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Undetectable by our senses, radon is a naturally occur-
ring radioactive gas that is formed from the decay of 
uranium-238 in rocks and soil. It can penetrate insidi-
ously into homes and dwellings by infiltrating through 
defects in the outer shell of the building and accumu-
late in the ambient air. Everyone subjected to long-term 
exposure of excessive levels of radon incurs an in-
creased risk of developing lung cancer, this risk increas-
ing linearly with the radon concentration (measured in 
Becquerel per cubic meter, Bq/m3).  

The link between exposure to radon and lung cancer 
was initially demonstrated in epidemiological studies 
on miners, the results of which formed the basis for 
the initial recommendations (1993) by the World Health 
Organisation (WHO) on radon exposure in dwellings. 
This publication considered an indoor level exceed-
ing 1000 Bq/m3 to be unacceptable; this prompted the 
Federal Council to impose prescriptive standards for 
radon in the Radiological Protection Ordinance (ORaP) 
of June 22nd 1994. The limit value for an obligatory 
remediation was then set at 1000 Bq/m3, and the guide-
line value is fixed at 400 Bq/m3, «in so far as this can be 
achieved by simple construction work». These figures 
form the basis for the radon programme 1994 – 2014 
whose principal objectives are: 
– To reduce the individual risk by remediating buildings 

that exceed the limit value.
– To reduce the exposure of the population by a factor 

of 2 by introducing functional solutions in order to 
ensure that the concentration of radon in new con-
structions or renovated buildings does not exceed 
the reference level or guideline value.

This programme complied to the state of knowledge re-
garding radon at the time, but has been fundamentally 
called into question by the epidemiological findings of 
the last 15 years on exposure in households. Thus, the 
risk of lung cancer due to radon exposure in the home 
is more important than was predicted from the epide-
miological studies of miners. In order to take account of 
these new proven findings, WHO has published recom-
mendations that in particular fix a maximum value of 
300 Bq/m3. The respect of these new directives implies 
that as a consequence, Switzerland needs to examine 
its limit value and guideline value. 
What should be taken into account is that the value of 
300 Bq/m3 is the same reference level set by both the 
International Commission on Radiological Protection 
(ICRP) and the European Union in its concluding project 
on Basic Safety Standards (BSS). Consequently, the 

radon problem would be recognized as health risk in all 
of Switzerland and no longer be restricted to only a few 
regions at risk. 

This new situation affects all aspects of the existing 
programme and requires that a basket of measures be 
enacted concerning the seven following major objec-
tives: 
– Revision of the legal regulations
– Extending our knowledge of radon exposure in dwell-

ings 
– Promotion of a protection policy against radon in 

buildings
– Including the awareness of the radon problem into 

the process of energy remediation 
– Integrating the problem of radon into the training of 

construction specialists and the promotion of possi-
ble solutions

– Improving public awareness to health problems 
caused by radon

– Development of programmes on the scientific and 
technical aspects.

The corresponding action plan is divided into two phas-
es: the first, from 2012 to 2014, consists in adapting 
the legislation and in carrying out preparatory actions, 
the second, from 2014 to 2020, in implementing the 
measures defined in the new legislation. Accordingly, 
the FOPH must strive to provide efficient support to the 
implementation strategy of the action plan by working 
closely with the concerned partners, especially the 
cantons. The proposed action plan concerns a broad 
range of skills and requires the involvement of numer-
ous participants, as the resources of the FOPH, in 
particular the availability of personnel, are too limited by 
themselves to meet the health challenge set by radon 
in dwellings. 

Summary 
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Each year radon kills several hundred people in Swit-
zerland; this imperceptible radioactive gas is continu-
ously generated by the uranium present in the soil and 
penetrates into the interior of buildings. There, it can 
accumulate to levels that are dangerous to our health 
if no measures are undertaken to reduce its concentra-
tion at the planning stage of a building or in the course 
of remediation. When radon is inhaled, its radioactive 
decay products, among others polonium, are deposited 
on our lungs, which are then exposed to strong radia-
tions. Thereby the risk of developing lung cancer is in-
creased considerably. Lung cancer is the most frequent 
cause of death from cancer in men and is the origin of 
an increasing mortality in women; this cancer afflicts 
more than 3600 persons each year in Switzerland; 40 
per cent of the bronchial carcinomas are diagnosed in 
persons aged less than 65. In spite of the advances in 
medicine, treatment of these tumours remains very dif-
ficult. Overall, the survival rate to this cancer above five 
years is hardly more than 10 per cent. Smoking is the 
principle cause, followed by radon which can afflict the 
whole population and increases the risk for smokers. 
For more information see also www.swisscancer.ch.
Radon represents the major annual source of the 
average exposure of the Swiss population to ionising 
radiation (see figure 2 ). The strategy of the FOPH is to 
reduce the highest exposures as is recommended by 
the International Commission on Radiological Protec-
tion (ICRP) [1] and the European Union. Switzerland 
has been preoccupied with this problem since the 80s 
(see Historic Aspects in appendix I) and has set stand-
ards in the Radiological Protection Ordinance (ORaP 
[2]) on the basis of the epidemiological findings of the 
time (cohorts of irradiated underground miners) and 
on the WHO report of 1993 [3]. In this respect a limit 
value of 1000 Bq/m3 in homes and a guideline value 
of 400 Bq/m3 for new constructions and remediations 
were defined. Based on these specified conditions, a 
radon programme 1994 – 2014 was established (see 
appendix II). Campaigns to measure the concentration 
of radon have been carried out in collaboration with 
the cantons and have highlighted the regions with 
increased radon levels (Tessin, Grisons, Jurassic Arc). 
Remedial methods have been tested in pilot studies 
and the training of construction specialists concern-
ing the subject of radon has begun in these regions of 
increased concentrations.

