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John is a professionally qualified gas technical consultancy manager with more than 35 years 
experience in the gas industry of which the last eighteen years working for the Council for 
Registered Gas Installers (CORGI). John manages and participates in the investigation of fatal  
and non-fatal carbon monoxide incidents caused by gas appliances and faulty workmanship, as 
well as managing all gas technical consultancy services on behalf of clients such as the HSE,  
gas suppliers, police forces, legal authorities and organisations with a need to manage gas safety. 

CORGI

The CORGI brand is recognised by 9 out of 10 people in the UK, and stands for safety, expertise 
and trust. Born out of the Gas Board as a membership of leading gas installers, CORGI went on 
to run the mandatory gas scheme for government for many years. CORGI is owned by the CORGI 
Trust, a registered charitable body (number 1110624) with objectives of improving gas safety and 
reducing the incidents of death and serious injury from carbon monoxide poisoning.

Although best known as the gas scheme registrar, CORGI has offered other products and services 
into the heating industry for many years. Gas installers have been able to obtain technical help, 
legislative up-dates, technical manuals, books, magazines, warning labels and tools. CORGI is 
committed to supporting the gas expert; both in making their jobs easier and in ensuring the general 
public are properly informed and able to get a quality, safe gas installer when they need one.

The Federation of Tour Operators

The vision of the Federation of Tour Operators (FTO) is to ensure the continued long term success 
of the leisure travel industry by influencing governments and opinion formers on the benefits of 
providing financially protected,  safe and sustainable holidays compared to other forms of holiday 
arrangements. The FTO and its members have been proactive in the field of holiday health,  
safety and hygiene for many years. 

The FTO has a committed and proactive Health and Safety Committee attended by industry 
professionals, who are supported by the Destination Services Manager and independent technical 
experts in areas such as fire safety, gas safety, security, food hygiene, health and transportation. 
Through partnership, education, information and support, the FTO continues to exercise a powerful 
influence for change on issues such as, health, safety, hygiene and regulatory improvements 
overseas. 

In 2009 the FTO merged with ABTA – the Travel Association. The FTO and ABTA now work 
together to represent the interests of tour operators and travel agents in addition to providing 
health and safety advice, protection for customers, training for members as well as representing 
the interests of members to government and political audiences. For more information please visit 
www.fto.co.uk or www.abta.com.
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1. Executive Summary

Over the last decade substantial improvements have been made in the prevention of carbon 
monoxide poisoning and other gas-related incidents in the United Kingdom. Enforcement of a strict 
safety regime has prevented the deaths of many people although, sadly, too many people still die 
or are injured because of poor maintenance, poor installation and failure to inspect gas appliances. 

The public profile of gas safety in tourist accommodation was elevated by the tragic deaths of 
two children whilst on holiday in Corfu in October 2006. This report was commissioned by the 
Federation of Tour Operators to investigate whether the current set of regulations across the 
European Union provide sufficient safeguards against gas poisoning incidents occurring in tourist 
accommodation in the future. Although the absolute number of deaths related to carbon monoxide 
is small in comparison to other causes of death for tourists each death is a personal tragedy that in 
most cases is avoidable.

Our findings suggest that there remains a very uneven application of gas safety regulations in  
EU Member States. Whilst some countries have invested considerable time and effort in ensuring 
a high level of safety in all its accommodation for visitors as well as its own population, we are 
concerned that there are still too many incidents of carbon monoxide poisoning and too many 
near-misses across the EU. There is an urgent need for best practice to be shared across the EU 
and we believe the set of safety best practice used by UK tour operators via the Federation of Tour 
Operators is the best set of guidance we have seen in the tourism sector to date.

We are concerned that having looked into this area the true extent of the problem is unknown as 
there is no central repository for the collection of information about CO injuries and deaths in tourist 
accommodation. We are also concerned that many cases of CO poisoning may be mis-diagnosed 
due to the absence of CO testing upon death. We call upon the European Union to prioritise the 
fight against gas poisoning and begin the valuable process of data collection. We also call upon 
Member States and the European Union to look seriously at whether a new Directive, to replace 
the current unevenly applied gas safety regime, would help improve the safety of European 
travellers. It is CORGI’s belief that a new Directive, evenly applied, would bring significant benefits 
to European travellers.

Our key finding from the report is that the vast majority of holidays are safe but there exists in an 
extreme minority of cases the potential for serious injury relating to carbon monoxide poisoning. 
CORGI believes that this warrants further attention by the European Union in order for safety  
levels relating to gas safety in tourist accommodation to be brought up to the highest standard.  
We encourage those in positions of influence to call for greater promotion of gas safety and a  
better understanding of how to prevent carbon monoxide poisoning.  
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2. Gas safety

2.1 Objectives

The objective of this report is to review of the existing regulations in the field of gas safety in tourist 
accommodation in the European Union; to identify the structures involved in implementing and 
monitoring the regulations; and to identify where the regulatory framework could be improved or  
is currently not fit for purpose.

2.2 Background

2.2.1 Overview of existing legislation  
– UK, EU and domestic in main tourist destinations in EU

The current regulatory environment covering gas safety within the European Union dates from 1990. 
European Council Directive 90/396/EEC (‘the Gas Appliance Directive’) relating to appliances burning 
gaseous fuels was adopted in 1990. It is based on the New Approach (New Approach Directives 
provide controls on product design and above all, seek to harmonize product safety requirements 
across Europe) and contains essential requirements that an appliance must meet when it is placed 
on the European market. The Directive does not indicate how these requirements must be met, thus 
leaving flexibility to manufacturers as regards technical solutions to be adopted.

The Directive was implemented in the UK by the Gas Appliances (Safety) Regulations 1992 (SI 
1992/711). The adoption of Directive 93/68/EEC (‘the CE Marking Directive’) in 1993 brought about 
amendments to the Gas Appliances Directive that were implemented into consolidated national law 
through the Gas Appliances (Safety) Regulations 1995 (SI 1995/1629) which came into force, subject 
to certain transitional provisions, on 1 January 1996.

Gas appliances and fittings that comply with the Regulations will be presumed to comply with the Gas 
Appliances Directive, as amended, and be entitled to free circulation throughout the European Union.

‘Fittings’ means safety devices, controlling devices or regulating devices and sub-assemblies, 
separately marketed for trade use and designed to be incorporated into or assembled to constitute  
a gas burning appliance.

