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Agenda

• HFE and 614-1, why and when?

• The Treaty of Lisbon treats Directives

• From Directive to Regulation

• Standards, OSH and Harmonisation

• Essential Health & Safety Requirements 
and Ergonomic Design Principles

• Mental Abilities, Human-System Interaction, 
User Expectations, Automation
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[By Matti Blume, Detail of a portainer at Containerterminal Burchardkai, 
Hamburg, 2019, CC BY-SA 4.0, via WikiMediaCommons]



Guidance for the application of ergonomics 
standards in the design of machinery
• EN 13861:2011 – Safety of Machinery …

• Application of standards in the design process

• Risk assessment according to EN ISO 12100

• limits of machinery regarding ergonomics

• identification of ergonomics related hazards

• ABC types of standards

• search, selection, application

• alternative measures / procedures

• Risk reduction

• Application of EN 614-1

• C type standard is not available

• C type standard does not cover issue
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Organisation of OSH in the EU

• Treaty of Lisbon

• Article 153

• Minimum requirements on OSH in company

• OSH Framework Directive 89/391/EEC etc.

• risk assessment refers to human jobs

• OSH for worker population

• Article 114

• Product safety requirements for use in EU

• Machinery Directive 2006/42/EC etc.

• risk assessment refers to human tasks

• free exchange of products within EU, 
but market protection towards EU
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operational companies‘ obligation

National lawNational law

e.g., e.g.,

[DGUV Information 209-074 2015, 14]



OSH Framework Directive 89/391/EEC

• Risk assessment refers to human jobs
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[By Jeff Green/Rethink Robotics, Collaborative robot Sawyer 
on the factory floor at Tennplasco in Lafayette, TN, CC BY 
4.0, via Wikimedia Commons]

[https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=celex%3A31989L0391]

…

…

The objective of this Directive is 
to introduce measures to encourage improvements 

in the safety and health of workers at work. 
… 

The employer shall combat, the worker shall 
…



Machinery Directive 2006/42/EC

• Risk assessment refers to human tasks
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…

[http://data.europa.eu/eli/dir/2006/42/2019-07-26]…

[By Whoisjohngalt, Okuma_MULTUS_U3000_multi-tasking_(lathe) 
machine_with_automatic_tool_changer, CC BY-SA 4.0, via Wikimedia Commons]

…
Before placing machinery 

on the market and/or putting it into service, 
the manufacturer or his authorised representative 

shall: (a) ensure that it satisfies 
the relevant essential health and safety requirements 

set out in Annex I;
…



Machinery Regulation (EU) 1230/2023

• Risk assessment refers to human tasks

Human Factors & Ergonomics in harmonised Standardisation                              peter.nickel@dguv.de 03/07/2024 7

[http://data.europa.eu/eli/reg/2023/1230/2023-06-29]

…

[By Whoisjohngalt, Okuma_MULTUS_U3000_multi-tasking_(lathe) 
machine_with_automatic_tool_changer, CC BY-SA 4.0, via Wikimedia Commons]

…

effective from 2027
without transition period

This Regulation lays down health and safety 
requirements for the design and construction of 

machinery, related products and partly completed 
machinery 

to allow them to be made available on the market 
or put into service 

while ensuring a high level of protection of the 
health and safety of persons, in particular 

consumers and professional users … .



Differences between
Machinery Directive &
Machinery Regulation
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https://eurogip.fr/wp-
content/uploads/2024/01/EN-
EUROGIP-ETUI_Machinery-
from-the-Directive-to-the-new-
Regulation-V2-2023-12.pdf



Guide to application of MD and MR

• Guide edition 2.3 (13/06/2024)

• htps:// ec.Europa.eu/docsroom/documents/60145

• Machinery Directive 2006/42/EC

• Machinery Regulation (EU) 2023/1230
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Organisation of OSH in the EU

• Treaty of Lisbon

• Article 153

• Minimum requirements on OSH in company

• OSH Framework Directive 89/391/EEC etc.

• risk assessment refers to human jobs

• OSH for worker population

• Article 114

• Product safety requirements for use in EU

• Machinery Directive 2006/42/EC etc.

• risk assessment refers to human tasks

• free exchange of products within EU, 
but market protection towards EU
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operational companies‘ obligation

National lawNational law

e.g., e.g.,

[DGUV Information 209-074 2015, 14]



European Standardisation and Harmonised Standards

• Standards are available at

• national (e.g., MSZ, ÖNORM, SF, DIN), 

• European (e.g., EN) (= EU national level),

• international level (e.g., ISO, IEC) and

• combined levels (MSZ EN, MSZ ISO, MSZ EN ISO)

• ABC types of standards (see EN ISO 12100)

• A: basic concepts, principles for design and general 
aspects, applied to machinery

• B: generic safety aspects, B1 particular safety
aspect (e.g., safety distances) or B2 safeguard 
(e.g., two-hand control)

• C: machine specific safety
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[DGUV Information 209-074 2015, 16]

EN ISO 12100

EN 614-1

EN 13557

[https://www.cencenelec.eu/about-cen/]



European Standardisation and Harmonised Standards

• European standard

• European standard harmonised regarding the 
Machinery Directive 2006/42/EC

• European and international standard

• European standard not harmonised regarding 
any European Union Directive or Regulation, 
but nevertheless, of high use in design
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European Standardisation and Harmonised Standards

• Harmonised standards are standards which 
are developed by the European 
standardisation organizations on behalf of the 
European Commission. They specify the basic 
requirements of EC Directives. Annex ZA/B of 
a harmonized standard indicates which 
clauses of the relevant standard fulfil the 
essential requirements of the EC Directive.