1. Introduction and present situation in Switzerland

Figure 1: radon, source of exposure to radiation and cause of  

lung cancer

Figure 2: As is shown in the figure, radon with 1.6 mSv is the major 

contributor to the 4 mSv average annual exposure of the public.
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2.1. New epidemiological findings

The risk of lung cancer linked to the exposure to radon 
in dwellings was initially estimated by extrapolating the 
results observed for uranium miners. These are studies 
of cohorts with individual data on the annual exposure 
to radon. However, this approach involves certain 
limitations:
– The absence of data for women and children in the 

cohorts of miners.
– The absence of data for smokers in the majority of 

studies.
– Incertitude of the effects of the dose rate (brief expo-

sures to high concentrations and prolonged expo-
sures to low concentrations).

– Inadequate control of contributory factors (gamma 
radiation, uranium dust, other pollutants such as 
arsenic and diesel fumes).

In order to quantify the risk of lung cancer in the popu-
lation, it was therefore necessary to carry out epide-
miological work in the field. Since the 90s, numerous 
analyses have been carried out in order to evaluate the 
risk of lung cancer linked to radon exposure in dwell-
ings. Contrary to the studies concerning miners, these 
are case-control studies that enable the considera-
tion of contributory causes such as active and passive 
smoking as well as an assessment of the risk posed to 
women and children. On the whole, their results are in 
agreement. The reference publication compiling the 
individual data of 13 European research projects (Darby 
et al, 2006 [4]) forms the best basis at the international 
level for estimating the risk of lung cancer associated 
with prolonged average exposure to radon in house-
holds. The following conclusions can be drawn:
– The risk of induced lung cancer is proportional to the 

radon concentration
– The risk is multiplicative for the individual probability 

of death by cancer; therefore it will be higher, in abso-
lute terms, for smokers

– The average concentration of 100 Bq/m3 in relative 
terms corresponds to an increase of the individual 
risk of lung cancer in an individual’s life span by ap-
proximately 16 per cent.

These results, corroborated by similar studies carried 
out in North America and China, demonstrate that the 
risk associated with a prolonged exposure to radon 
in residences is more serious than was foreseen by 
extrapolating the risk observed for miners, and must 
be taken into consideration at levels significantly lower 
than 1000 Bq/m3. 

2.2. New international recommendations in regard 
to health effects

In the light of these new epidemiological findings, the 
WHO launched an international project on radon. This 
has resulted in the publication of a handbook [5] that 
provides an updated view of the principal aspects of 
radon and of its repercussion on health. It emphasises 
the relevant issues for the planning, implementation 
and evaluation of national radon programmes. The 
message from the WHO is clear: radon is dangerous for 
everyone; it can be measured, the risk can be reduced 
by constructing new buildings that are resistant to 
radon and by implementing appropriate remediation 
measures for existing dwellings. Among the more 
pressing recommendations, the following are particu-
larly worthy of attention:
– The adoption of a reference level is an essential part 

of a national programme: The WHO recommends 
a level of 100 Bq/m3 so as to reduce the dangers to 
health from radon indoors. However, if this level can-
not be reached under the prevailing country-specific 
conditions, then the chosen reference level should 
not exceed 300 Bq/m3. 

– It is important to address the radon problem both 
when building new constructions as well as consider-
ing its risk in existing buildings.  

– The national radon policy should focus on identifying 
geographical areas where populations are most at 
risk from radon exposure and on raising public aware-
ness about the associated health risk in dwellings. A 
successful national programme consists of collabora-
tion with other health promotion programmes and 
the training of professionals working in construction. 
A communication strategy should be developed to 
inform the different audiences and to recommend 
appropriate actions.

In November 2009 the ICRP published a report on 
radon [6] which confirms a doubling of the risk factor, 
compared with its publication of 1993, and justifies the 
new reference value of 300 Bq/m3, likewise fixed in the 
final project of the Basic Safety Standards (BSS) of the 
European Union.

2. New assessment of the risk
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The new risk assessment means that the contribution 
of radon is the major factor in the average annual expo-
sure of the public (figure 3). 

Figure 3: New risk assessment of the ICRP

These new findings require an action plan that focuses 
on the revision of the ORaP and has an impact on all 
the points of the current programme. Priority should be 
given to the following measures:

3.1. Revision of the legal regulations

Need for action

The present legislation cannot respond to the new 
situation. The introduction of new limit and guideline 
values into the legislation on radiological protection is 
necessary for the protection of the population, and in 
order to follow the international recommendations for 
the reference level of radon in dwellings.

Measure I: Reduction of the legal values

In order to revise the ORaP (articles 110 to 118a) a 
transition period (2012 – 2014) should be arranged. To 
ensure this, the following steps are required:
– Developing recommendations and guidelines which 

enable the implementation of the preparatory opera-
tions.

– Involving all parties in the process of shaping the new 
legislation, in particular to replace the incentive ap-
proach by an obligatory one. This especially concerns 
those responsible for health, construction, planning 
and environment in the cantons.

– Preparation of a text for the ordinance, based on a 
solid foundation.

– Legislative process by consultation regarding the 
ordinance including all interested parties in the con-
struction and real estate sector as well as executive 
authorities. 

