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Abstract-- The way in which electrical safety in homes is 

handled in six European countries is presented. In Europe 
different ways exist to ensure safety of electrical installations in 
residential buildings. A comparison is made of the technical 
approaches and rules, especially the national standard, applied in 
the following countries: Belgium (AREI/RGIE), the Netherlands 
(NEN 1010), Germany (VDE 0100), France (NF C 15-100), 
Ireland (ET 101/107) and the United Kingdom (BS 7671 + P). 
Differences are found for the construction of electrical 
installations and renovation and periodic control of installations. 
A major difference is found in the designation of authorized 
electricians and the different control organisms. Statutory 
regulation, conditions for connection, periodic controls, the kind 
of inspection and tax benefits are discussed. 

 
Index Terms-- Home appliances, inspection, maintenance. 

I.  INTRODUCTION 
 NLY a century ago the first houses were provided with 
electric energy. Ever since, electrical safety has been an 

important matter. In the upcoming 100 years this probably 
will become even more important, especially when more and 
more houses are provided with their own electricity 
production unit. 

At the moment 70 % of the houses in Europe are more than 
30 years old. The installations of the 1970’s have not been 
designed for the fast increase of electrical appliances. There 
are, for example, maximum 2 outlets in approximately 70 % 
of the bedrooms in old houses, designed according to the 
standards of that time, and intended for lighting and small 
appliances. Nowadays these installations do not comply with 
present standards and the elementary rules of electrical safety. 
But even in new or renovated houses the growing need for 
electric energy is underestimated. Because of this, rapid, 
unsafe extensions are sometimes made. Accidents resulting 
from unsafe installations, such as death and injuries from fire 
and electrical shock, occur. 

At present it is necessary to give priority to the realization 
of basic security and comfort in the majority of European 
houses, in accordance with the requirements of a modern life 
style. This creates the need to introduce regulations to 
preserve and enhance the safety required. 

Different approaches exist to verify and guarantee electrical 
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safety in residential buildings. In which way is the lack of 
compliance with the safety standards and regulations linked to 
statutory obligation and rights? Which standards and 
guidelines are important for a country? 

II.  NATIONAL SITUATION OF SIX EUROPEAN COUNTRIES 

A.   Belgium 
The document AREI/RGIE [1] is the legislative frame for 

electrical installations in Belgium. Before connecting new 
buildings to the public electricity grid, the body responsible 
for local distribution of electricity has to check whether the 
electric installation is in accordance with the regulations listed 
in the AREI/RGIE. So Belgium has a regime for initial 
verification. The installation has to be inspected by one out of 
15 recognized organizations, e.g. AIB-Vinçotte or SGS.  

The AREI/RGIE prescribes inspection of every domestic 
electrical installation every 25 years. This requirement applies 
to houses built since the year 1981. Every important change or 
extension of an existing installation has to be checked to 
ensure conformity with the AREI/RGIE.  

In Belgium it is remarkable that there are less severe criteria 
for buildings built before the year 1981: e.g. some materials 
used when the installation was built, which were allowed in 
that time (but not anymore) do not have to be removed. There 
also are less severe criteria for the type of residual-current 
devices, color of the wires, and so on. 

 

B.   The Netherlands 
The evolution of inspection in the Netherlands is related to 

the history of the country. This evolution is influenced by two 
factors: the regulation law of 1992 and the liberalization of the 
electricity market, completed in 2004. The Dutch regulations 
for electric installations are called NEN 1010 [2]. These 
regulations are not compulsory. However, insurance 
companies often demand compliance with NEN 1010.  

In the period before 1992, the local authorities deputed the 
task of taking care of the safety of buildings to public utilities. 
After the regulation law of 1992, the local authorities had to 
take care of the control tasks themselves. However, they did 
not do it properly: the distribution network operators 
diminished their inspections due to the coming of the 
liberalization.  