• Harmonised standards according to the 
Machinery Directive 2006/42/EC:

• https://eur-lex.europa.eu/ 
eli/dec_impl/2023/1586/oj

Human Factors & Ergonomics in harmonised Standardisation                              peter.nickel@dguv.de 03/07/2024 13

[DGUV Information 209-074 2015, 16]

EN ISO 12100

EN 614-1

EN 13557

[https://www.cencenelec.eu/about-cen/]



Harmonised Standards regarding Machinery Safety

• They specify the basic requirements of the 
Machinery Directive for safety and health 
protection (see Annex I). When reaching the 
protection level of an applicable harmonized 
European standard, the corresponding 
requirement from the Directive is 
simultaneously considered satisfied (i.e., the 
compliance with the corresponding directive).

• Standards are not legally binding. Other 
measures can replace (harmonised) standards 
content. But then, the manufacturer must 
provide verification of compliance with the 
Directive. 

• The so-called presumption of conformity 
applies with a harmonised standard available. 
By satisfying the protective objectives of this 
standard, it is assumed that conformity with the 
directive is ensured for this safety aspect.
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HFE Harmonised Standards according to the Machinery Directive/Regulation

• Several harmonised standards

• most related to pure safety issues 
(CEN/ TC 199 Machinery safety)
e.g., EN ISO 12100, EN ISO 13849

• some related to ergonomics in safety issues
(CEN/ TC 122 Ergonomics)
e.g., EN 614 series, EN 894 series

• EN 614 Safety of machinery 
- Ergonomic design principles 

• Part 1: Terminology and general principles
• Part 2: Interactions between the design of 

machinery and work tasks

• EN 894 Safety of machinery 
- Ergonomics requirements for the design of 
displays and control actuators

• Part 1: General principles for human 
interactions with displays and control 
actuators, Part 2: …

• EN 981: Safety of machinery 
- System of auditory and visual danger and 
information signals

• EN ISO 7731: Ergonomics 
- Danger signals for public and work areas 
- Auditory danger signals

• etc.
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https://eur-lex.europa.eu/eli/dec_impl/2023/1586/oj



Revision of Harmonised Standards

• Revisions performed as usual

• Current challenge due to lack of transition 
period towards MR (EU) 2023/1230

• MR (EU) 2023/1230 effective by 01/01/2027

• Most of standards harmonized regarding the 
MD 206/42/EC will (partly) be valid regarding 
the MR (EU) 2023/1230

• But, issues new to MR (EU) 2023/1230 need 
to be taken care of by manufacturers until 
standard revision covers all new issues

• EC will update list of harmonized standards

• CEN/ TC 122/ WG 2 started revision of EN 614 

• Part 1: Terminology and general principles
• Part 2: Interactions between the design of 

machinery and work tasks

• Next are others, e.g. EN 894 series, EN 981
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Specification of Essential Health & Safety Requirements



EN 614 series: Safety of Machinery – Ergonomics design principles 

• Part 1: Terminology and general principles

Human Factors & Ergonomics in harmonised Standardisation                              peter.nickel@dguv.de 03/07/2024 17



EN 614 series: Safety of Machinery – Ergonomics design principles 

• Part 1: Terminology and general principles
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EN 614 series: Safety of Machinery – Ergonomics design principles 

• Part 1: Terminology and general principles
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EHSRAnnex

Principles of safety integration1.1.2

Ergonomics1.1.6

Operating positions1.1.7

Seating1.1.8

Control devices1.2.2

Extreme temperatures1.5.5

Noise1.5.8

Vibrations1.5.9

Information and warnings on the machinery or related product1.7.1

Warning devices1.7.1.2

Warning of residual risks1.7.2

minor revision

major revision



Include changes in EHSR (ch. 1) if not already covered in other standards

• 1.2.1. Safety and realiability of control systems

• Control system of machinery or related 
products (with AI) shall be designed and 
constructed in such a way that: … (c) it shall 
be possible at all times to correct the 
machinery or related product in order to
maintain its inherent safety. 

• 1.3.7. Risks related to moving parts

• The prevention of risks of contact leading to 
hazard situations and the psychological 
stress that may be caused by the interaction 
with the machine shall be adapted to: (a) 
human-machine coexistence in a shared 
space without direct collaboration; (b) 
human-machine interaction.