3.2. Extending our knowledge of radon exposure 
in dwellings 

Need for action 

The path chosen in 1994, based on high limit and guide-
line values, is no longer adequate. The crucial point is 
that the radon problem has assumed a national dimen-
sion and now extends to practically all regions of Swit-
zerland. The new risk evaluation illustrates that given 
the density of population, more lung cancer diseases 
due to radon exposure are to be expected in the low 
to medium risk regions (Swiss Plateau) than in regions 
with denser concentrations of radon (Alps and Juras-
sic Arc). A study into the attributive risks due to radon 
conducted with data concerning Switzerland from 2005 
confirms this assumption [7]. Figure 4 shows the new 
map indicating regions at risk. As recommended by the 
ICRP, this map assumes a radon risk twice as high figur-
ing threshold values of 50 to 100 Bq/m3 (per average 
and per municipality) instead of the present threshold 
values of 100 to 200 Bq/m3 (see appendix II). Yet this 
map is merely theoretical for now and will have to be 
developed in collaboration with the authorities respon-
sible for radon exposure in the cantons. Consequently, 
knowledge of the exposure to radon in dwellings needs 
to be improved so as to obtain an accurate picture of 
the radon-associated risks for the Swiss population as 
a whole, and to be able to target the required measure-
ment campaigns bearing in mind the significantly lower 
limit and guideline values.

3. Switzerland faces a new challenge
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Map showing the present situation of radon concentration 

based on the risk assessment of 1993:

Theoretical map showing the present situation if the new risk 

assessment of 2009 is applied :

 

Figure 4: Implications for the classification of zones at risk

Measure II: Expansion of the measurement 
campaigns

Adapting to the new legislation will imply the comple-
tion of the resulting measures. As it is impossible to 
measure all the Swiss dwellings, a strategy has to be 
developed with the aim of better appreciating the risk 
according to the type of construction and improving the 
examination of certain criteria defined as being of sec-
ondary importance in the existing programme because 
of the trend to higher values. Involving the interested 
cantons, pilot studies concerning the implementation 
of the new legislation are planned in the three following 
areas: 
– Campaigns involving random sampling which are not 

limited to a certain type of construction
– Increased measurements in schools and nursery 

schools; the much greater sensitivity of this popula-
tion group to the effects of ionising radiation justifies 
this action.

– Augmented measurements in administrative build-
ings that are conceived for extended stays (hospitals, 
prisons, communal accommodations…).

With the help of these pilot studies it would then be 
possible to determine specifically targeted measure-
ment campaigns at the national level necessary to 
meet the following objectives:
– To detect the buildings exceeding the new limit value 

and to remediate them.
– To obtain a representative estimation of the average 

radon risk to the Swiss population.
– To update the classification of the municipalities in 

regard to the new limit and guideline values; the new 
categorisation will take effect in 2014.

3.3. The promotion of protective measures against 
radon in buildings

Need for action

The promotion of a safety policy in regard to radon in 
buildings is absolutely indispensable so as to ensure 
that the limit and guideline values are respected in the 
building sector. The lowering of these values goes hand 
in hand with the implementation of stricter require-
ments for protective measures against radon at the 
design stage of a building.

Measure III: Stricter building regulations

It is unacceptable for new constructions not to respect 
the reference level and a fortiori the limit value for 
radon, as has been observed in Switzerland in recent 
years. Considering the annual rate of renewal of the 
Swiss housing stock (about 30 000 building permits per 
year), new buildings must be subjected to sampling and 
checks in order to identify those with a  radon problem.  
When new buildings are planned, the possibility of 
including protective measures against radon in the pro-
cess of acquiring a building permit has to be considered, 
especially in the case of low-energy houses. At the can-
tonal level, this requires a close coordination between 
those responsible for protective measures against radon 
and building authorities. The identification of design 
errors and solutions to avoid these must be communi-
cated on a regular basis to the building professionals. In 
the longer term, this should eliminate the appearance of 
new cases of excessive radon levels completely. That 
is why those responsible for building permits at the can-
tonal level are involved in the decision process.

3. Switzerland faces a new challenge

 low

 medium

 high

 low

 medium

 high

Sources: FOPH, GG25©swisstopo  
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3.4. Planning an efficient strategy for remediation 

Need for action

The reduction in the limit and guideline values implies 
that the strategy in regard to remediation needs to be 
reinforced; if the protection of the population is to be 
efficient, then, based on the results obtained up to the 
end of 2009, it is foreseen that the number of remedia-
tions to be carried out will be multiplied by 10. Experts 
concede that, considering a reasonable cost-benefit 
ratio, measures of remediation are justified from a level 
of 100 Bq/m3. The magnitude of this task should not be 
underestimated. The current resources are inadequate 
to meet this challenge. Therefore, the time limit for 
necessary remediations has to be extended to 2014 or 
even beyond.

Measure IV: Remediation methods

From now on, the results of pilot remediations must be 
systematically analysed in order to identify the most 
effective methods. This implies substantial resources 
in the fields of architecture and construction. These 
resources must be obtained by intensifying the existing 
collaborations with the specialised institutes of univer-
sities and EPFL/ETHZ. The remediation results must be 
documented and recorded in the radon data bank so as 
to highlight the reduction techniques that are most ef-
fective from the cost/performance point of view, to en-
sure that remediations are monitored and to orientate 
the new remediation strategy as of 2014. The objective 
is to have available an effective and proven strategy at 
the time when the new legislation comes into effect.
In the transitional phase 2012 – 2014, the effort must 
be directed to the remediation of the 2500 already 
reported cases of excessive radon levels by prioritising 
the most urgent in the interest of protecting the popula-
tion most at risk. A quality control of the remediation 
must be carried out based on an accredited measure-
ment. 

Measure V: Reconciling radon protection 
and energy saving

It is important to synchronize the radon programme 
with all the related national programmes, particularly 
those involving health (e.g. quality of air in buildings, 
anti-smoking campaigns, screening for cancer) and 
those concerning energy saving.  In this context, linking 
up the national radon programme with that of energy 
efficiency measures (2010 – 2020), which is aimed at 

10 000 to 30 000 houses per year, is vital and is in line 
with the overall policy of rehabilitation of buildings. 
Based on experience, there is a significant risk that 
the energetic rehabilitation will be carried out at the 
expense of an increase in the concentration of radon in 
the habitable rooms in dwellings if precautions are not 
taken, and hence the risk of developing a lung cancer 
for the occupants will increase as well. An effort must 
be made to coordinate the following procedure be-
tween the concerned administrative bodies and offices 
involved:
– Measuring radon concentration in buildings refur-

bished according to energy-conserving criteria before 
and after the remediation procedure.

