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ABSTRACT

This position paper examines how the Euratom Basic Safety Standards (EU-BSS), Council Directive 2013/59/Euratom) on gamma radiation from building materials
have been transposed into national regulation across selected EU Member States. It focuses on Austria, Belgium, the Czech Republic, Denmark, Finland, France,
Germany, Ireland, Italy, Poland, Portugal, Netherlands, Spain, and Sweden. Drawing on national legislation, technical guidance and direct correspondence with
regulators and researchers, the paper compares who is responsible for characterising Naturally Occurring Radioactive Material (NORM) in building materials, and
how compliance with the 1 mSv/year reference level is demonstrated. Across the countries studied, regulation is broadly convergent with the Gamma Index being
widely used as a screening tool. Responsibility for measurements generally lies with manufacturers or suppliers using accredited laboratories with regulatory
attention primarily focused on natural igneous and pozzolanic stones, alum-shale-related products, and construction materials containing industrial residues such as
fly ash, phosphogypsum, slags and red mud. At the same time, there are notable differences in the existence of long-term national datasets, the degree of integration
with construction-product approval systems, and whether NORM above exemption levels is treated as radioactive waste or managed under a more flexible “existing
exposure” regime. The paper provides a current snapshot of this evolving European regulatory landscape and is intended to inform the further development of
proportionate NORM regulation and monitoring strategies for building materials and recycled building materials in Europe. Its added value lies in bringing dispersed
national sources into a single comparative framework and in identifying recurring implementation models, practical divergences and emerging issues for recycled
and secondary materials.

1. Introduction

Naturally Occurring Radioactive Materials (NORM) are ubiquitous in
the Earth's crust and can become concentrated in various industrial
products, including building materials. The principal radionuclides of
concern are radium-226 (Ra-226), thorium-232 (Th-232), and
potassium-40 (K-40). In construction, these radionuclides are significant
because they contribute to external gamma exposure, while internal
exposure via radon progeny is associated primarily with Ra-226 and its
decay products. Together, these pathways can represent a measurable
component of the total radiation dose received by building occupants
(IAEA, 2024).

To assess and control these exposures, the Activity Concentration
Index (ACI), also known as the Gamma Index (I), was introduced by the
European Commission in Radiation Protection Report No. 112 as a
screening tool for evaluating the radiological suitability of building
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materials (EU-BSS, 2013). The Index expresses a single dimensionless
value relating the activity concentrations of Ra-226, Th-232, and K-40 to
the potential external gamma dose to occupants. Materials yielding an
Index value <1 are considered to comply with the reference level of 1
mSv/year for additional indoor gamma exposure, as adopted in the
European Basic Safety Standards Directive (EU-BSS, 2013).

The EU-BSS Directive requires each Member State to implement
these principles through national legislation, leading to some variation
in interpretation, measurement practice, and enforcement. This paper
therefore takes the position that national transposition should not be
assessed only by the presence of the 1 mSv/year reference level or the
Gamma Index. It should also be assessed by how each Member State
defines the regulated product, links radiation-protection obligations to
construction-product regulation, assigns responsibility for measure-
ments, and ensures that results can be used within product control or
market-surveillance systems. The study is not intended as a
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comprehensive review of all EU Member States but presents a snapshot
of regulatory practice in selected countries: Austria, Belgium, the Czech
Republic, Denmark, Finland, France, Germany, Ireland, Italy, Poland,
Portugal, Netherlands, Spain, and Sweden.

2. European legislative framework for NORM in building
materials

2.1. Overview of the european legislative basis

The Euratom Basic Safety Standards Directive (Council Directive,
2013/59/Euratom) establishes the fundamental legal framework for
radiological protection in the EU, replacing earlier directives (96,/29/
Euratom, 1996) and (90 /641/Euratom, 1990), and requiring Member
States to transpose its provisions into national law by 6 February 2018.
For the purposes of this paper, it is important to start from the Directive's
own legal definition: Article 4(9) defines “building material” as “any
construction product for incorporation in a permanent manner in a
building or parts thereof and the performance of which has an effect on
the performance of the building with regard to exposure of its occupants
to ionising radiation” (EU-BSS, 2013). This definition is legally signifi-
cant because it connects the radiological-protection provisions of the
EU-BSS with the broader EU framework for construction products.