A risk analysis concerning electrical safety [10] was 
conducted in the Netherlands in 2002. The analysis is 
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concerned with the installations for gas and electricity in 
buildings in the Netherlands. In the conclusion of this analysis 
it is stated that the safety of the installations in the buildings 
was adequate, certainly in comparison to the other accepted 
risks of everyday life, like falling of the stairs. It has to be 
noticed that the actual low risk posed by the electrical 
installation is partly a result of the good inspection done by 
distribution network operators in the past. Based on this 
analysis, it cannot be said that the situation is worse than 
before 1992, when local authorities deputed the task of taking 
care of the safety of buildings to public utilities; but there is a 
possible development going on, that cannot statistically be 
noticed in this risk analysis. 

As a result of some explosions in the city of Eindhoven, 
another series of safety inspections [11] took place in the 
Netherlands, from September 2003 to February 2004. 
Installations for electricity, gas and water were checked in 
1000 houses. Half of the houses were built before 1945 (for 
the Netherlands the global ratio is 21 %). The other half of the 
inspected installations consists of newer buildings. Special 
attention was given to the safety experienced by the occupants 
instead of the technical details of the NEN 1010. Concerning 
electrical installations the danger of fire and wrong grounding 
was looked into. Reasons for the presence of unsafe 
experienced residential buildings are poor extensions, 
malfunctioning or the lack of residual-current devices, bad 
application of materials and grounding of the radiator in the 
bathroom. For less than 15 % of the houses built before 1945 
the evaluation was positive, meaning these houses are safe. 
For houses built after 1981 to the evaluation was positive for 
40 % of the cases. For each decennium, a negative evaluation 
was reached for more than half of the houses with respect to 
global safety (electricity, gas, water). Based on the results of 
this investigation, the distribution-system operator (NRE) 
recommended periodic inspections in buildings in order to 
deal with the most important risk. 

At present, most installations are not inspected. As a result 
of the safety investigation in Eindhoven in 2003, the matter of 
inspection is in a transitional phase, until 2007. In this 
transitional phase a basic periodic inspection will probably 
become compulsory. 

Important organizations in the field of electrical safety in 
the Netherlands are EnergieNed and UNETO-VNI. 

 

C.   Germany 
DIN VDE 0100 [3] is the German standard for electrical 

installations in buildings. In contrast to Belgium, inspection is 
not considered in the German standard. In Germany, 
inspection of new or existing buildings is not compulsory. 
Here the philosophy of the “Elektromeister” is prevalent. An 
Elektromeister is a qualified person. After installation by an 
Elektromeister, the Elektromeister himself conducts the 
inspection. There is the possibility for inspection by another 
party: a non-compulsory, commercial label, e.g. E-CHECK 
(introduced in 1996). An electrical contractor who wants to 

issue E-CHECK certificates has to be a member of the 
association. In the Elektromeister system contractors have to 
do an exam. The number of electrical contractors increases 
every year (in 1996: 1500, in 1998: 7000, in 2003: 10000). 

The E-CHECK covers all electrical installations and 
devices at home in accordance with the relevant VDE rules. A 
commercial label can be used by enterprises for advertising, 
using the following argument: it guarantees the controlled 
reliability of electric installations and electric devices, 
minimizing safety risks and avoiding high costs as a result. If 
a shortcoming in an installation is overlooked by an inspector, 
than resulting damage is covered by the label. At the moment, 
one third of the electrical contractors is a member of the E-
CHECK system. 

In 1997 an extra part was added to the VDE 0100 
document, advising an inspection in accordance with the 
VDE-rules. It is not an explicit, legal obligation. E-CHECK 
suggests inspection of fixed installations in private buildings 
every 4 years and inspection of movable installations every 
year. Besides electrical installations and protective devices, 
other equipment is covered by E-CHECK as well: fixed and 
movable electronic devices, e.g. photocopiers, computers, 
printers, coffee machines and television sets. The inspection 
time depends on the number of devices to be tested. It ranges 
from a few hours to some days. 

E-CHECK is recognized by a growing number of insurance 
companies as an official control document for electrical 
installations. These insurers offer a price reduction of 10 % 
during three to five years for installations with an E-CHECK 
certificate (e.g. DBV-Winterthur, INTER Versicherung, 
Munchener Verein). 