– Incorporation of procedures that would guarantee a 
low radon level in the strategy of energy-conserving 
remediation. Involvement of the cantonal representa-
tives responsible for energy and radon.

A stimulation strategy for remediation by means of 
financial aid should be considered, the practical details 
of which have to be determined. The new situation 
in a first approximation implies that more than twice 
the number of remediations need to be carried out. 
In the fundings for subsidies allocated to energetic 
rehabilitation, the share allocated to radon remediation 
represents only a few per cent. The possibility of an ef-
fective link up of the energy and health actions  should 
be considered as this synergy would offer a unique 
opportunity to drastically reduce the costs for remedia-
tion. Thus, subsequent measures of remediation due to 
radon might be avoided.

3.5. Including radon in the training of construction 
experts 

Need for action

The new situation implies that a major effort should be 
made to reinforce the training of the building experts 
on the question of radon. These partners play an es-
sential and mentoring role for the protection measures 
and the remediation to meet the predicted increase in 
demand after 2014. Consequently, radon must inevi-
tably become part of the basic training and continuous 
education of construction experts; civil engineering 
and architectural training centres must take charge of 
the training in order to meet, once the new legislation is 
enacted, the needs for consultants for radon according 
to the training requirements set up some years ago by 
the FOPH.

3. Switzerland faces a new challenge
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Measure VI: Professional training

Including radon in the training of building professionals 
is one of the priority actions to be carried out if protec-
tive measures against radon and remediation tech-
niques are to be put into practice on a permanent basis. 
The entry of the present programme into the delicate 
phase of remediations and the new context concern-
ing limit values require an increased recruitment of 
competent specialists in this field. The training must 
draw on material validated by the building industry and 
include the concepts of protection against radon in new 
constructions or in renovations as well as in the reme-
diation of older buildings. 
The search for solutions must be intensively pursued 
with the SIA, the pertinent training centres (UAS, EPFL) 
and the Federal Office for Professional Education and 
Technology (OPET).    

3.6.  Improving public awareness to health prob-
lems caused by radon

Need for action

The enlargement of the high and medium risk zones 
for radon implies that the problem is no longer a local 
preoccupation but has become a recognised fact for 
all of Switzerland. The recent survey in Switzerland 
 demonstrates that the general population is not suf-
ficiently aware of the radon problem. The insufficient 
perception of the radon risk by the population can be 
observed worldwide, as figure 5 confirms. 

Figure 5: Perception of radiation-linked risks

Proven risk:

Radon

UV

XR

EMF

UV: ultraviolet rays

XR: X-rays

EMF: electromagnetic fields

Source: Chart referring to the presentation by Dr. Maria Neira (WHO) 

at a congress of the International Radiation Protection Association 

(IRPA) in 2008.

In comparison with the potential risk represented by 
electromagnetic fields, radon is generally perceived 
as a less significant threat. But according to present 
knowledge it presents the highest actual health risk 
amongst the safety hazards listed above.

Measure VII: Increasing information flow

The programme needs wide support from the public, 
who has to be made aware of the radon problem. The 
instruments for this information campaign are the fol-
lowing: 
– Involvement of the necessary political bodies (such as 

the Federal Council, the Conference of the cantonal 
directors of the departments of public health as well as 
authorities responsible for planning, construction and 
environment, and committees within parliament). 

– Spreading information in affected sectors: in media, 
in education at all levels, in associations of tenants as 
well as those of house owners and everyone else in-
volved in real estate (such as property professionals, 
lawyers and notaries), as well as in the medical field.

– Information campaigns (posters, fliers, press releases).
– Joint actions with health leagues, programmes on 

the quality of indoor air and with the anti-smoking 
campaign.

3. Switzerland faces a new challenge

Perceived risk:

EMF

XR

UV

Radon
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Measure VIII: New criterion in the 
property market

The new limit and guideline values require that, as of 
now, the general Swiss population should be made 
aware of the radon problem, particularly in municipali-
ties in low and medium risk regions. According to the 
latest survey, inhabitants of these regions know far 
less about the subject than those inhabiting high risk 
regions. Core messages adapted to present findings 
should be communicated clearly to eliminate false and 
outdated ideas, such as the assumed harmlessness 
of radon in low and medium risk regions. Based on the 
new findings, a radon problem may be met or come 
about anywhere in Switzerland, even in regions which, 
according to the old classification, were considered to 
be less at risk. A strategy to promote awareness of the 
problem in the property market has to be developed. 
One possible measure could be to introduce an obliga-
tion to indicate the radon value of a house in all property 
transactions, and even to include this indication in rent-
al contracts. This is without doubt the most effective 
method to raise public awareness for the harmfulness 
of this radioactive gas. This requirement would need a 
rapid measurement technique for radon concentrations 
to be developed, the 3-month period for the accredited 
measurements being too long. 

3.7. Developing the tools and methods

Need for action

The challenge brought by the new situation implies the 
development of more expertise in certain areas that 
become more and more important for an increasingly 
greater risk management. We will limit ourselves here 
to the scientific and technical approaches which would 
be the most effective when applied to the action plan.  

Measure IX: Efficient measurement methods

We face four major challenges in the short term:  
– Adaptation of the measuring procedures as a result of 

the new international guidelines.
– The development of short-term detection methods 

enabling a yes/no type of answer thus enabling to 
relieve the measurement programmes.

– The development of methods to overcome the risk 
of measurements being falsified by manipulation of 

the dosimeter which would be especially useful for 
obligatory measurements.

– The development of rapid measurements which are 
required when the assessment of radon levels is to 
be included in the process of  property transactions.