Article 75 of the Directive addresses gamma radiation from building
materials, establishing a reference level of 1 mSv/year for indoor
external exposure to gamma radiation emitted by such materials, in
addition to outdoor external exposure. The Gamma Index serves as a
screening tool for identifying materials that may lead to doses exceeding
this reference level while Annex VIII of the Directive sets out the activity
concentration index and Annex XIII provides an indicative list of
building materials that may require regulatory attention. Its use is based
on the methodology first introduced in European Commission Radiation
Protection 112, which remains the conceptual basis for later European
guidance (European Commission, 1999). The Directive should also be
read alongside Regulation (EU) No 305/2011 on construction products.
Recital 19 of Directive (2013)/59/Euratom states that building mate-
rials emitting gamma radiation should fall within the scope of the
Directive, but should also be regarded as construction products within
the meaning of Regulation (EU) No 305/2011. Recital 20 further clar-
ifies that the Directive is without prejudice to the provisions of that
Regulation concerning declarations of performance, harmonised stan-
dards, availability of declarations of performance and CE marking.

Annex VIII of the Directive supports a risk-based approach by linking
the activity concentration index to the 1 mSv/year reference level, while
Annex XIII identifies categories of materials likely to produce significant
gamma exposure. Rather than imposing a single uniform national con-
trol mechanism, the EU-BSS allows Member States to adapt regulatory
measures to their domestic building-materials sectors, provided that
these measures remain coherent with the Directive and, where relevant,
with the construction-products framework under Regulation (EU) No
305/2011.

2.2. Reference levels and Member State obligations

The reference level of 1 mSv/year represents the maximum addi-
tional effective dose to the public arising from indoor external gamma
radiation emitted by building materials. This value is consistent with the
(IAEA Safety Standards Series No. GSR Part 3, 2014).

To operationalise this requirement, Member States must:

1. Identify categories of building materials that could lead to gamma
exposures above the reference level.

2. Require measurements of radionuclide activity concentrations,
typically Ra-226, Th-232, and K-40, prior to the placing of materials
on the market.
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3. Establish control mechanisms, including notification, authorisation,
or restrictions for materials exceeding acceptable levels.

4. Ensure that such monitoring is performed under appropriate quality-
assurance arrangements, which in many Member States involve
[SO/IEC 17025-accredited laboratories, while in others they may be
carried out by laboratories specifically authorised under national
regulatory systems.

The indicative list of materials contained in Annex XIII of the
directive provides examples of substances considered most likely to
warrant investigation, including natural stones, industrial by-products
such as fly ash, phosphogypsum, and slags, and certain recycled con-
struction products. These materials are not automatically prohibited but
are subject to assessment where their radionuclide concentrations may
lead to elevated doses.

This article is presented as a position paper. Its purpose is not to
provide new measurement data or an exhaustive legal inventory of all
Member States, but to synthesize selected national approaches and
identify areas of convergence, practical divergence, and priorities for
further harmonisation.

3. Scope, sources and country notes
3.1. Scope and information sources

This position paper is based on national legislation, technical guid-
ance and direct correspondence with regulators, researchers and tech-
nical bodies in the selected countries. The key questions guiding this
paper were:

e Who is responsible for performing measurements of NORM in
building materials?

e Where available, how measurement frequency or triggering is
defined?

e What are the acceptable or compliant measurement results?

e Which methodologies and standards are applied?

Where possible, additional contextual data, such as the classes of
building materials subject to regulation, were included to provide a
more complete understanding of NORM management across Europe.

