
A review of the Directive’s essential safety and health requirements, and
a look at possible future changes

The single European Act of 1985 committed all
member states of the European Union (EU) to the
implementation of the freedoms defined in the

Treaty of Rome, signed in 1956. One of these
freedoms is the movement of goods within EU
territory. National trading barriers had to be removed
to guarantee a free movement. 

As of today, 15 EU member countries have agreed to
join a single European market. With the EU
enlargement on the horizon, ten new countries,
predominantly from Central and Eastern Europe, will
join the European Economic Area (EEA). Effective
May 2004, the EU will grow with the addition of the
Czech Republic, Cyprus, Estonia, Latvia, Hungary,
Lithuania, Malta, Poland, Slovakia and Slovenia. This
expansion will create an economic area with a
population of almost a half billion consumers, and
will create new opportunities and act as a stimulus for
growth and investment. 

The Machinery Directive (the official title is Directive
98/37/EC of the European Parliament and of the
Council of 22 June 1998 on the approximation of the
laws of the Member States relating to machinery) is
one of several directives issued from Brussels, which
has been implemented into European law by means of
regulations.  Similar to most so-called “New
Approach” directives, the Machinery Directive is not
intended to be technically detailed but rather outlines
the essential safety and health requirements related to
the design and construction of machinery. 

The current Machinery Directive (98/37/EC,
published in the EU’s Official Journal on July 23,

1998) replaced the original Directive (89/392/EEC)
published in 1989 and amended by Directives
91/368/EEC, 93/44/EEC and 93/63/EEC. On January
1, 1995, the Machinery Directive became mandatory
throughout Europe, and all EU member countries
were required to adopt its essential requirements into
their respective national laws.

CE Marking
Conformity with the Machinery Directive is indicated
with the CE Mark, which is a mandatory marking for
products falling within the scope of this Directive. CE
stands for Conformité Européene, French for
European conformity. To legally affix the CE Mark to
a machine, manufacturers must first issue a
Declaration of Conformity (DoC), which is a formal,
signed statement indicating conformity with the
essential requirements of all applicable directives. CE
marking is a legal conformity scheme and is neither a
quality mark nor a safety label. The CE Mark, as well
as third party safety marks, can be placed together on
a machine to demonstrate extended due diligence.

Without the CE Mark, and without complying with
the provisions of the Directive, the product may not
be placed on the market or put into service anywhere
within the European Economic Area (the EEA
consists of the fifteen member states of the EU and
Norway, Iceland and Liechtenstein).  However, if the
product meets the provisions of the applicable
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European directives, these countries
may not prohibit, restrict or impede the
placing on the market or putting into
service of the product. Thus, the CE
Mark can be regarded as a product’s
trade passport for Europe.

Scope Of The Directive 
For the purposes of this Directive,
“machinery” means an assembly of
linked parts or components, at least one
of which moves. It also covers an
assembly of machines that are arranged
and controlled so that they function as
an integral whole. The latest
amendment to the Directive introduced
safety components, placed on the
market separately, into its scope. These
are defined as components which are
placed on the market “to fulfill a safety
function when in use and the failure or
malfunctioning of which endangers the
safety or health of exposed persons.”

Thus, the term “machinery” covers any
equipment, whether for domestic,
commercial or industrial applications,
that has parts actuated by a power
source other than manual effort.
However, there are some exceptions.
Excluded from the Directive are certain
machines where the risks are wholly
covered by other Directives. For
example, machinery where the risks are
mainly of an electrical origin are
covered by the Low Voltage Directive
(73/23/EEC). Such machinery is
already covered by standards listed
under the Low Voltage Directive as
published in the Official Journal.

The full requirements of the Machinery
Directive, including the issuance of a
DoC and the application of the CE
Mark, also apply to used or refurbished
machinery, including the following:
��Used or refurbished machinery which

is imported into the EU/EEA for the
first time from a country outside the
EU/EAA

��Used or refurbished machinery from
anywhere which is dismantled and
reconstituted to constitute new
machinery, presenting a new design
and new risks.