The Gas Appliances Directive, relating to appliances burning gaseous fuels, came into force, subject 
to certain transitional provisions, on 1 January 1996. The CE marking is mandatory on virtually all  
gas-fired domestic and commercial appliances to be sold within Europe.

Under the Directive, this means any gas burning appliance having, where applicable, a normal water 
temperature not exceeding 105°C and used for cooking, heating, hot water production, refrigeration, 
lighting, washing.

Forced draught burners and heating bodies to be equipped with such burners are also considered as 
appliances. The Directive also includes all safety devices, controlling devices or regulating devices and 
sub-assemblies, separately marketed for trade use, designed to be incorporated into or assembled to 
constitute a gas burning appliance.
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Gas Safety legislation in the UK

The Gas Safety (Installation & Use) Regulations 1998 deal with the safe installation, maintenance 
and use of gas systems, including gas fittings, appliances and flues, mainly in domestic and 
commercial premises, for example offices, shops public buildings and similar places. The 
Regulations generally apply to any ‘gas’ as defined in the Gas Act 1986 (amended by the Gas 
Act 1995), apart from any gas comprising wholly or mainly hydrogen mainly used in non-domestic 
premises. The requirements therefore include both Natural Gas and liquefied petroleum gas (LPG), 
subject to certain exemptions.

The Regulations place responsibilities on a wide range of people, including those installing, 
maintaining or repairing gas appliances or other gas fittings; as well as suppliers and users of gas, 
including certain landlords. The enforcement authority for the Regulations is the Health & Safety 
Executive (HSE) or the relevant local authority, as determined in the particular circumstances by 
the Health and Safety (Enforcing Authority) Regulations 1995.

2.2.2 Action taken by British tour operators 

CORGI notes that there has been considerable focus on gas safety by some UK tour operators 
and via the tour operator’s trade associations which we commend. The British travel industry has, 
via the Federation of Tour Operators (FTO), issued guidance, in the gas safety section of its code 
of practice, on the installation, location, service and maintenance of gas appliances. Some British 
tour operators have also been proactive in providing underpinning knowledge on gas safety to its 
Health & Safety staff to assist them when completing a fuel and energy survey. This underpinning 
knowledge was provided as a one day and/or two day training and assessment course.

The original one day and two day course was developed in conjunction with the travel industry 
and CORGI Services Ltd as training for completion of the fuel survey form; plus some general 
gas safety awareness. The one day awareness course was just that - a general introduction and 
awareness course.

The two day course, including the one day course content, went on to equip the successful 
candidate (after an end of course assessment) with the knowledge and skills necessary to 
competently complete a Tour Operators’ Survey document.

It is CORGI’s understanding that this process is a survey, to collect information in relation to gas 
and other fuel burning appliances accurately and to recognise and identify for escalation actual  
or potentially dangerous situations.

An escalation is then sent to a competent expert who is able to advise on the situation encountered 
and the implications of any unsatisfactory installation. Where guidance cannot be given from 
information received tour operators send a consultant to the resort to inspect and investigate 
situations where a potentially unsafe situation is identified. Following the inspection a report is sent 
to the tour operator containing the findings of the site visit. 

As well as ensuring an overall regulatory environment that provides for adequate protection of the 
European traveller, it is vital that tour operators and accommodation providers work together to 
ensure that, where gas is present, adequate precautions are taken to ensure the highest level of 
safety exists.
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2.2.3 Carbon monoxide incidents in tourist accommodation in Europe

Providing a gas appliance is installed, serviced and adjusted correctly and that there is an 
adequate supply of fresh air, combustion of the gas will be satisfactory. The resulting products of 
combustion will consist mainly of carbon dioxide (CO2) and water vapour (H2O), both of which are 
non-toxic.

When the process of combustion is interrupted, e.g. when there is insufficient air or contaminated 
air (vitiation), incomplete combustion will occur. This will result in the formation of CO, which 
is a toxic, colourless, tasteless, odourless and non-irritant gas, harmful to both humans and 
animals. What makes CO poisoning extremely dangerous is its insidious onset and often fatal 
consequences. It affects mental ability and incapacitates people without them knowing anything is 
wrong. Any sudden exertion by an affected person may cause collapse, so that he or she cannot 
escape from the contaminated location. The result can be fatal.

Inhalation of CO reduces the ability of the blood to take up oxygen and can cause death at high 
concentrations. At lower levels of inhalation CO can cause a range of symptoms from headaches, 
dizziness, weakness, nausea and fatigue. CO may also impair foetal development. The most 
vulnerable to CO exposure are unborn children, infants, the elderly and people with respiratory, 
heart or lung disease.

Understanding the number of incidents relating to Carbon Monoxide in Europe

In order to understand the true extent of the problem relating to carbon monoxide incidents in 
tourist accommodation it is necessary to have a pan-European collation of CO incident data. This 
is not currently possible as the number of definite CO incidents in Europe cannot be confirmed 
as there is no organisation that collects this data at present. It is therefore impossible to track the 
success of the regulatory environment governing this area as data is not aggregated at a European 
level. This is an area that CORGI would like to see addressed by the European Commission so that 
the true extent of the problem can be known. 

Based on data from UK tour operators that CORGI has interrogated we understand that the 
confirmed number of CO incidents in European holiday destinations is low. CORGI believes 
that this should not deter either the European Commission or Member States from seeking to 
understand the scope of the problem and put in place measures to address any problems. We 
know from our experience in the United Kingdom that even a small number of incidents can lead  
to death and serious health problems for those affected by CO. 

Identifying and controlling CO poisoning in Europe

The World Health Organisation produced a report entitled Housing and Health Regulations in 
Europe in July 2006 where it identified four different ways to identify and control CO poisoning:
• Regulations aiming at monitoring hospitalisations or fatalities due to CO
• Regulations aimed at monitoring the level of CO in the indoor air of dwellings
• Regulations on quality and upkeep of device that can produce CO
• Regulations on dwelling ventilation, and
• Regulations on conscious-raising campaigns about carbon monoxide
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From our experiences of inspecting gas and other fossil fuel burning appliances and investigating 
confirmed and suspected CO incidents, we agree with and support the findings in the report. At 
present, however, we are concerned that due to the different regulatory regimes governing CO 
inspections across Europe authorities may not be comparing like with like and there may be  
serious holes in inspection coverage. 