3.2. Country summaries

3.2.1. Austria

In Austria, regulation of NORM in building materials is broadly
aligned with the Euratom Basic Safety Standards: the 1 mSv/year
reference level for additional indoor gamma exposure is implemented
via the construction rules of the federal states, harmonised through OIB
Guideline 3 and the CEN/TS 17216-based approach to radioactivity in
construction products (Anhang geregelter Bereich, 2022;). Control and
enforcement are largely product-based: manufacturers must arrange
testing of their materials in ISO/IEC 17025-accredited laboratories such
as AGES and use the results in the building-product approval process
(AGES, n.d.). There is no separate radiation inspectorate dedicated
solely to building materials. Austria does not operate a dedicated na-
tional database or central reporting system for NORM in building ma-
terials, and measurement data remain in technical documentation and
approvals rather than in a public registry. Controls focus on those ma-
terials most likely to contain elevated natural radionuclide concentra-
tions, natural stone and products incorporating industrial by-products
such as fly ash or slags, when they are placed on the market or used in
structural applications (AGES staff, personal communication, 2025).

3.2.2. Belgium
Belgium implements the Euratom Basic Safety Standards for NORM
in building materials in its national radiation protection Decree (Royal
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Decree of 20 July 2001). The Federal Agency for Nuclear Control
(FANC) is the main authority for regulation and enforcement of radia-
tion protection requirements, but it coordinates its approach with the
building regulator and other interested parties. In-line with the EU-BSS
approach, compliance is assessed against the 1 mSv/year reference level
for additional indoor external gamma exposure, with activity concen-
tration data used to support radiological assessment, including appli-
cation of the Gamma Index where relevant. Residues produced by
industries dealing with NORM such as phosphogypsum fall under reg-
ulatory oversight, with compliance assessed through measurements
performed by certified laboratories (AFCN, n.d.). Belgium integrates
NORM in building material within its national surveillance programme
and maintains a central registry of tested materials; manufacturers are
generally not required to submit activity concentration data unless
specifically requested by the authorities. Belgium also collaborates with
other European bodies, particularly through HERCA, although differing
national systems, material processing practices, and regulatory struc-
tures continue to pose challenges for full harmonisation of monitoring
across the EU (CSN, n.d.). No major changes to the Belgian framework
are currently planned.

3.2.3. Czech Republic

In the Czech Republic, regulation of NORM in building materials is
broadly aligned with the Euratom Basic Safety Standards. The re-
quirements, set out under the Atomic Act and regulations of the State
Office for Nuclear Safety, use the Gamma Index as a screening tool. If the
Gamma Index does not exceed 1, it is assumed that the reference level of
1 mSv/year is not exceeded. If the Gamma Index for a product exceeds 1,
the producer must perform a more detailed dose assessment (SUJB,
2009). Producers are responsible for both measurements and compli-
ance, and measurements are carried out on the final product as a whole,
with emphasis on materials used in occupied (“lived-in”) buildings
(Atomic Act No. 263/2016 Coll, 2016). This approach has been applied
for more than 30 years and is currently based on a 2016 regulation, with
an updated version expected. Results are supervised by the State Office
for Nuclear Safety, and measurements must be performed exclusively by
one of the nine authorised laboratories (SUJB, 2009). The laboratories
follow a quality system set by the State Office; compliance with this
system is controlled by inspectors. Accreditation is not required and is
not taken into consideration. Measurements are performed in accor-
dance with a document issued by the State Office for Nuclear Safety. The
document is a guideline containing requirements for measurement pa-
rameters and result reporting. Scintillation NaI(Tl) detectors and semi-
conductor HPGe detectors may both be used; detector calibrations must
be metrologically verified every two years. The technical specification
CEN/TS 17216, which deals with building-material measurements using
HPGe, is currently implemented in the guideline. There is no national
monitoring programme in the sense of systematic state sampling: re-
sponsibility lies with producers, who commission measurements,
receive the results, and then submit them to the authority. All tested
materials and results are recorded in a central database managed by the
authority, which is not publicly accessible.