Definition Of “Machinery”
As stated in Article 1(2) of the
Directive, “machinery” means an
assembly of linked parts or
components, at least one of which
moves, with the appropriate actuators,
control and power circuits, etc., joined
together for a specific application, in
particular for the processing, treatment,
moving or packaging of a material. The
term “machinery” also covers an
assembly of machines which, in order
to achieve the same end, are arranged
and controlled so that they function as
an integral whole.

The one issue that has not been clear
from the beginning of the
implementation has been the ‘moving’
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topic. Is a CD player considered a machine due to its moving
parts? Of course not. Many products have moving parts in
various forms but do not fall within the scope of the Directive.
The movement must result from external energy (electricity,
battery, fuel, etc.) or stored energy (spring, weight). Thus, by
way of exception from this rule, the Machinery Directive also
covers certain lifting equipment moved directly by manual
effort. Other machinery moved by manual effort directly is
excluded. In addition, the main hazard generated from the
product has to be based on a mechanical source rather than an
electrical source.

Annex 1 – The Core Of The Machinery Directive
For a manufacturer, Annex I is the heart and soul of the
Machinery Directive. Annex I gives a comprehensive list of
the potential hazards which may arise from the design and
operation and gives general instructions on what hazards must
be avoided. The essential requirements of the Machinery
Directive, which are laid down in Annex I, are as follows:
��Essential health and safety requirements
��Additional essential health and safety requirements for

certain categories of machinery (agricultural-foodstuffs
machinery, portable hand-held and/or hand-guided
machinery, machinery for working wood and analogous
materials) 

��Essential health and safety requirements to offset the
particular hazards due to the mobility of machinery

��Essential health and safety requirements to offset the
particular hazards due to a lifting operation

��Essential health and safety requirements for machinery
intended solely for underground work 

��Essential health and safety requirements to offset the
particular hazards due to the lifting or moving of persons.

Exclusions To The Machinery Directive
Article 1(3) outlines a series of products that do not fall within
the scope of the Machinery Directive.  Products might be
covered by other, more appropriate directives, or the
application could be too specific. 

The following types of products are excluded from the scope
of the Machinery Directive:
��Machinery whose only power source is directly applied

manual effort, unless it is a machine used for lifting or
lowering loads

��Machinery for medical use used in direct contact with
patients

��Special equipment for use in fairgrounds and/or amusement
parks

��Steam boilers, tanks and pressure vessels
��Machinery specifically designed or put into service for

nuclear purposes which, in the event of failure, may result in
an emission of radioactivity

��Radioactive sources forming part of a machine
��Firearms
��Storage tanks and pipelines for petrol, diesel fuel,

inflammable liquids and dangerous substances
��Means of transport, i.e. vehicles and their trailers intended

solely for transporting passengers by air or on road, rail or
water networks, as well as means of transport in so far as
such means are designed for transporting goods by air, on
public roads, rail networks or on water (vehicles used in the
mineral extraction industry are not excluded)

��Seagoing vessels and mobile offshore units, together with
equipment on board such vessels or units

��Cableways, including funicular railways, for the public or
private transportation of persons

��Agricultural and forestry tractors, as defined in Article 1(1)
of Council Directive 74/150/EEC of 4 March 1974 on the
approximation of the laws of the Member States relating to
the type-approval of wheeled agricultural or forestry
tractors, as last amended by Directive 88/297/EEC

��Machines specifically designed and constructed for military
or police purposes

��Several applications of lifts which permanently serve
specific levels of buildings and constructions, having a car
moving between guides which are rigid and inclined at an
angle of more than 15 degrees to the horizontal.
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Relation To Other Directives
Besides the Machinery Directive,
manufacturers of industrial equipment
might have to deal with additional
directives. Other directives could
complement the Machinery Directive,
such as the EMC Directive
(89/336/EC), or overlap with the
Machinery Directive such as the Low
Voltage Directive (73/23/EC). To ensure
compliance with all applicable EU
directives, manufacturers of machinery
should also consider the provisions of
the following four European directives:

��The Lift Directive (95/16/EC) covers
new lifts (i.e., elevators) permanently
installed in buildings and
constructions for carrying passengers
or passengers and loads. It also
applies to certain safety components
for lifts listed in Annex IV of the Lift
Directive. It does not cover lifts
temporarily installed on construction
sites or lifts installed on machinery
and intended exclusively for access to
the workplace, which are covered by
the Machinery Directive

��The Noise Directive (2000/14/EC)
regulates the noise emission in the
environment by equipment for use
outdoors. This Directive covers 57
different categories of equipment for
use outdoors, which are divided into
two groups. One group is listed in
Article 12 and is subject to noise
limits. The other group is listed in
Article 13 and is subject to noise
marking only. Of the 57 categories of
equipment, 22 are listed in Article 12.
For these types of equipment, the
manufacturer is legally obligated to
meet certain sound power level limit
values. These values must be assessed
and confirmed by a Notified Body.

��The ATEX Directive (94/9/EC)
applies to equipment and protective
systems intended for use in
potentially explosive atmospheres,
and has finally entered into force as of
July 1, 2003. The new ATEX
Directive replaces three “old
approach” directives, 76/117/EEC,
79/196/EEC (9) and 82/130/EEC.

��The Product Safety Directive
(92/59/EEC) contains a general
definition of a ‘safe product,’ to mean
“any product which, under normal or
reasonably foreseeable conditions of
use, including duration, does not
present any risk or only the minimum
risk compatible with the product’s
use, considered as acceptable and
consistent with a high level of
protection for the safety and health of
persons.” The Directive lays down
requirements for product safety of
consumer products within the EU;
however, it does not cover products
used only for industrial applications.

Standards –Tools With Which To
Demonstrate Compliance
Compliance with the applicable
European harmonized standards is the
recommended way of meeting the
essential health and safety requirements
of the Machinery Directive. Suppliers
from outside the EU may be

disappointed on the issue of standards,
which play a vital role in the
implementation of EU directives. All
directives refer to so-called
‘harmonized’ European standards –and
only European standards – as providing
a presumption of conformity to the
requirements of the directive.
Harmonized standards which are related
to a directive must be published in the
Official Journal of the European Union
(see Article 5(1)), and must be listed in
accordance with Article 12 of the
Directive.

The European Committee for
Standardization (CEN) is working to
produce a complex of European
standards at three levels in support of
the Machinery Directive. The first (A)
level comprises general principles for
the design of all types of machinery
(e.g. EN 292 Mechanical Design, or EN
1050 for risk assessment). The second
(B) level covers specific safety devices
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and ergonomic aspects of ranges of machinery types (e.g. EN
418 Emergency Stop Equipment, or EN 574 for two-hand
controls). Finally, the third (C) level covers specific classes of
machinery by calling up the appropriate standards from the
first two levels and addressing requirements specific to class
(e.g. EN 201 for injection molding machines, or EN 474 for
earth-moving machinery). 

To date, most of the Level A and B standards have been
published, but some 600 technical committees and working
groups are working to produce the Level C standards, with
priority being given to Annex IV categories of machinery. It
will be several years before all of these Level C standards are
published. Meanwhile, conformity with the essential
requirements of the regulations can be demonstrated by using
Level A and B standards and calling up criteria from the most
appropriate generic product standard. 