If these projects were to be rapidly realized in coopera-
tion with the Federal Office of Metrology (METAS) and 
specialised institutes (SUPSI, PSI, IRA), this would con-
stitute an effective progress in the field of metrology. 

Measure X: Better understanding of the 
radon risk

A more detailed statistical evaluation of the available 
data should be considered for the immediate future. 
A model should be developed to assess the radon risk 
according to a multi-criteria learning system. The im-
plementation and the test of this tool would enable the 
strategy to be prepared as of 2014 for a more efficient 
search for high radon levels, based on a predictive map-
ping of risk as a function of geographical and architec-
tural criteria.
The influence of certain contributions that were absent 
from the 1994 – 2014 programme but which could be-
come more important as a result of the reduction in the 
limit values will be examined later on. Here, the use of 
the following expertise is considered:
– study on the role of thoron, another isotope of radon 

produced by the disintegration of thorium 228, and 
the equilibrium factor; these studies should enable 
the consolidation of the hypotheses on the practical 
details of physical exposure;

– study on the influence of construction materials, 
water supply and the change of seasons  on radon 
concentration; 

– study on how radon spreads in the home and the fact 
that upper floors of a dwelling show considerately 
less concentration of the gas. 

Each of these projects should be carried out by re-
search institutes that have considerable experience 
with the radon problem.

3. Switzerland faces a new challenge



1 2    National Action plan concerning radon

4.1 Planning the proposed basket of measures

The planning and implementation consist of two 
phases, which are justified by the urgency of the situa-
tion and when considering the required completion of 
actions of the 1994 – 2014 programme and the period 
necessary for enactment of the revised legislation.

– 2012 – 2014 phase: preparation of the new legislation 
and implementation of the initial actions. 

– 2014 – 2020 phase: implementation of the measures 
foreseen in the new legislation and strategic manage-
ment of the enforcement by the FOPH in collabora-
tion with the cantons. 

As mentioned above the realization of the action plan 
focuses on the following 7 aspects:
– Revision of the legal regulations
– Extending our knowledge of radon exposure in dwell-

ings
– Promotion of a protection policy against radon in 

buildings (safety of new constructions)
– Including the awareness of the radon problem into 

the process of energetic rehabilitation
– Integrating the problem of radon into the training 

of construction experts and promotion of possible 
operational solutions

– Improving public awareness to health problems 
caused by radon

– Development of innovative projects on the scientific 
and technical aspects

4.2 Financial planning

Budget

The allocated resources had been lowered as a conse-
quence of the end of the 1994 – 2014 [8, 9] programme 
and a financing must absolutely be assured up to 2020 
at the minimum with regard to the new risk assess-
ment. For the period 2012 to 2020 the needed amounts 
would run up to a total of 400 000 Swiss francs per year. 

Staff resources: 

Over the last years the allocation to the group responsi-
ble for radon in the FOPH has been constantly reduced 
and now consists of between 2 and 3 full-time posi-
tions. This allocation allows the present programme 
of monitoring measurement campaigns, advising on 
remediations and training to be maintained, the idea be-
ing to transfer little by little the responsibility for evalu-
ating remediations to the private sector and the training 
to the training centres of the building trades. However, 
in view of the new situation, it is advisable to reinforce 
the radon group so as to enable it to not only cope with 
the increasing needs in Switzerland, but also to be in a 
position to keep abreast of research carried out at the 
international level. Moreover, the development of a ra-
don programme in a Swiss research institute is neces-
sary and a sensible step, not with the aim of solving all 
the problems of radon by ourselves, but rather in order 
to participate in the international effort and to profit 
more efficiently from those findings.

4. Planning the implementation of the action plan  
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Given the new insight and its findings, radon has be-
come a major health problem. The basis for the action 
plan is the reduction in the number of deaths from lung 
cancer that are attributable to radon each year. The suc-
cess of the plan involves:
– A revision of the legal regulations; the key element 

is the definition of limit and guideline values based 
on the new findings concerning the health effects of 
radon.

– A better understanding of the effective exposure of 
the population to radon; in this context, the zones at 
risk are to be mapped based on the new criteria; this 
also implies a significant increase in the number of 
measurements.

– An improvement in security in regard to radon in new 
constructions; in particular, this implies the inclusion 
of the radon problem into building regulations along 
the lines of what has been done in the context of 
MINERGIE-ECO® constructions.

– The implementation of remediations; the necessary 
methods have to be developed and coordinated with 
other related national programmes. The introduction 
of radon awareness into the programme of energy-
conserving remediation (2010 – 2020) is especially 
important, for reasons of both efficiency and credibil-
ity.

– Making radon an integral part of the training of 
construction experts; this step involves a collabora-
tion with the professional societies and the training 
centres.

– An increase in public awareness to the radon prob-
lem; all communication methods have to be consid-
ered (political steps, administrative steps, etc.) in 
order to make radon known as an every day phenom-
enon affecting all regions of Switzerland;

– a development of technical and computerised tools; 
this entails the creation of an effective infrastructure 
so as to meet the objectives of the action plan.

The project must be launched without delay if the revi-
sion is to be finalised by 2014 and if the action plan is 
to be executed by 2020. It is particularly important that 
the measurement campaigns be planned quickly in 
order to obtain the information required for the legisla-
tive revision.

The effective and lasting protection of the health of the 
Swiss population against radon is in balance and it is ur-
gent to control this risk if we take into consideration the 
recent scientific findings and the consequential new 
reference levels. It is clear today that in Switzerland a 
consequential number of cases of lung cancer attrib-
utable to radon will only be avoided by acting on con-
centrations above 100 Bq/m3, if necessary, 300 or 400 
Bq/m3. The new national action plan for radon offers the 
appropriate tools to face the challenge.