3.2.4. Denmark

In Denmark, NORM is regulated in the same way as any other
radioactive material, and the Euratom Basic Safety Standards are
implemented through the Radiation Protection Act (Act No. 23/2018)
and Executive Orders 669/2019 and 670/2019. The Danish Health
Authority, Radiation Protection (SIS), is the competent authority: any
use of radioactive material (including NORM) that is not exempt under
the activity/activity-concentration limits set in the Executive Orders’
annexes must either be notified to SIS or licensed by it. The operator
must prepare a safety assessment demonstrating compliance with the
general dose limits and with a specific constraint that the dose to
members of the public from incorporating NORM into building materials
does not exceed 1 mSv/year. Regulatory control is applied using
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exemption and clearance values for naturally occurring radionuclides (e.
g. 1 Bq/g for U-238 and Th-232 series, 10 Bq/g for K-40 in solid mate-
rials) taken from the EU-BSS Annex VII tables, so the Danish system is
numerically consistent with EU-level criteria while classifying NORM
above these levels as radioactive material and, when in waste form, as
radioactive waste. The Nordic report does not describe any dedicated
national database or public registry for NORM in building materials;
instead, information on NORM holdings, waste and exposures is con-
tained in the notifications, licences, safety assessments and waste-
storage records that operators must maintain and submit under SIS
oversight. Controlled materials therefore range from industrial NORM
streams (oil and gas, geothermal energy, mineral and waste-processing
residues, etc.) to any construction products whose NORM content
could lead to exposures approaching the 1 mSv/year criterion when
incorporated into buildings (Mrdakovic Popic et al., 2023).

3.2.5. Finland

Finland's regulation of NORM in building materials is aligned with
the EU-BSS, with STUK (the Radiation and Nuclear Safety Authority)
applying reference levels of 1 mSv/year for buildings and 0.1 mSv/year
for infrastructure, based on a Gamma Index used in national monitoring
since the early 1990s. Control is centralised at STUK, which runs a long-
term measurement programme and prepares guides in collaboration
with the construction industry. According to recent (RTS, 2025) guid-
ance, reusable building components from structures built before 1993
require a risk assessment that determines the quality of the concrete
aggregate in the component or, if this is not known, the radioactivity of
local rock types, as locally sourced stone was most likely used. Where
excessive exposure is suspected, composite samples of the reusable
components can be taken by drilling and analysed in a laboratory. A new
guide on recycled concrete aggregates is being prepared: in the draft,
concrete intended for recycling and crushing in building construction
can be assumed to have a Gamma Index of 1.2 without measurement.
Crushed concrete used in new structural concrete must be diluted with
cement and other aggregates so that the calculated Index of the final
product remains below 1, unless the crushed concrete itself is measured.
Updated guidance on the use of natural aggregates in concrete produc-
tion is also under preparation to replace the 2018 Concrete Aggregates
guide issued under the former Radiation Act, removing the earlier risk
map (since rock with uranium and thorium concentrations high enough
to exceed the reference level may occur almost anywhere in Finland)
and clarifying sampling procedures (Mrdakovic Popic et al., 2023).

3.2.6. France

In France, regulation of NORM in building materials is aligned with
the Euratom Basic Safety Standards, having been transposed into the
Public Health Code in Articles R.1333-38 to R.1333-442, which set a
reference level of 1 mSv/year for indoor external exposure of gamma
radiation emitted by building products from construction materials, in
addition to outdoor external exposure. The rules apply to distributors,
suppliers, and producers of specified natural materials and materials
that incorporate natural residues from industries. The relevant materials
are listed in Article R.1333-40, which transposes the indicative list in
Annex XIII of Directive (2013)/59/Euratom. For these materials char-
acterisation is required to determine the activity concentrations of the
relevant radionuclides, namely K-40 and the decay chains of U-238 and
Th-232. Radiological characterisation is performed by accredited labo-
ratories. The deliberate addition of either artificial radionuclides or
natural radioactive substances to construction products is prohibited by
the Public Health Code. And according to the public health code (article
R. 1333-2 and annex 13-7), it is forbidden to use in building products
natural materials or industrial residues if the activity concentration of
the “natural radionuclides” is above the exemption limit values (defined
in annex 13-8). The Gamma Index is defined consistently with Annex
VIII of Directive (2013)/59/Euratom, must be calculated by distributors,
suppliers and manufacturers and reported in product documentation,
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with monitoring procedures still being developed; there is currently no
centralised national database, but results must be provided to the
competent authority on request. Then, builders must consider the in-
dexes of all building products used during the design stages of the
building to reduce exposure to gamma radiation emitted by these ma-
terials. If the Gamma Index of a product is <1, no further action is
required, and the building product can be used without any restrictions.
If it is higher, a forthcoming decree is expected to specify technical
conditions for the materials.