Here is a list of the harmonized key standards under the
Machinery Directive:
��EN 292-1,-2: Safety of machinery – Basic concepts, general

principles for design

��EN 1050: Safety of machinery – Principles for risk
assessment

��EN 60204-1: Safety of machinery – Electrical equipment of
machines

��EN 954-1: Safety of machinery – Safety related parts of
control systems

��EN 294: Safety of machinery  - Safety distances

��EN 349: Minimum gaps to avoid crushing of parts of the
human body

��EN 418: Safety of machinery  - Emergency stops

��EN 1088: Safety of machinery – Interlocking devices

��EN 775: Robots

Annex IV – Notified Body Involvement
Broadly, the Machinery Directive splits machinery into two
categories: extremely dangerous machines and normal
machines. Machines with high hazard potential and selected
safety components are listed in Annex IV of the Machinery
Directive. These products are subject to special requirements.
If the machinery is listed in Annex I, the manufacturer must
involve a Notified Body before affixing the CE Mark
(typically, the Notified Body will issue an EC type approval).
All other machines must also conform with the essential
health and safety requirements listed in Annex I of the
Directive, but the manufacturer or importer may complete the
assessment of conformity himself. The manufacturer must
then draw up a technical construction file, a Declaration of
Conformity and affix the CE Mark. 

Following is a list of machines and safety components for
which this procedure applies:

Machines with high hazard potential
1. Circular saws (single or multi-blade) for working with

wood and analogous materials or for working with meat
and analogous materials:
��Sawing machines with fixed tool during operation,

having a fixed bed with manual feed of the work piece or
with a demountable power feed 

��Sawing machines with fixed tool during operation,
having a manually operated reciprocating saw-bench or
carriage 

��Sawing machines with fixed tool during operation,
having a built-in mechanical feed device for the work-
pieces, with manual loading and/or unloading

��Sawing machines with movable tool during operation,
with a mechanical feed device and manual loading and/or
unloading

2. Hand-fed surface planning machines for woodworking
3. Thicknessers for one-side dressing with manual loading

and/or unloading for woodworking
4. Band-saws with a fixed or mobile bed and band-saws with

a mobile carriage, with manual loading and/or unloading,
for working with wood and analogous materials or for
working with meat and analogous materials

5. Combined machines of the types referred to in 1 to 4 and 7
for working with wood and analogous materials
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Figure 1:  Determining the compliance route for Annex IV machinery
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6. Hand-fed tenoning machines with
several tool holders for woodworking 

7. Hand-fed vertical spindle moulding
machines for working with wood and
analogous materials

8. Portable chainsaws for woodworking 
9. Presses, including press-brakes, for

the cold working of metals, with
manual loading and/or unloading,
whose movable working parts may
have a travel exceeding 6 mm and a
speed exceeding 30 mm/s

10. Injection or compression plastic-
molding machines with manual
loading or unloading

11. Injection or compression rubber-
molding machines with manual
loading or unloading

12. Machinery for underground
working of the following types:
��Machinery on rails: locomotives

and brake-vans 
��Hydraulic-powered roof supports
��Internal combustion engines to be

fitted to machinery for
underground working

13. Manually-loaded trucks for the
collection of household refuse
incorporating a compression
mechanism

14. Guards and detachable transmission
shafts with universal joints as
described in Section 3.4.7

15. Vehicles servicing lifts
16. Devices for the lifting of persons

involving a risk of falling from a
vertical height of more than three
meters

17. Machines for the manufacture of
pyrotechnics.

Safety components 
1. Electro-sensitive devices designed

specifically to detect persons in order
to ensure their safety (non-material
barriers, sensor mats,
electromagnetic detectors, etc.) 

2. Logic units which ensure the safety
functions of bimanual controls 

3. Automatic movable screens to protect
the presses referred to in A 9, 10 
and 11 

4. Roll-over protection structures
(ROPS) 

5. Falling-object protective structures
(FOPS).

Figure 1 describes the procedure that
must be followed for Annex IV
machinery.