5. Conclusions
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I. Historic aspects

Health effects and Schneeberg sickness

A lung disease of unknown origin that decimated the 
miners in Bohemia was first recorded at the beginning 
of the 16th Century. The disease occurred particularly 
frequently in the region of Schneeberg, which gave it 
its name (Schneeberg mining sickness). The causality 
of radon was not recognised however until after the 
discovery of radioactivity and the work of Pierre and 
Marie Curie who determinded that radium from the 
mineral of Bohemia released radioactive emission. It 
was only in 1924 that measurements in the mines of 
Saxony and Bohemia established a correlation between 
radon emissions and the frequency of the Schneeberg 
sickness (lung cancer) in the miners. The epidemiologi-
cal data on the cohorts of miners demonstrate a linear 
relationship between exposure and the risk of cancer. 

History of the radon project in Switzerland – 
 programme RAPROS

In Switzerland, as in the majority of countries in Europe, 
the first investigations began at the beginning of the 
eighties and were materialised in 1985 by the report 
from a working group, in which the Federal Office of 
Public Health (FOPH) and the Federal Office of Energy 
(FOE) participated. The studies showed that radon and 
its decay products are responsible for a significant part 
of the exposure of the Swiss population to ionising 
radiations (about 40%). These first results demonstrat-
ed the lack of statistical data on the exposure of the 
Swiss population to radon, the absence of regulations 
for new constructions and intervention levels for the 
remediation of existing buildings, as well as deficien-
cies in regard to techniques for reducing the concentra-
tion of radon. On the initiative of the Federal Council, 
a research programme RAPROS (RAdon PROgramm 
Schweiz) was launched from 1987 to 1991 in order to 
overcome these deficiencies. The principal results can 
be summarised as follows:
– The concentration of radon exceeds 1000 Bq/m3 in 

about 10 000 houses.
– The soil underlying the construction is generally the 

principle source of radon in a building, water and con-
struction materials being only secondary sources.

– The most effective remediation methods for reduc-
ing the radon level in houses are in a first step to 
seal leaks in the envelope of the house close to the 
ground and – secondarily – to install a ventilation sys-
tem agitating the cellar air.

II. Radon Programme 1994 – 2014: objectives and 
intermediate results

Introduction

On the basis of the RAPROS programme and the WHO 
recommendations of 1993, a programme for the years 
1994 – 2014 was put into place at the national level. Its 
strategy, of an incentive nature, rested on the following 
three major concepts:
– Making the public aware and introducing steps to 

encourage citizens to measure the concentration of 
radon in their dwellings.

– Remediation of cases where the concentration is 
unacceptable; this concentration limit was fixed at 
1000 Bq/m3.

– Reducing the exposure of the Swiss population to 
radon by a factor of 2.

To achieve these objectives, the Federal Council fixed 
the regulatory framework in regard to radon in the 
Radiological Protection Ordinance (ORaP) on the 22 
June 1994. This legislation led to a programme, whose 
principal aspects concern the measurement of radon in 
Swiss dwellings, security against radon in new con-
structions, remediation of cases above the limit value, 
radon training in the building professions, public aware-
ness, and finally the development of tools and methods 
to permit the FOPH to carry out its mission. An interim 
evaluation of the programme took place in 2005 and 
on the whole confirmed the strategy and noted some 
aspects that required additional means that were 
unavailable at the time. The different elements of the 
programme and its project status at the end of 2009 are 
presented below.

 APPENDICES 
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Legal regulations

The Federal Council defined particular conditions for 
limiting the exposure to radon by calling on the can-
tons to carry them out, in accordance with art. 24 of 
the LRaP on the sustained increase of radioactivity in 
the environment. These conditions are clarified in the 
ORaP (art. 110 to 118a) and are annotated below:
– The limit and guideline values (art. 110) are, on aver-

age per year, 1000 Bq/m3 for the concentrations of 
radon in homes and dwellings, and 400 Bq/m3 for 
new buildings and renovated and/or remediated 
buildings. It should be noted that the limit value corres-
ponds approximately to the limit value of the annual 
dose applicable to persons who are professionally 
exposed to radiations. In addition, the term, «in so far 
as this can be achieved by simple construction work» 
infers a cost-benefit analysis.

– The obligation for measurements (art. 111) resides 
on the notion of the person concerned, that is to say 
each owner or person for whom there exists reasons 
to admit that the limit value is exceeded. In practice, 
that only makes the obligatory measurement effec-
tive in the regions with high radon concentrations. 
In these regions, the canton must order the measu-
rement and the communication of the result to the 
person concerned in case of a refusal by the owner, 
who assumes the costs of the measurement.

– The guarantee of the metrological quality of the 
measurements (art. 112) is entrusted to the FOPH, 
which recognises and watches over the accredited 
measuring laboratories, according to the technical 
requirements and the quality assurance procedures 
stipulated by the Federal Department of Justice and 
Police; the obligation to enter the results of these 
measurements into the radon data bank has the 
aim of creating an effective inventory of levels that 
exceed the legal values. 

– The obligation for an owner to carry out the remedia-
tion (art. 113) and the deadline for completion are 
enacted by the cantons. On request from a person 
concerned, the remediation work, the costs of 
which will be borne by the owner, is to be carried out 
within a period of 3 years, which can be extended at 
most to 6 years. 

– The cantons are responsible for taking random sam-
ples in new buildings and reconstructed buildings 
(art. 114). The aim of these measures is firstly, to 
ensure that new cases exceeding the limit value are 
not created and secondly, that the canton, by way of 
building regulations or building codes, makes sure 

that the radon gas concentration does not exceed the 
guideline value of 400 Bq/m3.

