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Promoting occupational safety and 
health of workers “… is not only a sound 
economic policy – it is a basic human 
right”

Kofi Annan, Ex UN Secretary General 
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Introduction

Dodoo & Al-Samarraie (2019) ; 

❑ Workers continue to face extreme challenges in the workplace.

❑ There is the need for an urgent response to these challenges to create a well-functioning 
ecosystem that promote occupational safety and health (OSH) of workers.

❑ Transitioning into digital OSH.

❑ This presentation will focus on the role of digital innovation in mitigating the OSH challenges 
workers face. 
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As Beneficial Masters

Digital Innovative Technologies 
(DITs)

❑ The use of DITs has revolutionized the 
management of OSH.

❑ For example, Smart hardware and software 
tools, robots, intelligent systems and 
algorithms, extended reality systems have 
been very useful in promoting OSH.

❑ DITs pose some form of existential risks 
(Bostrom, 2013).

❑ Deepened existing vulnerabilities of workers 
and added complexities into the existing 
socio-technical systems.

❑ There is the need to address issues related to 
adoption of DITs. 

Patel, Chesmore, Legner, & Pandey (2022) ; Wisskirchen et al., (2017) ; Dodoo, Al-Samarraie, Alzahrani, & Tang, (2025)

Or Malevolent Servants
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Objectives of this Presentation

Objective 1 Objective 2 Objective 3

❖ Explore the challenges 
associated with the use 
of DITs.

❖ Understand issues 
relating to adoption of 
DITs for managing 
workplace safety and 
health.

❖ Understand ways their 
usefulness can be 
optimized.

O1 O2 O3
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Methodology

Eligibility 
Criteria
o Publications 

from 2017 –
2022; use of 
DITs in 
hazardous 
work etc.,

Data Search

o Web of 
Science; 
Science 
Direct etc.,

Study 
Extraction

o Search 
Record 
n=2,124

Screening

o Studies 
included 
N=48

Review 
Articles

o Mapped 
selected 
articles into 
groups

o Review  

Quality 
checks

o Krippendorff’
s alpha 
α = 0.8

Dodoo, et al., (2024)

Article Search and Selection Process based on the PRISMA Statement

Dodoo, Al-Samarraie, Alzahrani, Lonsdale, & Alalwan (2024)
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Results/Findings: 
Distribution of studies of DITs by Hazardous Industries

Dodoo, et al., (2024)
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Issues Relating to Adoption of DITs for 
Managing Workplace Safety and 
Health

In this presentation, hazardous 
industry is operationalized as 

workplace with high 
probability of generating risks.

• DITs deployment across hazardous industries.

• DITs were categorized under four main systems, 
namely:

• Wearable-based systems; augmented/virtual 
realty-based systems; artificial intelligence-
based systems; and navigation-based systems.

Dodoo, et al., (2024)
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Wearable-based Systems

⁃ These systems have been deployed mainly as 
PPEs, to monitor the physiological health and 
safety behaviour of workers.

⁃ To improve hazard awareness.

⁃ Track workers exposure to risky zones and 
hazardous substances at the workplace.

Picture credit: Patel, V., Chesmore, A., Legner, C. M., & Pandey, S. (2022) 
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Augmented/ Virtual Reality-
Based Systems
❑ Provides proactive response to potential 

risks.

❑ Comprehensive view and tracking of work 
process. 

Picture Credit: https://www.autodesk.com/design-make/emerging-tech/extended-reality

https://www.autodesk.com/design-make/emerging-tech/extended-reality


12

Augmented/ Virtual Reality-
Based Systems (cont’d)

These systems offer 
unique emphasis and 

opportunities in relation 
to safety training. 

• Augmented reality is mainly linked with 
interaction which reflects its role in engaging 
users in safety training.

• Virtual reality is linked mostly with simulations 
making it ideal for practical applications and 
experiences. 

Dodoo, et al., (2025)



13 WIPO FOR OFFICIAL USE ONLY13

AI-based System used 
to: 
❑ Simplify tasks.

❑ Undertake unpleasant and 
harmful jobs.

❑ Provide quick Data 
synchronization with virtual and 
physical sites.

❑ Provides proactive response to 
risks.

13
Dodoo, et al., (2024); Picture credit: https://www.sensorisafety.com/embracing-the-future-ai-revolutionizing-workplace-safety-sensori-safety

https://www.sensorisafety.com/embracing-the-future-ai-revolutionizing-workplace-safety-sensori-safety
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Navigation-based Systems:

❑ Early identification and elimination of potential hazards. 

❑ Improve task performance and technical support.

❑ Minimises workplace hazards.
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Use of DITs Across Industries

(Dodoo, Al-Samarraie, Alzahrani, Lonsdale, & Alalwan, (2024)

Digital 

Innovations/Industries

Construction Mining Manufacturing Oil/Gas Highway/ 

Transportation

Logging

mHealth wearable 

devices

x

Smart/digital vest /hat x x

Smart wearable

technology

x x x

Virtual fences x

Wireless sensor 

devices

x x x x x

AR x

VR x

Building information 

modelling

x

BIM 4D modelling x

Cobots x

Cyber-physical system x
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Technological Organizational Behavioral 

Challenges Associated with DITs for OSH

o Limitations with IoT connectivity.

o Low quality of images and system’s 
inability to identify hidden errors.

o Lack of balance in the interactions of 
cobots and humans in a workspace. 

o Inaccuracies in feedback.

o Concerns over invasion of privacy, lack of 
trust, ethicality and abuse of data.

o Fear of data being used for punitive 
purposes by management.

o Lack of skills and training on use of the 
system.

o Lack of alignment with job characteristics.

o Unstable internet connectivity on jobsites

1 2 3

Dodoo, et al., (2024)
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Adoption of ethical practices, 
devices and systems that are 
ethical and non-intrusive.

Global standards and 
guidelines on design and 
deployment of DITs for OSH 
purposes

Modifications in the systems 
engineering; and continuous 
education and training.

Ways their Usefulness can be Optimised

⁃ Partnership and broader stakeholder 
engagement

⁃ Enhance workplace training on OSH ⁃ Create buy-ins and scale-up usage 
among workers. 
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Conclusion

To address the OSH challenges workers face in their work, the adoption of DITs has been 
highlighted as important. However, technological, behavioral, and organizational challenges have 
been highlighted as hindrances to their effectiveness. 

It is therefore recommended that re-engineering of the DITs’ architecture, provision of adequate 
skills and training on their usage, and ethical standards and guidelines into the design of these 
systems will transition into digital OSH and promote decent work for all.
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