Important organizations for electrical safety in German 
residential buildings are ZVEH ( Zentralverband der 
Deutschen Elektro- und Informationstechnische handwerke) 
and DKE ( Deutsche Kommission Elektrotechnik). ZVEH 
forms a pressure group and DKE is responsible in processing 
the standard. 

D.   France 
Since 1969 electric installations in new buildings in France 
have to be in accordance with the standard NF C 15-100 [4], 
according to the arrest of that year. The standard NF C 15-100 
contains technical rules, they have to be applied to new or 
completely renovated electrical installations.  

The decree of 1972 deals with conformity before 
connection. A certificate of conformity is handed over by 
CONSUEL (set up in 1972) to the energy supplier. This 
organization takes care only approved buildings are connected 
to the electricity grid. It is responsible for checking the 
conformity of every new or completely renovated installation. 
PROMOTELEC provides the labels needed. 

In France tax reductions are granted to people who renovate 
their building (VAT-deduction: 5 % in stead of 21 %). 

In 1998 a study about the condition of residential electrical 
installations in France was published by ONSE (Observatoire 
National de la Sécurité Electrique) [12]. The ONSE reports 
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that out of 16 million buildings in France older than 30 years, 
46 % are not in accordance with the safety rules. As a result, 
more than 7 million houses are classified as riskful and 2,3 
million houses are classified as very dangerous. Similar 
studies in 1987 and 2003, each time inspected by CSC (la 
Commission de la Sécurité des Consommateurs), gave the 
same results.  

The intrinsic safety of electric installations is frequently 
linked to the age of the buildings. In 2002 the organization 
PROMOTELEC investigated 100 riskful buildings [13]: in 
67 % of the buildings, the grounding was not sufficient, in 
50 % of the buildings the “grounded” outlets were not 
grounded, in 51 % of the buildings forbidden materials were 
used in the bathroom and in 60 % of the buildings the wires 
were insufficiently insulated.  

Important organizations in France are GRESEL (le Groupe 
de Réflexion sur la Sécurité Electrique dans le Logement), 
CONSUEL (le Comité National pour la Sécurité des Usagers 
de l’Electricité) and PROMOTELEC. 

 

E.   Ireland 
The construction of an electrical installation in buildings in 

Ireland is determined by the National Rules for Electrical 
Installations, published by ETCI (Electro-Technical Council 
of Ireland). In Ireland it is compulsory to build new 
installations or adapt existing installations in accordance with 
the national rules. For new electrical installations an electrical 
contractor and an inspection authority have to take care of the 
inspection.  

Inspectors of RECI and ECSSA inspect the work himself 
and in fact give a certificate for the work they did themselves. 

Existing (non-adapted) installations in Ireland do not need 
an inspection. The document ET 101 [5] contains the general 
national standards for electrical installations and ET 107 
contains the national standards for inspection and certification 
in buildings. 

All new electric installations and each important change or 
extension of an existing installation have to be inspected after 
completion by a competent person and tested in an approved 
way. Each registered contractor can give a valid ETCI 
completion certificate to the client. An ETCI completion 
certificate guarantees the observance of the national 
requirements. This certificate is required by the ESB 
(Electricity Supply Board) before connection to the electricity 
grid. The ESB is one of the largest energy suppliers of Ireland.  

There is also an ETCI certificate for less important work, 
such as the installation of an additional outlet. This certificate 
is issued by the contractor, if no additional current circuit is 
added to the existing installation.  

The Irish standard recommends inspecting the installations 
periodically, depending on the type and use of the installation. 
A periodic inspection can be executed by a registered 
contractor. 

Important organizations for Ireland are ETCI, RECI 
(Register of Electrical Contractors of Ireland) and ECSSA 

(Electrical Contractors Safety & Standards Association) . 

F.   United Kingdom 
The British standard BS 7671 [6] applies to the United 

Kingdom. Compliance with this standard is not mandatory. As 
a result of the privatization of the electricity supply in 1988 
and the effects of the economic crisis in 1990, there was an 
increase of small, independent electrical contractors, who 
were no longer members of the large national inspection 
authorities.  