Hazard Analysis And Risk Assessment
A major obligation under the
Machinery Directive for any
manufacturer is to perform a hazard
analysis and risk assessment. The
hazard analysis is an instrument to
identify hazards of the machine in
different phases of its life cycle and to
implement counter measures if needed.
The risk assessment is a series of
logical steps to address, reduce and
eliminate hazards. 
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EN 1050 outlines several risk
assessment methods and techniques.
EN 1050, in combination with EN 954-
1, introduces performance categories as
guidance for designing the safety
related parts of control systems. EN
954-1 does not specify which safety
function shall be used, but based on the
potential severity of a hazard, the
frequency of accessing the hazardous
location, and the probability of the
occurrence, the designer will get
guidelines on how to design the safety
circuit and how to select the appropriate
safety related components. 

Based on the three parameters
described before, a manufacturer can
refer to the following chart to determine
the appropriate safety category for his
machine.

Technical Construction File (TCF)
Another obligation for the
manufacturer, or authorized

representative in the European Union, is
the compilation of a Technical
Construction File (TCF). This file
contains information about the machine
to demonstrate compliance with the
provisions of the Directive. The
Technical File must be kept available
for the national market surveillance
authorities for at least ten years from
the last date of manufacture of the
machine. The TCF must include all
relevant design, construction, risk
assessment and compliance verification
documentation (such as test data), as
well as appropriate manuals. The
volume of a TFC depends on the nature
of a machine and the conformity route
that has been chosen (e.g., use of sound
engineering practice instead of
harmonized standards). 

Future Developments And Anticipated
Changes
In January 2001, the Commission
published a proposal for an extensive
overhaul of the Machinery Directive.
The proposals are mainly concerned
with simplification and clarification, but
also include the addition of several new
machinery categories not covered in the
current Directive. The new legislation is
targeted to come into force in 2006.
Following is  a quick overview of the
anticipated changes:

��A new extensive section with
renewed and better definitions, e.g.
for ‘machinery’ or ‘placed on the
market’

��A more detailed explanation on how
to handle sub assemblies and
components

��A better explanation on when and
how to affix the CE marking

��Minor changes to the list of hazards
described in Annex I

��CE marking for refurbished and used
machinery

��Better separation between Machinery
and Low Voltage Directive

��Minor changes in Annex IV

��Relaxed requirements for machinery
designed based on harmonized
standards

��Limited involvement of a Notified
Body in case the manufacturer has an
appropriately accredited quality
system in place (modular approach)

��More stringent market surveillance in
all member countries.

Conclusion
Almost one decade after the
implementation of the Machinery
Directive, the machinery industry is
progressively regulating itself. On one
hand, manufacturers are increasingly at
risk if they fail to comply with the
Machinery and other applicable
directives. On the other hand, more and
more non-European manufacturers are
becoming familiar with European
regulations and adopt their own safety
designs accordingly. 

A growing number of foreign
manufacturers have made substantial
investments into safety compliance, not
only for the European market but also
North America. With EN 60204-1 and
the latest NFPA 79 version getting
closer due to harmonization efforts, the
two major electrical standards in
Europe and North America for
electrical machinery safety can be used
as the main design guideline for
building one machine for both leading
world markets. After all, the Machinery
Directive transformed the machinery
compliance and safety world into a new
playing field. CE marking of foreign
manufacturers is beginning to gain a
much higher acceptance than eight
years ago. As a result, the trade barrier
that many non-European manufacturers
saw in this new European legislation
has diminished in importance. �
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S: Severity of injury
S1: Slight (normally reversible) injury
S2: Serious (normally irreversible) injury

including death
F: Frequency and/or exposure time to the
hazard

F1: Seldom to quite often and/or the
exposure time is short

F2: Frequent to continuous and/or the
exposure time long
P: Possibility of avoiding the hazard

P1: Possible under specific conditions
P2: Scarcely possible

Category Selection

� Preferred categories for reference points 
� Possible categories that can require

additional measures
� Measures which can be over dimensioned
for the relevant risk

Figure 2:  Safety categorization chart


