opportunities
• Fallible Tech 
• Cybersecurity risks 

• Structural changes
• Labour shortages

Emerging Trends Influencing WAH

Volatile
Uncertainty
Complex
Ambiguous • Focus on circle of influence

• Multi-level risk assessments
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Perrow argues that multiple 
and unexpected failures are 
built into society's complex
and tightly coupled systems. 

“Normal” accidents are 
unavoidable and cannot be 
designed around.

High Reliability 
OrganisationCharles Perrow’s

Normal Accident 
(1984)
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High Reliability Organisations

Preoccupation with failure – Proactive risk monitoring

Reluctance to simplify – Avoid oversimplifying complex situations

Sensitivity to operation – Attention to ops details and frontline workers

Commitment to resilience – Build redundancy and preparedness

Deference to expertise – Recognise expertise & cross-functional collaboration
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High Reliability 
Organisation

VUCA

35

36



20‐Feb‐23

19

© Copyright National University of Singapore. All Rights Reserved. 

THANK YOU!
Assoc. Prof. Goh Yang Miang
Safety and Resilience Research Unit (SaRRU)
Department of The Built Environment
College of Design and Engineering

https://www.zapkad.com/biz‐card/YangMiangGoh/Yang3506
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Useful Publications and URLs

Rasmussen, J. (1997). Risk management in a dynamic society: 
A modelling problem. Safety Science, 27(2–3), 183–213. 
Scopus. https://doi.org/10.1016/S0925-7535(97)00052-0
https://www.weforum.org/reports/global-risks-report-2023/
https://www.sitra.fi/en/news/megatrends-2023-these-are-the-trends-we-
cannot-ignore/
https://www.oecd.org/publications/the-post-covid-19-rise-in-labour-
shortages-e60c2d1c-en.htm
Weick, K. E., & Sutcliffe, K. M. (2001). Managing the unexpected: Assuring high 
performance in an age of complexity. Jossey-Bass
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Assoc. Prof. Goh Yang Miang
Department of the Built Environment
College of Design and Engineering
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Thank You!
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