It is CORGI’s belief that European regulations should level up safety across the European Union 
and not provide for considerable variability within Member States.
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3. Analysis

3.1 Methodology

The methodology used in compiling this report is based on reviewing existing legislation, 
documentation and enforcement powers with regard to gas safety in the UK and Europe. The 
report is also supported by practical evidence obtained by CORGI Services consultants who have 
been undertaking risk assessment based inspections of fossil fuel burning appliances, in a variety 
of guest accommodation, on behalf of tour operators since 2007, in Europe and non-European 
countries. Since 2007 CORGI Services has risk assessed installations of fossil fuel burning 
appliances in 22 European countries. CORGI has also undertaken a review of data held by UK  
tour operators in order to compile the evidence base for our findings.

3.2 Analysis of tour operator’s data (with illustrative case study in Appendix 2):

In preparing our findings CORGI Services Ltd has undertaken risk assessment based inspections 
of fossil fuel appliances in 22 European countries and several other countries outside of the 
European Union between 2007 and 2009. The data on defects identified during the risk assessed 
inspections in this section of the report is based on a sample of 157 properties in Europe. The total 
number of appliances within the properties was 375. The inspection process identified that 13.86% 
of the appliances had defects relating to flueing issues, 9.06% of the appliances inspected had 
defects relating to ventilation issues and 23.2% of the appliances inspected had issues relating to 
other causes e.g. lack of correct service and maintenance which resulted in high levels of CO in  
the products of combustion. One site inspected had a confirmed CO incident where five members 
of a family were affected by the exposure to CO and were treated in Hospital for their injuries.  
An overview of this incident can be found in Appendix 2.

The flueing and ventilation defects were identified with reference to the UK codes of practice on 
flueing and ventilation and the Gas Industry Unsafe Situations Procedure published in the UK.

Flexible flue liner is only permitted within the confines of a brick chimney in accordance with UK 
specifications. However, the use of flexible flue liner, as a means of removing the products of 
combustion from an appliance, is acceptable in the majority of European countries and has not 
been included as a defect in these statistics.

3.3 Analysis of European Commission and other sources of data collection   
Recording of CO intoxication

The registration and recording of CO intoxications which need hospitalisation exist in most 
European countries; they are part of general hospitalisation registrations. The registrations are 
normally recorded by the national statistics authority of each country. The fatal recordings of CO 
incidents may be misleading, however, as there is no automatic testing for CO of people who die 
suddenly. The only country that we are aware of that automatically tests for CO levels in post-
mortem examinations is France.

Appendix 3 sets out the results of a study conducted by a French ‘health monitoring institute’ 
in 2008, which shows the numbers of deaths caused by ‘accidental poisoning’ in EU countries. 
Unfortunately, death by carbon monoxide poisoning is not specifically addressed, but is included 
within this category. This is because the data reported by individual countries to Eurostat (the EU’s 
statistical service) is done so using this broader category, rather than specifying carbon monoxide 
poisoning itself. The only available statistics similar to this available from Eurostat were ‘Deaths 
due to accidents’ within individual EU countries.  
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CORGI believes that considerable benefits to the proper understanding of CO could be 
derived from a pan-European collation of data relating to CO incidents, especially in tourist 
accommodation. We note that much of this data may be publicly available via the individual 
Member States statistical institutes. 

Eurostat, based in Luxembourg, has a responsibility for providing the European Union with a high-
quality statistical information service. We have been unable to resource any statistical information 
relating to CO fatalities or injuries on their website and it may be appropriate for the information to 
be gathered by Eurostat or another pan-European body with a credible statistical reputation. This 
would provide a single point to track and study CO incidents which, we believe, would considerably 
enhance understanding of the extent of CO incidents in tourist and non-tourist accommodation 
across the European Union. 

Monitoring of CO in indoor air

In countries surveyed, CO detectors are not compulsory in dwellings. However, a consultation 
document with proposals for amending the Approved Document J (Combustion appliances and 
fuel storage systems) of the Building Regulations in the UK is in the public domain for an overview 
of the proposals. The research project concluded that it would not be cost effective to provide CO 
alarms in all homes but it may be cost effective to require the provision of CO alarms where solid 
fuel appliances are installed.

CORGI believes that it is not necessary to place CO detectors in all tourist accommodation but it 
is essential that regular maintenance and inspections are carried out by trained professionals at 
regular intervals. However, we believe that where fossil fuel burning appliances are installed a CO 
detector is an added safeguard. 

Awareness raising campaigns

The awareness of the dangers of exposure to CO is normally lacking and the attitude to risk 
appears to be low priority. Awareness campaigns can be useful for the prevention of CO 
poisonings. Campaigns can aim at informing people about the importance of correct installation by 
a competent person and regular servicing and maintenance of combusting appliances. Campaigns 
can also describe the symptoms of exposure to CO both at low level and at high levels of chronic 
contamination. Such campaigns are developed in Italy, England and Germany; however, the 
campaigns do not exist in all regions of Germany. We believe that European travellers would 
benefit from common safety messages across the Union and common safety regulations to aide 
their understanding of risks. This would enable them to take necessary precautions and for them to 
feel comfortable that the safety standards of their destination accommodation match those they are 
accustomed to at home. 

Where solid fuel burning occurs in tourist accommodation we believe attention of the traveller 
should be drawn to warning signs in order to improve their safety. In the overwhelming majority 
of tourist accommodation in the European Union CO is not a risk factor; however, in a minority of 
accommodation we believe there is still work needed to ensure that travellers have a common-level 
of safety across the EU.
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Tour Operators’ Response

The Federation of Tour Operators (FTO) and Association of British Travel Agents (ABTA) have 
made their position clear and below is an extract of that message.

There were (and there remain) concerns that CO detection measures are not a legal requirement in 
Europe or the UK. The experience of members in voluntarily promoting other measures to enhance 
the safety or our customers, including smoke detection where not already required by local 
regulation and had been difficult and necessitated a long term campaign.

The concern was (and remains) that without any regulatory support from the European 
Commission or national governments on safety in accommodation (despite, for example, many 
years of lobbying for changes to the Commission Recommendation 86/666/EEC on Fire Safety in 
Hotels and for the Recommendations to become a Directive) it was feared that the promotion of CO 
detection might divert the attention of suppliers and regulators from the focus on proper installation 
and maintenance of the actual appliances.