3.2.7. Germany

Germany has implemented the Euratom Basic Safety Standards for
NORM in building materials through the Radiation Protection Act
(StrlSchG), which in section 133 sets a reference level of 1 mSv/year in
addition to the natural background for gamma radiation from con-
struction products in indoor spaces. Construction products that contain
relevant raw materials or residues listed in Annex 9 StrlSchG, must be
first assessed by anyone who manufactures them or brings them into
Germany. They must first, determine the specific activity of Ra-226, Th-
232 or its decay product Ra-228, and K-40, and prove that the reference
value is not being exceeded. This can be shown by calculating the
Gamma Index in line with the EU screening concept. Control and
enforcement of these obligations sit with the German technical approval
and assessment body DIBt undersections 134-135 StrlSchG, working
within the existing Lander-based technical approval system for con-
struction products (DIBt, 2025). The practical focus of this regime is on
bulk construction products (e.g. concrete, masonry) rather than sup-
plementary products such as mortar. Typical uses of Ground Granulated
Blast Furnace Slag (GGBS) and fly ash from coal combustion are
currently assumed to stay below a Gamma Index of 1, so they are not
treated as a separate problem group. Measurement results and activity
indices are instead reported to DIBt as part of approvals and notifica-
tions, some details of implementation are still being refined in step with
developments in other European countries as well as developments
concerning the EU Construction Products Regulation (CPR) (BfS staff,
personal communication, 2025).

3.2.8. Ireland

In Ireland, control of NORM in building materials is set out in the
Radiological Protection Act 1991 (Ionising Radiation) Regulations 2019
(IRR19, S.I. No. 30 of 2019), which transpose the Euratom Basic Safety
Standards and designate the Environmental Protection Agency (EPA) as
the competent authority. Regulation 67 establishes a national reference
level of 1 mSv/year for additional external exposure from gamma ra-
diation emitted by building materials and requires the EPA to identify
materials that may be of radiological concern. In doing so, the EPA must
consider an indicative list of relevant natural stones and NORM-bearing
residues in Schedule 10, and apply the Gamma Index in Schedule 8
(based on Ra-226, Th-232/Ra-228 and K-40), mirroring the EU “gam-
ma-index” approach. Where materials of concern are identified, the EPA
must advise the Minister for Housing, who may then introduce
building-code requirements or restrictions on use under the Construc-
tion Products Regulation framework. NORM in building materials is
therefore treated primarily as an existing exposure situation managed
through reference levels and product-use controls, rather than as
radioactive waste. Only residues exceeding exemption/clearance
criteria fall under Ireland's general radioactive-waste provisions.

3.2.9. Italy

Italy implements the Euratom Basic Safety Standards for gamma
radiation from building materials through Legislative Decree 101,/2020
(transposing Council Directive, 2013/59/Euratom), which sets a refer-
ence level of 1 mSv/year for additional indoor external dose. The rules
apply specifically to the Annex II list of materials that are more likely to
have elevated natural radioactivity. These include certain igneous and
pozzolanic stones (e.g. granites, tuffs, pozzolana), zircon-based
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products, and construction materials that contain naturally occurring
radioactive material (NORM)-bearing industrial residues such as fly ash,
phosphogypsum, slags and red mud. The national regulator is ISIN,
supported by the SNPA/ARPA network for monitoring and inspections,
while ISS provides technical and scientific guidance (Legislative Decree
No. 101 (2020)). For Annex II materials, the party placing the product
on the market must, before it is sold (and whenever raw material sources
or compositions change), measure the activity concentrations of Ra-226,
Th-232/Ra-228 and K-40 and calculate the Gamma Index. If this Index
exceeds 1, a more detailed dose assessment by a qualified radiation
protection expert is required, and the use of the material in civil build-
ings may be restricted. There is no dedicated public database for these
measurements at the moment; they remain in technical documentation
and in any notifications submitted to the authorities.

