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Learning Objectives

• Define Industry 4.0 and its impact on the future of work

• Provide examples on how Industry 4.0 technology is 
currently impacting the workplace

• Wearable devices 

• Robots, co-bots and augmentation devices 

• AI

• Discuss our roles as Occupational Health Advocates and 
the implementation of Industry 5.0



https://slidemodel.com/templates/industry-4-0-powerpoint-template/

Industry 4.0 & the future of work







Progress or Pitfall?



Wearable Technology
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Risk Assessment

Vivetech ViVeHuman September 25, 
2023






Prevention through Design

September 25, 2023
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Hand Posture & 
Force Estimation



Manual Material Handling
Risk Assessment

Origin Destination

V

H V

H

The origin and 
destination of a lift

Calculate hand 
locations (V and H) 

by IMUs data

Measure hand locations (V 
and H) by ImageJ analysis 
and tape measurements

Measurement of vertical hand location: 
Error 5.05 cm 
Measurement of horizontal hand location: 
Error 1.65cm



https://www.strongarmtech.com/solutions/warehouse-distribution/



Wearables & Safety





Wearable 
Technology
& Workplace 
Surveillance

• increases workplace stress
• Promotes worker alienation
• Lower job satisfaction
• quantity is more important 

than quality
https://www.theatlantic.com/business/archive/2018/10/employee-surveillance/568159/

https://www.theatlantic.com/business/archive/2018/10/employee-surveillance/568159/


Organizations intending to implement wearable technology should 
(a)focus its use on improving workplace safety, 
(b)advance a positive safety climate, 
(c)ensure sufficient evidence to support employees' beliefs that 

the wearable will meet its objective, and 
(d)involve and inform employees in the process of selecting and 

implementing wearable technology.



Robots & Cobots



Robots & Cobots Defined

• A robot is an actuated 
mechanism programmed to 
perform intended tasks

•  A robot can perform tasks 
based on current state and 
sensing, without human 
intervention

Cobots

• A collaborative robot 
(cobot) is capable of 
learning multiple tasks to 
assist human beings

• A collaborative robot is not 
intended to augment the 
human worker's capabilities 
nor take the place of a 
human worker

Ro
bo

ts
Cobots



Robots versus Cobots



Robots – Accomplish tasks 
without the human

https://youtu.be/4qrlFse5I1U



Cobots – Accomplish tasks 
with Humans

https://www.youtube.com/watch?v=E8oE0mx53NQ



Impact on the 
Worker

• Cobots 
reduced idle 
time by 85% 
compared to 
human alone

• Machine Only 
– No work for 
humans!



Robots vs. Cobots

ROBOTS
PROS
• Can perform tasks unsafe for 

humans
• Increase productivity
• Creates high skilled jobs

CONS
• Replaces the low skilled 

worker
• Safety risks
• Still expensive

COBOTS
PROS
• Does not replace the human
• Creates high skilled jobs
• Can do the “undesirable” part 

of the task

CONS
• Still more expensive than 

cheap labor
• Slower than robots
• Still expensive
• Reduction of idle time may 

increase workload



Workforce Skill Gaps

https://res.cloudinary.com/yumyoshojin/image/upload/v1/pdf/future-manufacturing-2019.pdf

https://res.cloudinary.com/yumyoshojin/image/upload/v1/pdf/future-manufacturing-2019.pdf


Can we prepare our workforce?





















“pervasive and unchecked workplace surveillance 
fundamentally shifts the dynamics of power in the 
workplace in favor of firms in ways that harm 
workers and drive inequitable growth. It … leads to 
constant stress for workers who can be fired at any 
time”

https://equitablegrowth.org/research-paper/workplace-
surveillance-is-becoming-the-new-normal-for-u-s-workers/



https://www.nytimes.com/interactive/2022/08/14/business/worker-productivity-tracking.html







https://www.futureofworkhub.info/allcontent/2018/10/17/hr-in-the-age-of-big-data



Summary - Promise & Pitfalls
Implemented irresponsibly, expect:

• Higher workloads on humans
• Increased stress on and off job (replacement)
• Distrust of how data is being used
• Increased safety accidents 

Implemented responsibly, expect:
• Better information about the demands of a job
• Harder physical jobs to be replaced by automation- increased 

job retention
• Job/skill retraining
• Augmentation of physical/ cognitive capacity
• Data driven methods to optimize human wellness
• Reduced safety accidents



Progressing beyond the Pitfalls



https://knowhow.distrelec.com/manufacturing/is-your-business-ready-for-industry-5-0/

Industry 5.0 & the future of work



INDUSTRY 5.0 
“HUMAN-CENTRIC, SUSTAINABLE 
AND RESILIENT”

https://www.forbes.com/sites/jeroenkraaijenbrink/2022/05/24/what-is-industry-50-and-how-it-will-
radically-change-your-business-strategy/



• Robots aren’t supposed to supersede humans but co-op with them
• Industry 5.0 will bring broader benefits to the marketplace than industry 

4.0
• Industry 5.0 will create more jobs than eliminate.
• Personalisation will lead, not mass production.
• Psychology will control technology.
• The progress into industry 5.0 is inevitable. https://www.forbes.com/sites/jeroenkraaijenbrink/2022/0

5/24/what-is-industry-50-and-how-it-will-radically-change-
your-business-strategy/



Industry 4.0
Questions & Comments

http://ergo.berkeley.edu
Carisa.Harris-Adamson@ucsf.edu

http://ergo.berkeley.edu/
mailto:Carisa.Harris-Adamson@ucsf.edu
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