It is important to understand the context of the discussions at that time. The risk presented by 
CO was understood, but in the context of internal gas water heaters, situated within the occupied 
accommodation. There had been a number of fatalities around the world and, following a handful of 
cases involving holidaymakers during the early 1990s, members of the FTO moved to implement a 
policy of lobbying suppliers to convert away from individual internal instantaneous gas water heaters.

This type of water heater had been responsible for all of the known cases involving holidaymakers. 
FTO members had, by the mid 1990s, succeeded in either persuading their suppliers to exclude 
instantaneous internal gas water heaters or, where that was not possible, implementing a regime of 
annual inspections in addition to whatever the local regulatory requirements were.

We would make the further point that the obligation for health and safety generally, including 
particularly maintenance of any appliances, clearly sits with the property where the appliances are 
located. Any regulatory oversight is, and must remain, the liability of the relevant local authorities. 
The role of a tour operator should be primarily to have confidence that proper oversight is taking 
place, not to usurp the role of the regulatory authorities.

The policy adopted by the majority of FTO members since 1995 has been effective and no fatalities 
as a result of individual internal gas water heaters have been reported. We are not aware of any 
fatality relating to a gas water heater installation external to customer accommodation affecting any 
of our members prior to October 2006.

The risk made known to us for the first time as a result of the Corfu tragedy is the possibility 
that CO could migrate from an external gas water heater in to an apparently separate area of a 
structure and do so in a concentration that could represent a safety hazard. As such, this tragedy 
has to be regarded as an entirely unique and unforeseeable occurrence.

As a result, since the tragic events in Corfu, tour operators have invested considerable time and 
resources in understanding the nature of the risk disclosed. We have worked through the Health 
and Safety Committee of the FTO and with advisers, including CORGI Technical Services and 
others, to develop assessment processes in order to identify and address with our suppliers the  
CO migration risk.

FTO members and other operators are working towards the position whereby those processes are 
part of normal procedures for tour operators.

FTO and ABTA have therefore broadly agreed on a multi faceted approach to gas safety, containing 
the following elements.
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1. Lobbying for Legislative Change
We believe that holidaymakers face the same safety concerns across Europe and beyond, created by 
a lack of legislative consistency, and in many respects, the absence of any legal protective regime at all.

We have therefore created an Experts Group, who are helping to collate the evidence to demonstrate 
to legislators, both nationally and within the EU, the need for new safety legislation to protect 
all travellers whether they book with an FTO member, another tour operator or make their own 
arrangements. In order for this to be effective, we believe that the primary responsibility for the safety 
of accommodation used by travellers should continue to be the accommodation owners or managers, 
and not those who merely enter into contracts with them. We believe that the risk created by carbon 
monoxide is one of key areas which should be incorporated into any proposals.

We are very conscious of the lack of uniform legislation in relation to travellers’ safety. We are aware 
of the increasing interest in this subject on the part of the European Parliament, and we believe that it 
is right that European legislators should now attempt to find a solution for the benefit of all travellers – 
not merely the few who have booked with a British tour operator, who are most likely to have carried 
out some safety checks. As such, we believe that the biggest single change which would benefit 
travellers’ safety would be the development of European legislation in this area, providing common 
standards to which all hoteliers and regulators should adhere.

2. Improved Awareness of Safety
Members of the FTO have for a number of years sought to draw customers’ attention to safety issues 
which may impact on their holidays. In the wider context of the ABTA membership, we are looking to 
replicate the safety material used by FTO members, and make this available to all ABTA members. 

3. Supplier Engagement
FTO members are working with their suppliers to encourage them wherever possible to replace 
individual gas appliances with other forms of water heating. Where they are unable to do so, we 
are encouraging them to install appropriate forms of detection, as well as having in place proper 
maintenance systems.

As you will appreciate, the absence of a clear legislative framework makes this more difficult to 
achieve, particularly in the context of opposition from tour operators in other jurisdictions whose 
preference is for gas heaters on the grounds that they are more ecologically friendly. As such, we 
would welcome additional clarity being provided in legislation, to improve safety for all travellers, 
including the majority who choose to travel independently.

4. Carbon Monoxide Detection
A detailed debate has taken place with the experts in the FTO membership, and it is clear that there is 
a need to consider the issue fully which has delayed my response to you. We are immensely mindful of 
the advice issued by the UK Health & Safety Executive, which makes clear that detection should not take 
the place of proper installation and maintenance procedures. A number of our members are concerned 
as to the practical difficulties of attempting to explain to customers where and how to locate devices if 
they were to purchase these and take them on holiday. Indeed, the guidance provided to us by CORGI 
on location and installation runs to 14 points, together with a further 10 points of advice on where not to 
locate appliances. We are therefore concerned that our customers may gain a false sense of security by 
having a detector which they may locate or install incorrectly. As such, the FTO membership as a whole 
is unwilling to adopt a policy of recommending that customers should take a carbon monoxide detector 
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with them on holiday. There may be individual tour operators who choose to adopt this approach, but 
equally, the wider FTO membership will not be adopting this as a policy. However, we would suggest 
that focus on the first three strategic planks we have outlined will act as a reasonable series of steps 
to try to prevent another tragedy. Fortunately, such occurrences are extremely rare and, for reasons 
which we have explained, the circumstances which led to the deaths in Corfu appear to have been 
unique and wholly unforeseeable. However, we cannot ever be complacent where the safety of our 
customers is concerned, and FTO and its members will continue to keep their approach to this issue 
under review.

The FTO Code (a document that outlines aspirational best practice in relation to safety levels in 
tourist accommodation for tour operators) sets out standards for CO safety and details procedures 
for the safe survey and maintenance of gas appliances. CORGI has been integrally involved in 
the CO elements of this code and commend this document. At present the FTO code is only used 
by UK tour operators but we believe that the lessons and safety parameters contained within 
the code should be extended for all European tour operators. By applying one set of standards 
across the EU from tour operators we believe that CO incidents would be further reduced and the 
travelling public reassured that there are common safety standards at home as well as abroad. We 
believe that tour operators as well as the European Union and Member States have a stake and a 
responsibility to spread this best practice and would encourage those unfamiliar with the code to 
study it closely.  