In 2003, the government had the intention to add an 
amendment to the requirements for electrical safety in 
buildings, this to realize a better, statutory support of BS 
7671. This amendment, the Approved Document P, applies to 
electrical installations in buildings in England and Wales.  

Approved Document P, effective since January 2005, 
contains clear information on what a non-recognized 
contractor is allowed to do and what has to be done by a 
registered contractor. The purpose of approved documents is 
to be a guide in building situations. However, it is allowed to 
reach the requirements in an alternative way. As long as the 
relevant requirements are satisfied, the presented 
implementation does not have to be followed.  

Since January 2005, most of the electrical work in houses, 
including do-it-yourself, has to be notified to the local 
building regulation. Extensive work has to be carried out by a 
competent person, i.e. a person authorized for self certification 
by completion of the work. This person completes the 
certificate and sends a copy to the building control regulation.  

When the work can be classified as minor electrical 
installation work, it can be done by a professional or a do-it-
yourselfer. The professional has to fill in the minor electrical 
installations certificate. This person does not have to be 
registered by a self-certification organization. When the work 
is carried out by a do-it-yourselfer, a competent person has to 
inspect, test and fill in the minor electrical installation works 
certificate. The competent person does not have to be 
registered by a self certification organization. A Minor 
Electrical Installation Works Certificate may be used for an 
addition or an alteration to a single circuit. It should not be 
used to certify installation work that includes the provision of 
a new circuit. The Minor Electrical Installation Works 
Certificate therefore has a limited application and must not be 
used for work outside its scope. Some examples of work that 
fall within the scope of this certificate are the addition of an 
outlet to an existing final circuit, the addition of a lighting 
point to an existing lighting circuit, additions or alterations to 
the switching arrangements and upgrading or installation of 
main or supplementary equipotential bonding.  

Periodic inspection is not obligatory in the UK. However, 
about 20 % of the houses in the UK are maintained by the 
local government. In this case, periodic inspection is required 
by the Health & Safety Executive (e.g. social accommodation 
or rented houses).  

Important organizations in the UK are NICEIC (National 
Inspection Council for Electrical Installation Contracting), 
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NAPIT (National Association of Professional Inspectors & 
Testers), ELECSA, ECA (Electrical Contractors Association). 

III.  CONTENT OF NATIONAL STANDARDS 
The content of the standards of the different countries is more 
or less similar, but the structure differs. All the standards 
consider at least protection against electric shock, protection 
against thermal effects, protection against over-current, 
inspection and testing. There is a different set of rules for the 
bathroom. 
 

IV.  GENERAL CONSIDERATIONS 
The average life of a European building is 200 years. About 

70 % of the European houses are more than 30 years of age. 
Despite the fact that these buildings are adapted, maintained 
and renovated, the electric installations are not always adapted 
according to the present standards and it isn’t obvious that 
these houses reach the safety required nowadays. 

More than 60 % of the reported fires happen in the 
domestic sector. About 3,2 cases of fire per 1000 houses per 
year are reported [7]. It is estimated that in France 25 % of the 
fires in buildings have an electric origin. In the report of a 
study conducted in the UK [8], it is stated that the average 
cost of a fire of electrical origin is five times higher than a fire 
of non-electrical origin. 

V.  CONCLUSION 
The differences between the national situations can be 

attributed to different attitudes towards safety regulations. In 
Belgium compliance with the AREI/RGIE is required by law 
and the government appoints independent inspection 
authorities. In Belgium it is remarkable that there are less 
severe criteria for buildings built before the year 1981. In the 
United Kingdom and Germany there are no legal 
requirements. However, there is a commercial inspection 
system in Germany. In France and Ireland the wiring 
regulations are compulsory, but refer only to new or general 
requirements, intended as a guideline for some of the more 
common building situations. There is no obligation to 
assimilate any particular solution. At the moment, there is no 
clear, consequent legal requirement in the Netherlands; around 
2007 a new legal framework is expected.  

At present it is necessary to give priority to the realization 
of basic security and comfort in the majority of European 
houses, in accordance with the requirements of a modern life 
style. This creates the need to introduce regulations to 
preserve and enhance the safety required.  
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