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► Work equipment design is covered by 

directive 98/37, with obligations on 
manufacturers; 

► Work equipment use is covered by directive 

89/655 (minimum standard) which defines 
employers’ obligation
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► The context

► The problem:
► The large number of severe accidents that are occurring 

► Possible solutions

► The ETUI questions
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http://www.cdc.gov/niosh/mining/topics/topicpage21.htm



http://www.wvminesafety.org/safety.htm
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Root causes

►Poor original design or redesign 

►Control-display layout 

►Inadequate ingress/egress design 

►Exposed sharp surfaces or pinch points 

►Unguarded moving parts 

►Restricted visibility 
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Basic design concepts & principles to be 
applied to all machinery

Design guidance on safety aspects 
applicable to a wide range of machinery

Design guidance applicable to a particular 
machine or group of machines

Possible solutions
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What can go wrong ?

How bad ?

How often ?

So what ?

What do I do ?
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The message of EN ISO 12100



Hazard
Identification

Hazard
Identification

The message of EN ISO 12100

The designer shall identify hazards taking into account the following:

a) human interaction during the whole life cycle of the machine;

b) possible states of the machine (…)

c) unintended behaviour of the operator or reasonably foreseeable misuse of 

the machine, for example:

1. loss of control of the machine by the operator (especially for hand-held 

or mobile machines) ;

2. reflex behaviour of a person in case of malfunction, incident or failure 

during the use of the machine ;

3. behaviour resulting from lack of concentration or carelessness;

4. behaviour resulting from taking the "line of least resistance" in carrying 

out a task;

5. behaviour resulting from pressures to keep the machine running in all 

circumstances;
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The message of EN ISO 12100

Human factors

Human factors can affect risk and shall be taken into account in the risk 
estimation. This includes, for example:

1. interaction of person(s) with the machinery including correction of 
malfunction;

2. interaction between persons;

3. stress related aspects;

4. ergonomic aspects;

5. capacity of persons to be aware of risks in a given situation depending on 
their training, experience and ability;

6. fatigue aspects;

7. aspects of limited abilities (for example due to disability, age).
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The message of EN ISO 12100

Inherently safe design measures - Observing ergonomic principles

1. Ergonomic principles shall be taken into account in designing machinery to 

reduce mental or physical stress and strain of the operator. These 
principles shall be considered when allocating functions to operator and 

machine (degree of automation) in the basic design. It also improves the 

performance and reliability of the operation and hence it reduces the 

probability of errors at all stages of machine use. 

2. Account shall be taken of body sizes likely to be found in the intended user 

population, strengths and postures, movement amplitudes, frequency of 

cyclic actions.

3. All elements of the "operator-machine" interface such as controls, 

signalling or data display elements, shall be designed to be easily 

understood so that clear and unambiguous interaction between the

operator and the machine is possible. 
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Feedback in action



Workgroups management sheet

Order of 
tasks 

Operating 
Procedure 

 

Description of the 
procedure for 
carrying out the tasks 
listed with 
information on the 
equipment used, 
safety devices and 
personal protective 
equipment (PPE).  

Competence 

 

Information about 
the competence 
required for 
optimum 
execution of task 
(use of 
equipment, 
materials, 
procedure etc. 
and information 
about the 
instruction 
handbook).  

Hazards/Risks 

 

Factors that represent 
a hazard as regards the 
machinery itself, 
equipment, safety 
devices, surrounding 
conditions (e.g. 
microclimate, dust, 
lighting or layout), 
fatigue and 
organisational factors 
(frequency, shifts 
etc.). 

Suggestions for 
prevention 

Notes on how to 
prevent the hazards 
identified and 
information on 
training, the 
instruction 
handbook, safety 
devices, procedure, 
PPE, etc. 

 
 

    

Work phase:_______________________



Since ten years, ETUI 
uses an ergonomic 
method to collect the 
machinery operators 
knowledge and 
experience. 

This knowledge is then 
elaborated and 
communicated to 
Employers, Designers, 
Authorities 

The input into DESIGN is 
made via Standardization

This method is called 
Feedback
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European level

National level

National 

Standardization 

Bodies (NSBs) 

are the gateway 

to participate in 

Standardization 

…

… therefore, the first 

‘channel’ to bring 

workers’ knowledge 

into the standard is 

through each NSB



The way forward

► Neglecting human-machine compatibility requires the greatest investment in 

operator training, and operator training is the less reliable line of defense 

against unwanted events. A “new deal” must be set up to bring ergonomics 

closer to machinery manufacturers

► How to design a system where the field experience (either coming from OHS 

bodies, final users, inspectors, market surveillance authorities) is centralized 

and elaborated in order to be shared with INDUSTRY?

► One possible model: collecting data from the field with adequate tools like 

FEEDBACK©, elaborating this data, and making it available to Designers

© FEEDBACK is the tool developed by Dr. Strambi in 1999 and applied by ETUI on various categories of machines



Questions to the Panel

► What would be the most useful ways to have risk assessment
intergrating users’ knowledge with machinery ?

► How to avoid that cheaper machinery are sold incomplete, with essential 

safety devices offered as an optional extra ?

► How to make sure that the R.A. done by Manufacturers and Employers 

converge and complement each other ?



http://hesa.etui-rehs.org/uk/dossiers/dossier.asp?dos_pk=19

Stefano Boy sboy@etui.org
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