Quality of maintenance of fossil fuel burning appliances
Fossil fuel appliances can emit CO if they are poorly installed, or if they are not correctly serviced 
and/or maintained. Most countries in Europe make it compulsory that all heating appliances are 
properly installed and maintained. In the UK, this includes the quality of the appliance i.e. the 
Gas Appliance (Safety Regulations) 1995 (GASR). These regulations which implement an EC 
Directive on gas appliances (European Council Directive 90/396/EEC) require appliances and 
fittings to which they apply to conform to specified essential requirements and to be safe when 
normally used. Supply of these products is prohibited unless they bear the CE Marking and safety 
is underpinned by valid certification/declaration of conformity. The Regulations include detailed 
procedures for product conformity attestation by third party notified bodies, appointed by the 
Secretary of State.  

There is no information available on how these Regulations are enforced or regulated in Europe. As 
previously mentioned CORGI believes common data collection across the EU would substantially 
help our understanding of the extent of the problems with CO. The Health and Safety Executive is 
the enforcing body in the UK.

Information gathered during our site inspections indicate that the competence of the operative 
undertaking servicing and maintenance of gas appliances in most parts of Europe appears to be of 
a lesser standard of that required in the UK.

The Gas Safety (Installation & Use) Regulations 1998 in the UK state: “No person shall carry out 
any work in relation to a gas fitting or gas storage vessel unless he/she is competent to do so”. The 
Regulations also require an operative to be a member of a class of persons approved for the time 
being by the Health & Safety Executive.

All gas installation businesses, including self employed gas installers, are required to be in a 
membership of a ‘class of person’ approved by the Health & Safety Executive, whether they carry 
out such work as their main or part of their activity. The ‘class of person’ approved by the Health & 
Safety Executive from 1991 to 2009 was CORGI. The responsibility of operating the scheme has 
now been transferred to Gas Safe Register.
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As stated above, the Regulations place a duty on all persons undertaking gas work to be 
competent. Competence depends on a combination of training and experience. The standards of 
training in safe installation provide guidance both on the scope of training and the need for proper 
assessment/ re-assessment of gas fitting operatives.

The Nationally Accredited Certification Scheme introduced in the UK in January 1998 requires 
individual gas fitting operatives to have their competence assessed at five-yearly intervals by a 
certification body accredited by the United Kingdom Accreditation Service (UKAS).

The inspection and identification of defective installation, coupled with a poor standard of 
knowledge, in relation to gas systems, during our inspection process, leads CORGI to believe 
that a European register of Gas Fitting Operatives is a requirement to ensure a consistent level 
of expertise and knowledge is achieved throughout Europe. The registration scheme could be 
operated in a similar manner to that operated by CORGI which has several years of experience in 
operating a mandatory registration scheme.     
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4. Conclusions and recommendations

4.1 Conclusions

There are four key conclusions from our report:

1. There is a lack of legislative consistency throughout Europe and, in many respects, the 
absence of any legal protective regime at all. European Council Directive 90/396/EEC (‘the 
Gas Appliance Directive’) relating to appliances burning gaseous fuels was adopted in 1990. 
It is based on the New Approach and contains essential requirements that an appliance must 
meet when it is placed on the European market. The Directive does not indicate how these 
requirements must be met, thus leaving flexibility to manufacturers as regards technical 
solutions to be adopted. We believe European travellers would benefit from a revisiting of 
these regulations in order to create a level playing field across the EU on gas safety. The 
current regulations, we believe, allow for too great a degree of variation to guarantee a 
common standard on gas safety across the EU.

2. The registration and recording of CO intoxications which need hospitalisation exist in most 
European countries; they are part of general hospitalisation registrations. The registrations 
are normally recorded by the national statistics authority of each country. The fatal recordings 
of CO incidents may be misleading as there is no automatic testing for CO of people who die 
suddenly. There is no Europe-wide statistical database providing data on serious incidents 
caused by carbon monoxide poisoning. However, it also seems that these statistics are 
published by individual countries’ statistical institutes.  We believe a single register should 
be established against which targets for reduction in CO incidents could be mapped. This 
is especially important as the current extent of the problem is unknown due to a lack of firm 
available data. 

3. The competence, training and knowledge of the operative undertaking servicing and 
maintenance of gas appliances across the European Union are of a lesser standard of that 
required in the UK. We believe that there should be a levelling up of common standards 
across the EU and this should begin with the installation and maintenance of gas appliances.

4. The awareness of the dangers of exposure to CO is normally lacking and the attitude to 
risk appears to be a low priority. Awareness campaigns can be useful for the prevention of 
CO poisonings. Campaigns can aim at informing people about the importance of correct 
installation by a competent person and regular servicing and maintenance of combusting 
appliances. Campaigns can also describe the symptoms of exposure to CO both low level 
and high levels of chronic contamination. Such campaigns are developed in Italy, England and 
Germany; however, the campaigns do not exist in all regions of Germany.
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4.2 Recommendations

This research project has presented the case for a revisiting of the European regulations 
surrounding gas safety in order that future CO incidents in tourist accommodation can be avoided 
by introducing a common, higher standard of gas safety across the European Union. 

We believe that there are five key recommendations for tour operators, Member States and 
the European Union to take on board in order to improve gas safety in European tourist 
accommodation:

1. CORGI believes the European Union should begin work to introduce a new Directive to 
legally protect travellers’ safety against CO poisoning in tourist accommodation.

2. Introduce a single register of CO incidents across the European Union that enables 
policy makers and members of the public to understand the true risks of CO poisoning in 
European destinations. 

3. Introduce a consistent approach to gas fitter registration in each country where the 
competence of the installer is assessed at regular intervals. This would give confidence 
to the holiday traveller that any work undertaken on gas installations will be to a common 
standard. 

4. Introduce CO awareness campaigns across all EU member states to highlight the risk of 
using appliances that have not been correctly installed or maintained.

5. Encourage the dissemination of best practice within tourist accommodation by facilitating 
the wider adoption of the UK FTO Code amongst European tour operators and beyond.
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Appendix 1

Extract from FTO Code of Practice

FTO Code of Practice Text 

Fuel & Energy Storage & Appliance Management 

All appliances, fuel storage and their discharges, whether internal, external or communal should 
be installed in accordance with the manufactures’ instructions, so that there is sufficient area 
around the unit to enable servicing,  maintenance and regular inspection to be carried out. 
Where ventilation is required it should be installed strictly in accordance with the manufacturer’s 
instructions.