– Knowledge of the exposure to radon in workplaces, 
in public buildings, in residential and recreational 
premises (art. 115) requires that the cantons shall 
ensure that a sufficient number of measurements of 
radon gas concentration are made throughout their 
territory. These measurements are used to establish 
charts of regions with elevated radon gas concentra-
tions, which shall be available for public consultation 
and kept up to date. In order to define the meaning of 
a «sufficient number», the FOPH shall make recom-
mendations to the cantons; it should be noted that 
accessibility to the data depends on the definition of 
the notion of «land register» at the cantonal level; the 
FOPH points out that publication of the measured 
radon levels is very important in the case of property 
transactions.

– The remedial programmes (art. 116) are focussed in 
areas with elevated radon concentrations, requiring 
sustained demands, which will be prioritised by the 
cantons taking into account the urgency of the case 
and the economic aspects.

– The obligation of the cantons to regularly inform the 
FOPH of updates to their charts of radon areas and 
the progress of remedial work (art. 117) has the aim 
of guiding the required measures for advancing the 
programme in regard to the stipulated objectives. 

– The FOPH shall operate a Radon Technical and 
Information Service (art. 118), which in particular 
shall provide advice on measures to be taken and on 
the evaluation of their effects. The FOPH has the op-
tion to organise training courses and not the profes-
sional training associations in the construction field. 

– The FOPH shall manage a central data bank for 
radon (art. 118a) enabling it to evaluate the situation 
by way of statistical studies.             
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Knowledge of the exposure to radon in dwellings

Objectives of the programme

Knowledge of the exposure in dwellings has a double 
objective: classifying the regions according to risk and 
searching for elevated levels. In a first step, the strate-
gy rests on taking sampling measurements throughout 
the country, thereby enabling a system which allows 
the regions to be identified according to their radon 
risk. In a second phase, campaigns of intensive meas-
urements are organised with a coverage level appropri-
ate to the risk, by concentrating the action on the types 
of construction that are potentially affected in order to 
find the largest number of cases that exceed the limit 
value and consequently be in a position to take ad-
equate measures for protecting the health of persons 
who live in these buildings.

Interim results 2009

The first objective has been accomplished: the map of 
radon concentrations has been completed in Septem-
ber 2004. The involvement of the municipalities and 
cantons was essential for drawing up the classification. 
The project, adopted with the agreement of the can-
tons, consisted in measuring a minimum of 20 houses 
per municipality with penalising selection criteria (indi-
vidual houses, preferably old houses, preferably with a 
natural cellar). 
The cantons use a cartography based on three zones 
established from the mean value of the concentrations 
measured in habitable rooms at the municipal level (μ):
Region of high risk: μ > 200 Bq/m3

Region of medium risk: 100 Bq/m3 < μ < 200 Bq/m3

Region of low risk: μ < 100 Bq/m3 
By using the mean value, all measurements in a mu-
nicipality are taken into account and those that exceed 
the limit value of 1000 Bq/m3 are made clearly visible. 
Figure 1 shows the current radon map; it is based on al-
most 100 000 measurements, 2500 of which exceeded 
the limit value of 1000 Bq/m3.

Figure 1: Swiss radon map (2009)

Sources: FOPH, GG25©swisstopo  

In certain municipalities the radon risk is estimated 
from an insufficient sample of measurements; see the 
«search by municipality» tool under www.ch-radon.ch. 
In order to remedy this, each year the FOPH encour-
ages the cantons to complete measurements in areas 
considered to be insufficiently covered.

The map reveals the regions that are particularly 
concerned by radon (Tessin, Grisons, Jurassic Arc 
and Valais). The distribution of the measurements on 
the national scale is quite inhomogeneous due to the 
strategy of prioritising the search for levels in excess of 
the limit value, with the aim of reducing the individual 
risk. For certain regions the data are still insufficient for 
providing a correct distribution.

The protective measures against radon  
in buildings 

Objectives of the programme

The measures aimed at increasing radon security in 
the field of construction consists in the enforcement of 
building regulations that enable, by the use of simple 
technical solutions, the guideline value of 400 Bq/m3 
not to be exceeded in new and renovated buildings. 
The adoption of building codes and regulations enables 
the radon concentration to be limited at a marginal cost 
at the design stage of the building and often results in 
an overall improvement in the quality of the interior air 
(decrease in the amounts of other domestic pollutants). 
The approach recommended by the FOPH for a new 
construction depends primarily on the classification of 
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the plot of land, on the basis of the following recom-
mendations:
– determine the region where the plot of land is situ-

ated and follow the recommended protection meas-
ures in accordance with the classification (high, 
medium or low risk region);

– in regions of high risk, it is strongly recommended 
to carry out a control measurement at the end of the 
building work. 

Interim results 2009

In practice, radon is far from being systematically 
incorporated into the cantonal building regulations or 
into parts of the procedure for granting a construction 
permit. The number of spot checks carried out by the 
cantons since 1994 in new buildings is still low. In al-
most 7000 recent buildings that have been measured, 
more than 80 cases of levels exceeding 1000 Bq/m3 
have been detected, particularly in the cantons of Tes-
sin, Grisons and Valais. In the case of MINERGIE-ECO® 
buildings, for which the limit value of 100 Bq/m3 is 
required, the FOPH has instituted a systematic meas-
urement control. The first measurements confirm that 
this type of building (about 80 buildings) is in conformity 
with the abovementioned requirement. Its extension 
to private property merits further attention. Moreover, 
current actions are underway in order to further the 
inclusion of radon in the SIA specifications. 

Remedial measures

Objectives of the programme

The principle of the remediation programme is to iden-
tify all residential and recreational premises that ex-
ceed the limit value and to remediate them by 2014, by 
giving priority to the development of simple operational 
solutions for reducing the radon gas concentration to 
below the reference level. 

