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Overview of talk

• How do regulations/associated guidance apply to use of robots and 
autonomous systems in construction?

• Are there significant gaps?

• If so, how could they be filled?



About the Speaker









Setting the scene



Overview of UK Health & Safety Law

The Health and Safety 

at Work etc. Act 1974

Regulations

European Directives

Provision and Use of 

Work Equipment 

Regulations

(PUWER)

Construction (Design 

and Management) 

Regulations 2015

(CDM)

Management of Health 

and Safety at Work 

Regulations

(‘Management Regs’)

Note:  No Regulations 

specifically dedicated to 

robots/autonomous systems
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Relative change in 
robots/1000 employees 
between 2005-2015 from 
de Vries et al. 2020



Implications for the Regulators

1) Limited data on risks/best practice for the Regulator to draw on

2) More immediate and prevalent risks to focus their limited resources on 
e.g. Health Risks





% of visits which will lead to enforcement action
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H&S benefits of autonomous vehicles

• AV could take over “highly repetitive 
tasks and those that expose 
workers to noise, inhaled air 
pollutants, diesel engine exhaust 
emissions (DEEE), carcinogens, 
vibration and risk of MSDs.” i.e. help 
protect worker’s health

• “AV such as bulldozers and 
excavators could make construction 
faster, cheaper and safer” i.e. 
commercial benefits
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March 2020
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2020 Predictions:  In 4-10 years time

• Increase in the use of technology-based tools and 
equipment e.g.

• remotely operated drones

• autonomous vehicles

• Robotics

• 3-D printing

• Help identify and manage health and safety risks 
on-site and ensure that planning and design are 
realised through the build. 
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European Agency for Safety and Health at Work:  16/06/22

• Benefits/examples in construction:
• Moving heavy loads (e.g. automated cranes, 

robotic arm and gripper)

• Repetitive movements (e.g. bricklaying)

• Concrete pumps with specialist sensors

• Reduce human exposure to hazardous 
environments

• Greater accuracy/better quality? 

• Less wastage/reworking?

• ‘Round the clock working?
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‘Management Regs’

• i.e. new technologies can help mitigate risks but could introduce new risks 

• Risk Assessment

• Apply the ‘principles of prevention’ (e.g. physically segregating a hazard is 
better than putting up a warning sign)

• Other specific laws and associated guidance can help us to determine what 
the risks and controls should be



Specific Regulations: PUWER and CDM
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PUWER 1998

• ACOP last updated 2014

• Just one passing reference 
to ‘robot’

• No reference to 
autonomous systems
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No mention of robots etc. in EU Directives
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The basic principles of PUWER

• Must ensure work equipment is suitably
• Designed/selected

• Installed

• Maintained

• Inspected

• Appropriate training and supervision is given

• Etc.

• i.e. regulations are broad enough to address robots/autonomous systems

• But so broad that employers may need more specific guidance



What specific risks are regulators worried about?
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HSE Research Report of 2012

This report was a review/ 
commentary on ISO/TS 15066

i.e. HSE recognised the emergence 
of ‘cobots’ a decade ago

Main risk being addressed is 
collision/impact
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‘Digital Revolution’

2016:  Focus is on the idea 
of workers and robots 
sharing same space

“Design of sophisticated 
robots that can work 
alongside workers without 
the need for segregation”
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March 2020



HSE mindmap of 
pros (pink) and cons 
(blue) of these new 
technologies.

Cons include 
“Injuries, Malfunction 
and Collisions”
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Segregation prevents contact with a hazard 
that would otherwise cause harm
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123 fatal injuries to workers in the UK 2021-2022

• The focus on collision/impact injuries 
may be obvious…

• 56 fatalities caused by being struck by 
a moving vehicle, object or 
machinery

• Psychological bias?

• The research serves as an important 
aide memoire for risk assessors
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Principles of ISO/TS 15066: 2016

• Guidelines for designing and implementing a workspace to control risk when 
humans and robots interact in the same space

• In the event of accidental contact, no pain or injury occurs

• “Combat risk at source” – making something intrinsically safer is better than 
segregation
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Summary of PUWER

• Broad enough to cover robots/autonomous systems

• Lack of specific guidance

• An apparent over-emphasis on risk of collision



Construction (Design & Management) 
Regulations 2015



Part 4

• Traffic Routes

• Vehicles

Note:  No specific references 

to robots/autonomous systems
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Definitions – could cover mobile robots etc.

• “vehicle” includes any mobile work equipment

• “work equipment” means any machinery, appliance, apparatus, tool or 
installation for use at work (whether exclusively or not)

• Traffic routes must be organised to allow safe movement of vehicles 
and pedestrians.  

• Starting point:  Segregation of access routes.

• Vehicles:
• Must be driven/operated in a safe manner

• Unintended movements must be prevented or controlled

• Suitable warnings from the driver/operator
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HSG 144, 2009
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No specific reference to robots etc.



Designing/planning for use of robots



Duty of care of designers

• Must identify and seek to eliminate/control risks to people throughout 
building lifecycle including people carrying out construction work 







i.e. designers are obliged to consider the health and safety implications of 

their designs and this includes considering their ‘buildability’



Note:  No specific references to 

designing for use of robots/ 

autonomous systems

Practical guidance to help designers 

fulfil their duties including identifying 

and managing risks
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Questions for designers

1. Is the project likely to use robots, autonomous systems etc.?               
(Will the client accept the potential uncertainties & costs vs commercial 
and H&S benefits?)

2. If so, which technologies might be used?

3. How would designs need to change to facilitate use of those technologies?
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Designing for use of robots etc.

• How would the team get this equipment into/onto our site/building or 
temporary works (such as scaffolding)? 
• E.g. ramps or cranes

• What are the implications for temporary works design? (e.g. width or loading bearing 
capacity of scaffolds, suitable locations for crane)

• Will site constraints permit use of this equipment? 

• Will specifications need to change (e.g. limiting weight or size of components 
to enable robots to lift them)

• Where could expensive equipment be securely stored/maintained on site?

• Will phasing or sequencing need to change?



My take home message

• The use of robots and autonomous systems cannot be an afterthought…

• It needs to be a fundamental consideration in project plans/designs from 
the start of a project
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Adopting good practices from other industries

• E.g. Failure Modes and Effects Analysis (FMEA)

• Used in manufacturing

Function Potential 
failure mode

Potential effect Potential cause of failure Current 
process 
controls

Travel from 
point A to 
point B

Deviates from 
intended route

Collision with 
pedestrians, 
vehicles or 
structures

• Input error (e.g. wrong co-
ordinates entered)

• Mechanical failure (e.g. tracks 
or legs) causing unintended 
movement

• Uneven/unsuitable surface 
causing unintended movement 
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Summary

• Regulations are suitably broad to encompass robots, autonomous vehicles etc.

• Risk assessments are critical for examining what could go wrong and decide 
what controls are needed.  We could borrow good practice from other 
industry sectors (e.g. FMEA)

• The research paper can serve as an aide memoire for risk assessors.

• The decision to use new technologies must start with clients & designers.
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