All appliances should only be used in accordance with the manufacturer’s instructions and should 
be serviced in accordance with the manufacturer’s instructions on at least an annual basis by a 
competent person.  

Where existing appliances are being replaced, they should be installed in accordance with the 
manufacturer’s instructions by a competent person and the appliance installation manual should be 
retained on site with the service records.

The service information together with details of any corrective action taken to rectify faults should 
be recorded. The records should be retained for at least three years (the gas industry unsafe 
situations procedure recommends that records are retained for six years in the interest of possible 
future litigation) and be made available to the tour operators for inspection on request.

Electricity  

All electrical circuits, plugs and appliances throughout the premises should be maintained in a 
serviceable condition.  The service information together with details of any corrective action taken 
to rectify faults should be recorded. The records should be retained for three years and be made 
available to the tour operators for inspection on request.

Electrical sockets should not be overloaded. Games machines and drink dispensers should be 
sited in suitable locations away from ‘wet’ areas or basement corridors. 

Gas Safety 

All gas appliances, throughout the premises should be maintained in a serviceable condition and 
should be subject to an annual inspection by a competent person. The service information together 
with details of any corrective action taken to rectify faults should be recorded. The records should 
be retained for at least three years and be made available to the tour operators for inspection on 
request. (See above)

Where gas cooking facilities are provided the appliance should be fitted with burner caps and  
on/off control knobs.

Cooking appliances should be sited within the property in a level, stable and secure position and 
sited away from combustible materials e.g. curtains. 
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All gas cylinders must be stored in an easily accessible well ventilated area which allows easy 
access to connections and regulating devices.

All gas cylinders should be sited to allow replacement with the minimum of disturbance to the 
installation and ancillary equipment. Where the cylinder is positioned in a compartment adequate 
low level ventilation to prevent build up of gas should be provided directly to the outside air.

For LPG installations the flexible gas connection from the gas cylinder or gas supply to the gas 
cooking appliance must be within date.  Please note some countries put the expiry date whilst other 
countries put the date of manufacture.  In the latter case the years have to be added to give an 
expiry date, which should be a maximum of three years from date of manufacture.

The flexible gas connection from the gas cylinder or gas supply to the gas appliance should be 
secured with suitable clips at both ends.

The flexible gas connection from the gas cylinder or gas supply to the gas appliance should be 
inspected regularly.  The hose should have no signs of wear, stress, damage, chaffing, cuts,  
splits etc.

Clear operating instructions for customers should be provided in English for all gas appliances.

 

.
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Appendix 2

Case study of incident investigation

CORGI Services Ltd received a request to investigate an alleged carbon monoxide poisoning of  
a family of five people from Sheffield, South Yorkshire whilst on holiday in a Hotel in Lanzarote.

The investigation centred on the installation of an ACV HM60 fan assisted open flue hot 
water boiler installed within a compartment under the stairwell of the complex for the possible 
production and discharge of carbon monoxide. The investigation gas safety checks were 
carried out as a result of the family being ill on the evening of Thursday 25 December 2008 with 
suspected carbon monoxide poisoning. The family attended hospital in Lanzarote where levels of 
carboxyhaemoglobin were confirmed following blood tests.

Reported evidence stated that on 25 December 2008 the family were getting ready to go out at 
approximately 19:30hrs, it was hot and the air conditioning unit was turned on. The family were 
taken ill and attended hospital in Lanzarote where they were treated for the effects of carbon 
monoxide poisoning. Results of blood tests were received from the family and hospital which 
confirmed carboxyhaemoglobin (COHb) levels ranging from 20.8% to 14.7%. 

The appliance had been ‘worked on’ before the investigation was undertaken and any evidence 
that may have caused the incident could have been disturbed.

The burner was checked for correct flame picture, operation and general condition of the appliance; 
the flame picture was stable. The burner pressure was recorded as 4.18mbar. This pressure 
is incorrect and below the recommended setting pressure of the manufactures instructions of 
5.5mbar. 

A flue gas analysis of the boiler recorded the results as 21ppm (parts per million) carbon monoxide 
(CO) and 10.8% carbon dioxide (CO2) giving a CO/CO2 combustion ratio of 0.0001; confirming 
that the combustion process is satisfactory.

The flue system from the boiler was checked and found the flue transition connecting skirt on top  
of the boiler to be corroded and defective. There were products of combustion being emitted into 
the compartment from this defect. 

The defect of corrosion at this point would suggest that excessive water was present in the flue 
gases and also suggest that the combustion process has not been satisfactory at all times. 

The internal area of the compartment was inspected and found that recent remedial work had been 
carried out by virtue of making good of the holes where the hot and cold water pipework and the 
electrical cables exited the compartment. The water and electrical services are installed within the 
ceiling boxing above the covered walkway to the apartments and routed to the service duct which 
passed the incident apartment. It was found that the interconnecting floors are not sealed where 
the pipework and electrical services entered the apartments forming a migration route for products 
of combustion to enter the apartment. 

The purpose provided ventilation located within the compartment and found it to be located at floor 
level is sized at 78.5cm2 and of the circular ventilator type. With the location of the inlet pipe being 
at floor level there is a potential for debris such as leaves and paper to be drawn into the fan and 
burner assembly compartment, this debris would interfere with the combustion process.
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High and low level compartment ventilation has not been provided for the purpose of providing 
compartment cooling. The manufacture’s installation instructions require high and low ventilation to 
be provided within the compartment direct to external air at high level 2.11dm2 (211cm2) and at low 
level 2.0dm2 (200cm2). 

The hotel maintenance personnel removed the burner and its components and disabled the 
appliance from the gas and electricity supplies. There is evidence around the burner support plate 
that the burner seal is defective and showing signs of leakage of combustion products with the 
scorching of the boiler insulation.

The United Kingdom Gas Safety (Installation and Use Regulations) require persons who work on 
gas appliances to be registered to do so, the regulations also require persons to be competent to 
carry out the work they undertake. Concern is raised with the current hotel maintenance personnel 
working on the gas boilers as to their gas/engineering qualifications. Evidence on site would 
suggest that further gas fitting knowledge is required.    

In concluding, the installations of the ACV HM60 GB fan assisted open flue hot water boilers are 
not in accordance with the manufacturer’s installation instructions. 