• 1.6.2. Access to operating positions and 
servicing points

• In the case of machinery or related products 
into which persons shall enter for operation, 
adjustment, maintenance or cleaning, the 
machinery accesses shall be dimensioned 
and adapted for the use of rescue equipment 
in such a way that an emergency rescue of 
the persons is possible.

• 1.7.1. Information and warnings on the 
machinery or related product

• Any written or verbal information and 
warnings must be expressed in a language 
which can be easily understood by users, as 
determined by the Member State concerned.
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EHSR 1.1.6. Ergonomics

• Under the intended conditions of use, the 
discomfort, fatigue and physical and psychological 
stress faced by the operator shall be eliminated or 
reduced to the minimum possible, taking into 
account at least, the following ergonomic principles:
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EHSR 1.1.6. Ergonomics

• Under the intended conditions of use, the 
discomfort, fatigue and physical and psychological 
stress faced by the operator shall be eliminated or 
reduced to the minimum possible, taking into 
account at least, the following ergonomic principles:
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At least all ergonomic 
principles mentioned

e.g., guidance on how to 
assess operator‘s capacity

Human-machine interface design 
for dynamic function allocation 

(i.e., adaptive and adaptable human-automation interaction)

Feedback design for dynamic funtion allocation



EHSR 1.1.6. Ergonomics

• Under the intended conditions of use, the 
discomfort, fatigue and physical and psychological 
stress faced by the operator shall be eliminated or 
reduced to the minimum possible, taking into 
account at least, the following ergonomic principles:

• …

• (f) adapting the human-machine interface to 
the foreseeable characteristics of the 
operators, including with respect to 
machinery or a related product with intended 
fully or partially self-evolving behaviour or 
logic that is designed to operate with varying 
levels of autonomy; …

Human Factors & Ergonomics in harmonised Standardisation                              peter.nickel@dguv.de 03/07/2024 23



Human Factors & Ergonomics in harmonised Standardisation                              peter.nickel@dguv.de 03/07/2024 24



EHSR 1.1.6. Ergonomics

• Under the intended conditions of use, the 
discomfort, fatigue and physical and psychological 
stress faced by the operator shall be eliminated or 
reduced to the minimum possible, taking into 
account at least, the following ergonomic principles:

• …

• (f) adapting the human-machine interface to 
the foreseeable characteristics of the 
operators, including with respect to 
machinery or a related product with intended 
fully or partially self-evolving behaviour or 
logic that is designed to operate with varying 
levels of autonomy; …

Human Factors & Ergonomics in harmonised Standardisation                              peter.nickel@dguv.de 03/07/2024 25



Human Factors in Automation Design

• Design challenges – design for

• changes in operator feedback

• changes in operator tasks and task structure

• operators’ mental response to change

• Combat ironies of automation

• Design joint human-automation systems

• Automation is not a homogenous technology!

• Human-automation design is system design

• function allocation, what is automated, level of 
automation, human-system interactions, 
simulation etc.

Human Factors & Ergonomics in harmonised Standardisation                              peter.nickel@dguv.de 03/07/2024 26

[Lee & Seppelt 2009, HF in automation design]

[By Matti Blume, Detail of a portainer at Containerterminal Burchardkai, 
Hamburg, 2019, CC BY-SA 4.0, via WikiMediaCommons]



EHSR 1.1.6. Ergonomics

• Under the intended conditions of use, the 
discomfort, fatigue and physical and psychological 
stress faced by the operator shall be eliminated or 
reduced to the minimum possible, taking into 
account at least, the following ergonomic principles:

• …

• (f) adapting the human-machine interface to 
the foreseeable characteristics of the 
operators, including with respect to 
machinery or a related product with intended 
fully or partially self-evolving behaviour or 
logic that is designed to operate with varying 
levels of autonomy; …

• Human Factors and AI

• „… intended fully or partially self-evolving 
behaviour or logic …“

• Has self-learning been finished or not 
before placing machine into operation?

• What is required from HFE perspective, 
when machine functioning is dynamic and 
not necessarily predictable in the long run?

• … 
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CEN TC 122/ WG 2 has started the revision of EN 614-1

• In-person-Meeting of CEN TC 122/ WG 2 
for hands-on revision of EN 614-1

• Sept 2024

• Mainz (Germany)

• hosted by: German Social Accident 
Insurance Institution of the metal and 
woodworking industry (BGHM)

• Participants

• Employers, Trade Unions,

• Health & Safety professionals,

• Research, …

• Contact your national standardisation body!
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Thank you very much for your attention!

Contact: 

Dr. Peter Nickel

Institute for Occupational Safety and Health of the
German Social Accident Insurance (IFA)

D: Accident Prevention: Digitalisation – Technologies
S: Intelligent Technical Systems & Work Environment
U: Human-System Interaction

D-53757 Sankt Augustin, Germany

+49 30 13001-3514

peter.nickel@dguv.de
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[By Peter Nickel; Verkehrshaus, CH]