Interim results 2009

The coordination of the remediation methods is cur-
rently based on one post at 100% at the FOPH and 
on several relevant official organisms in the cantons. 
Since 1987 almost 300 pilot remediations have been 
carried out in order to develop and test the methods for 
reducing radon in existing buildings and to follow up the 
remediations. These studies brought experience on the 
effectiveness of the different techniques together with 
their associated implementation costs. The essential 
methods involve sealing off entry points of radon as 
well as manipulating  air pressure differences between 
the habitable interior and the terrain by applying differ-
ent methods to restore the balance of pressure. The 
best results are often obtained by combining several 
techniques. The required investment for carrying out 
a remediation is estimated at several thousand francs. 
In addition, the FOPH manages a worldwide survey on 
the Internet of the methods of remediation; the survey 
illustrates in detail the techniques for reducing radon by 
means of case studies carried out in different coun-
tries. In the context of the remediation programmes, 
roughly 2500 cases exceeding the limit value have 
been recorded to date in the Swiss radon data bank. 
The programme is now entering the delicate phase of 
remediations that implies a close collaboration of the 
FOPH with the cantons that are responsible for their 
execution. 

Training

Objectives of the programme

The aim of the «training» action is to prepare the techni-
cal basis for the training of radon consultants and to 
organise rapid training courses in order to compensate 
for the absence in this field in the training of building 
professions. The programme intends to progressively 
transfer this task to the organisms that train building 
professionals, which should take charge as of 2011. 
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Interim results 2009

In January 2000 the FOPH published the Swiss Radon 
Handbook; it is a technical guide, destined primarily 
for architects and building professionals, and presents 
different methods for reducing the concentration of ra-
don. Based on this work, continuing education courses 
were set up in the 3 linguistic regions:
– Francophone region of Switzerland: EIF Fribourg at 

Saint-Imier (2007) and at Neuchatel (2008), EPFL 
Lausanne (2010);

– Germanophone region of Switzerland: University 
of Applied Sciences Chur (2006 and 2008), Lucerne 
University of Applied Sciences (2009);

– Tessin: SUPSI (2006 and 2007). 
Consequently, roughly 50 radon consultants have been 
trained in each of the three linguistic regions; the lists 
can be accessed on the Internet sites of the FOPH, the 
cantons and the involved training centres. Two courses 
of this kind were held in autumn 2009 (HTW Lucerne 
and EPFL). Steps are being taken to intensify contacts 
between the training centres (SUPSI, EIF, EPFL and 
ETHZ) and the SIA, with the aim of formally including 
the radon problem in the basic training and in the con-
tinuing education of the building trades.

Awareness-raising

Objectives of the programme

The incentive character of the legislation is the basis for 
a communication and information concept of the FOPH 
in order to raise the awareness of the population and 
the different bodies concerned. The proposed channels 
of communication are as follows: Internet, brochures, 
targeted media actions, information evenings in the 
affected regions, annual information day for the can-
tons and surveys on the level of understanding of the 
population. 

Interim results 2009

The Internet site www.ch-radon.ch has been set up; 
information of a general nature is regularly updated 
and includes the lists of the cantonal radon officers, 
the accredited measuring laboratories and the radon 
consultants, in order to treat any requests concerning 
measurements and remediation. It should be em-
phasised that the «search engine» is one of the most 
visited pages and enables the radon risk in each Swiss 
municipality to be found. 
The following brochures, available on the Internet, have 
been sent to interested parties: 
– Radon, information on a radiating topic
– Legal information for estate agents and building pro-

fessionals
– Information on the subject of radon for property own-

ers
Information evenings for the population are organised 
in the context of the campaigns for measuring radon. 
Demonstration and exhibition materials can also be 
rented from the FOPH.
The annual information day on radon is an important 
forum for dialogue between the cantons, the FOPH 
and foreign homologues on new strategic orientations, 
the status of the programme, encountered difficulties, 
or also the presentation of national and international 
projects. 
An annual meeting (DACH) was set up on the initiative 
of the FOPH to promote the sharing of technical as-
pects of the measurements and the remediation with 
several European countries (Germany, Austria, France, 
Belgium, Italy and Luxembourg). 
Two surveys have been carried out in 1995 and 2008 in 
order to determine the general public’s level of under-
standing of radon. One cannot fail to notice that the 
level of understanding is relatively low in the popula-
tion (about 60% of the population has never heard of 
radon) and has not significantly increased in the period 
between the two surveys. This result may appear 
disappointing given the effort of communication and 
information by the Confederation, the cantons and the 
municipalities. Nevertheless, radon is better known in 
the high risk municipalities, where the effort has been 
focussed (only 30% of the population had not heard of 
radon).
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Tools and methods

Objectives of the programme

In practice, the development of body of tools and 
methods is indispensable for the implementation of the 
1994 – 2014 programme. The two principal instruments 
are briefly presented below, viz. the accreditation of the 
measuring laboratories and the radon data bank, both 
of which being explicitly mentioned in the legislation. 

Interim results 2009

The metrological structure, which is essential for the 
recognition of the measurements, has been estab-
lished. It comprises the following essential elements: 
– the ordinance from the FDJP of 29 November 2008 

on the instruments for measuring radon;
– the laboratory for intercomparison in the Paul Scher-

rer Institute (PSI) offering the possibility to expose a 
large number of dosimeters in variable conditions;

– the Institute of Radiophysics (IRA) in Lausanne which 
is capable of supplying internationally recognised 
primary radon standards;

– the accreditation system by the FOPH for measuring 
laboratories. 

The radon data bank, centred at the Federal Office of 
Information Technology, Systems and Telecommunica-
tion (FOITT), enables the inventory of the measured 
buildings and the remediation data. The FOPH admin-
isters the data bank, while the cantonal radon officers 
and the accredited measuring laboratories have access 
by means of an Internet link. The analytical instruments 
enable data tables to be downloaded, statistics to be 
calculated and requests to be generated. The data bank 
is indispensable for the orientation of the measurement 
and remediation strategy, as well as for the evaluation 
of the effectiveness of the ongoing programme.
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