The appliance had been ‘worked on’ before an investigation was undertaken and any evidence 
that may have caused carbon monoxide to be produced and migrate into the apartment could have 
been disturbed.

Tests carried out to establish the production or leakage of carbon monoxide proved that carbon 
monoxide was not being produced in high levels within the flue gases. The maximum parts per 
million found in the flue gases of the incident boiler is 21ppm with a carbon dioxide content of 
10.8%; confirming that the combustion process is satisfactory.

Investigation findings found that the flue defect on top of the boiler had the potential for products  
of combustion to be emitted from the flue system; corrosion of the flue skirt transition to the flue 
pipe is excessive and allowing products of combustion to emanate into the boiler compartment.

Confirmed levels of carboxyhaemoglobin in the blood have been admitted by the family affected 
during the investigation process. It is possible that at the time of the incident the conditions with the 
boilers, migration route through the pipework ducting with the assistance of the air conditioning unit 
in operation caused the emission of products of combustion to emanate to the apartment, although 
this was not possible to simulate during the investigation process.  

There is evidence that the boilers have been checked and serviced by the hotel service and 
maintenance personnel. A copy of the service records, held on site were observed, during the 
investigation which states that the boilers have been checked, serviced and the combustion ratio 
being recorded as correct.

The United Kingdom Gas Safety (Installation and Use Regulations) require persons who work on 
gas appliances to be registered to do so, the regulations also require persons to be competent to 
carry out the work they undertake. Concern is raised with the current hotel maintenance personnel 
working on the gas boilers as to their gas/engineering qualifications and competence levels. 
Evidence on site would suggest that further gas fitting and appliance knowledge is required.   
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the intent was; in addition to death from accidental poisoning, it included 

suicide by poisoning, homicide by poisoning, poisoning from undetermined 

intent, and death from contact with venomous animals and plants.

Definition of indicators used

The number of deaths for each group of underlying causes of death (UCoD) was 

the one transmitted by the countries’ national authorities to Eurostat for a given 

year. Aggregation of the number of deaths for the European Union (EU) was 

made by Eurostat, using the last available data for a given year. Crude death 

rate (CDR) was obtained by dividing the number of deaths by the last estimate of 
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death rate was computed). Age-standardised death rate (SDR) was computed by 

direct standardisation, using the 1976 European population. The potential years 
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Situation regarding deaths from 
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The number of deaths from accidental poisoning in EU25 was 10,194 in 2005, 

which represents 4.4% of deaths due to external causes. SDR for accidental 

poisoning was 2.1 for 100,000 inhabitants in 2005, among the 25 countries of 

the European Union. Variations between 0.2 and 20.0/100,000/year according 

to the countries were observed in Europe (Figure 1). 
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Poisoning-related deaths in an enlarged European Union 

Objective

The objective of this monograph is to provide producers and users of death 

statistics with a practical tool to help study deaths related to accidental 

poisonings. 

Methods
Mortality data produced by health authorities of 33 European countries 1 

and compiled yearly by Eurostat 2 were used. Depending on their availability, 

data were used to describe time trends, geographical distributions and 

demographical risks. 

By reviewing the literature, the international forum for mortality specialists 3, 

the revision and update process of the International Classification of Diseases 

(ICD) and the answers of a questionnaire filled in by death statistics producers 

of 36 European countries 4 in the framework of the AnAmort project 5, it has 

been possible to:

describe the limits of the observed differences -

elaborate recommendations for a better use of available data -

elaborate recommendations for a better production of future data. -

Definition of deaths related to poisoning

Death from accidental poisoning was considered as any death  

reported to Eurostat, with an underlying cause of death coded  

X40 to X49 (table 1) in the 10th revision of ICD (ICD-10).

Death from poisoning was considered as any death due to poisoning, whatever 

the intent was; in addition to death from accidental poisoning, it included 

suicide by poisoning, homicide by poisoning, poisoning from undetermined 

intent, and death from contact with venomous animals and plants.

Definition of indicators used

The number of deaths for each group of underlying causes of death (UCoD) was 

the one transmitted by the countries’ national authorities to Eurostat for a given 

year. Aggregation of the number of deaths for the European Union (EU) was 

made by Eurostat, using the last available data for a given year. Crude death 

rate (CDR) was obtained by dividing the number of deaths by the last estimate of 

the population available in Eurostat (for a given age group if age specific crude 

death rate was computed). Age-standardised death rate (SDR) was computed by 

direct standardisation, using the 1976 European population. The potential years 

of life lost before 75 years-old (PYLL75) due to a given cause were calculated 

for each age group by multiplying the number of deaths related to this cause 

by the difference between age 75 and the mean age at death in each age 

group. Potential years of life lost were the sum of the products obtained for 

each age group. Proportions of PYLL75 were calculated by dividing the PYLL75 

due to a given cause by the total amount of PYLL75 due to all causes of death. 

Indicators were produced at country level, for all countries of EU15 6 or EU25 7.  

For other groups of countries, estimation of a given indicator was calculated 

as an average of this indicator at country level weighed by the proportion of 

its population among the group.

Situation regarding deaths from 
poisoning in Europe
The number of deaths from accidental poisoning in EU25 was 10,194 in 2005, 

which represents 4.4% of deaths due to external causes. SDR for accidental 

poisoning was 2.1 for 100,000 inhabitants in 2005, among the 25 countries of 

the European Union. Variations between 0.2 and 20.0/100,000/year according 

to the countries were observed in Europe (Figure 1). 

Included the 25 Member States of the European Union before 2007, Albania, Bulgaria, Croatia, Iceland, Macedonia, Norway, Romania and Switzerland.1. 
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Figure 2

Crude rates of mortality 
by accidental poisoning by 
gender and age group in the 
European Union (25 countries) 
in 2005
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The highest risks of death from accidental poisoning were observed in north- 

eastern countries (Lithuania, Estonia, Latvia, Finland, Norway and Poland).

The risk of death by accidental poisoning was 3.1 times higher among 

men (average for EU25 in 2005). This difference was particularly important 

between ages 20 and 69 years (Figure 2). In 2005 among EU25 countries, 

victims were observed among the elderly (65 years-old and more) in 24% 

of the cases. The highest CDRs were observed among people between 

30 and 59 years-old (maximum for the 45-49 years-old age group with 

3.8/100,000 in 2005). 

There was no clear trend regarding the SDR between 2000 and 2005 in 

the EU25 and between 1994 and 2005 in the EU15 (Figure 3). In certain 

countries, a sharp decrease in SDR by accidental poisoning could be observed 

(Switzerland 1995, Greece 1995) or inversely, a noticeable increase (+44% 

in France in 2000,+190% in Norway in 2003). Some of these decreases 

or increases were associated with the implementation of the 10th revision 

of ICD as in France and Switzerland. The 10 new Member States, mostly 

in Eastern Europe, explained the increase in death rates by accidental 

poisoning in the European Union (EU25 versus EU15) was due to higher 

incidence rates in these countries (Figure 3).

In 22 countries 8, it was possible to obtain statistics on “all poisonings” 

(whatever the intent was, see table 1) in 2005. Non-accidental poisonings 

represented 0 to 92% of all poisonings (40% on average for all these 

countries).

Austria, Croatia, Cyprus, Czech Republic, Estonia, Metropolitan France, Greece, Hungary, Iceland, Ireland, Latvia, Lithuania, Macedonia (the former Republic 8. 
of Yugoslav) Malta, Norway, Poland, Romania, Slovakia, Slovenia, Spain, Sweden, and Switzerland.

Figure 1 Age-standardised mortality rate by accidental poisoning in Europe in 2005*

IS

JN

FO

IE
IM UK

JE

FR

PT ES

MTGI

AN
MN

Deaths from accidental
poisoning / 100,000 / year

BE
LU DE

FR

0,2 - 1,1
1,2 - 2,3

N
0 500 Km

RS

BO

UP

MD

BE
NL

FI

EE

LV

PL

LT

SE

DE

LSCH

CZ

AT

SI HR
HU

SK

BG

RO

SRBK

MW

AL MK

GR

IT
SM

NO

DK

LU

2,4 - 4,0
4,2 - 6,7
6,8 - 20,0

* Owing to missing data for 2005, the map included data for 2004 for Albania, 1998 for Belgium, 2001 for Denmark and 2003 for Italy.
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Figure 3

Trends in age standardised 
deaths by accidental 
poisoning in the European 
Union (15 and 25 countries)
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In EU25, deaths from accidental poisoning were responsible for 6% of the PYLL 

by external causes of death. The highest impact was among people between 

20 and 49 years of age (Figure 4).

Figure 4

Distribution of potential 
years of life lost by accidental 
poisoning in the European 
Union (25 countries) by age 
group 
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Interpretation and limitations of 
observed differences in deaths by 
poisoning in Europe
Increased rates of death related to accidental poisoning in northern and eastern 

European countries had been attributed to acute poisoning by alcohol.

Misclassifications of deaths from accidental poisoning due to inappropriate 

selection of underlying causes of death were described by 22 out of the  

36 countries questioned during the Anamort project. The combined effect of these 

misclassifications was considered to lead to underestimation of the magnitude of 

the deaths due to accidental poisonings in most of these countries.

Lack of investigation and low rates of autopsy can have an impact on 

underestimation of cases of accidental poisoning. These cases would therefore 

be coded as mental and behavioural disorders due to psychoactive substance use 

(ICD-10 codes: F10-F19), suicides or poisoning with undetermined intent.

On the opposite, overestimation of deaths by accidental poisoning might be 

observed when the intent is not clearly reported. 

Analytical recommendation to 
improve comparability of time 
trends (for statistics users)
Time trends regarding deaths coded X40-X49 (Accidental poisoning) and F10-F19 

(Mental and behavioural disorders due to psychoactive substance use) should be 

monitored in order to study misclassifications between these two groups.

In order to have an overview of mortality related to poisoning, it would be 

interesting to analyse deaths due to overdose considering all possible categories: 

accidental, suicides, homicides, undetermined intent also including the F codes 

related to drugs in the analyses.

To better identify poisoning-related cases, other tools could be used such as:

multiple cause of death analyses in order to identify drug use including in  -

particular some T and F codes

textual analyses in order to identify specific illegal substances. -

Recommendations to improve 
comparability of future data 
collected (for data producers)

Coders should always request the results of toxicological analyses for deaths due 

to poisoning if data on agents/substances are not provided.

Cases of overdose-related deaths should be coded both with the underlying 

cause of death (i.e. X or Y codes) as well as with T codes identifying the drugs 

involved (i.e. X42 and T40).

Deaths coded as cardiac arrest or unspecified cause of death in younger age 

groups (below 45) should be specifically analysed because there could be some 

external causes of death, and more particularly accidental poisoning cases.

Additional and more detailed recommendations may be found on  

www.invs.sante.fr/surveillance/anamort.
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Table 1
Correspondence table defining the group of poisonings and accidental 
poisonings according to the revision number of the International Classification 
of Diseases (ICD)

ICD-10 Label ICD-9 ICD-8

All 
poisonings

Accidental 
poisonings

X40 Accidental poisoning by and exposure to nonopioid analgesics, antipyretics 
and antirheumatics

E850-E858 E850-E859

X41 Accidental poisoning by and exposure to antiepileptic, sedative-hypnotic, 
antiparkinsonism and psychotropic drugs, not elsewhere classified

X42 Accidental poisoning by and exposure to narcotics and psychodysleptics 
[hallucinogens], not elsewhere classified

X43 Accidental poisoning by and exposure to other drugs acting on the autonomic 
nervous system

X44 Accidental poisoning by and exposure to other and unspecified drugs, 
medicaments and biological substances

X45 Accidental poisoning by and exposure to alcohol

E860-E869 E860-E877

X46 Accidental poisoning by and exposure to organic solvents and halogenated 
hydrocarbons and their vapours

X47 Accidental poisoning by and exposure to other gases and vapours
X48 Accidental poisoning by and exposure to pesticides
X49 Accidental poisoning by and exposure to other and unspecified chemicals and 

noxious substances
X20-X29 Contact with venomous animals and plants E905 E905
X60-X69 Intentional self-poisoning by and exposure to chemicals and noxious 

substances
E950-E952 E950-E952

X85-X90 Assault by chemical or noxious substance E962 E962
Y10-Y19 Poisoning by and exposure to chemicals and noxious substances, 

undetermined intent
E980-E982 E980-E982

////////* Late effects of accidental poisoning E929.2 E942
* Can not be identified within the code Y87.2 which contains late effects of all undetermined intent events.
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