3.2.10. Poland

In Poland, control of NORM in building materials is based on the
Atomic Law and the Regulation of the Council of Ministers of 17
December 2020 on building materials requiring determination of the
activity concentrations of K-40, Ra-226 and Th-232 (Council Regulation
17 Dec 2020, 2020). The Regulation implements the Euratom Basic
Safety Standards within its scope, adopts the 1 mSv/year reference level,
and uses the activity concentration index, or Gamma Index (I). Where
the index value exceeds 1, Article 5b(4) of the Atomic Law requires the
laboratory performing the determination to inform the competent
building supervision authorities for construction products and, upon
request, provide the measurement results.

The Polish system also has a longer technical background, including
earlier methodological work on natural radioactivity in raw and build-
ing materials dating back to the 1990s (Charewicz et al., 2000). Under
the current framework, the President of the National Atomic Energy
Agency (PAA) remains the central authority for nuclear safety and
radiological protection, while construction-product control is linked to
the building supervision system. In particular, the Chief Inspector of
Building Supervision maintains the National List of Questioned Con-
struction Products under the Act of 16 April 2004 on Construction
Products.

The 2020 Regulation focuses on materials likely to have elevated
natural radionuclide levels, including natural stones of magmatic origin,
alum shale, quartzite, and construction products incorporating indus-
trial residues such as fly ash, phosphogypsum, slags, red mud, residues
from steel production and rock material from uranium-ore extraction
and processing (Council Regulation 17 Dec 2020, 2020). Long-running
datasets, including the CLOR knowledge database, provide useful tech-
nical background, but the regulatory route is through the current Atomic
Law, the 2020 Regulation and the construction-product supervision
framework.

3.2.11. Portugal

In Portugal, control of NORM in building materials is based on
Decree-Law No. 108/2018, which transposes the Euratom Basic Safety
Standards and sets a reference level of 1 mSv/year for additional indoor
external gamma exposure from building materials (Article 153). The
Portuguese Environment Agency (APA) is the competent authority and
must identify and control building materials of radiological concern.
Articles 154-155 list the relevant natural igneous materials and NORM-
bearing residues (e.g. granites, pozzolana, fly ash, phosphogypsum,
slags, red mud) and require operators to measure Ra-226, Th-232/Ra-
228 and K-40 and calculate the Gamma Index before placing such ma-
terials on the market, using ISO/IEC 17025-accredited laboratories
(Trindade et al., 2025). If I<1. Results are kept on record and supplied to
APA on request; where if I>1, APA must be informed and perform a dose
assessment (EN 17637:2023, 2023). Additionally, the APA may impose
protective measures or use restrictions if the annual dose exceeds 1 mSv.
Current national work, led by APA with Portugal's National Laboratory
for Civil Engineering (LNEC) and university laboratories assistance.
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They are compiling measurement data and dose estimates for Portu-
guese building materials; preliminary results highlight higher concern
for some ornamental granites, natural pozzolan, fly ash, clay, concrete
with granite aggregate and certain ceramic floor and wall products.

3.2.12. Netherlands

In the Netherlands, the Euratom Basic Safety Standards for NORM in
building materials are implemented through national radiation-
protection regulations that include controls for NORM residues in con-
struction products (Bbs (2017)). The responsible ministry provides the
legislative framework, while the Authority for Nuclear Safety and Ra-
diation Protection (ANVS) is responsible for regulation supervision and
enforcement. Compliance is verified by accredited laboratories that
perform activity-concentration measurements and radiological assess-
ments (ANVS, n.d.). Structured monitoring of NORM in building mate-
rials is integrated into the national radiation-protection system.
Manufacturers are not required to report activity-concentration data
routinely but must provide results when specifically requested by ANVS;
these data and assessments are stored in national regulatory databases
rather than in a public registry. The Netherlands also participates in
European cooperation on NORM management through platforms such as
HERCA, and its experience indicates that systematic monitoring is
feasible where the regulator maintains close engagement with manu-
facturers and supports this with regular coordination meetings (HERCA,
2024).

3.2.13. Spain

In Spain, regulation of radioactivity content in building materials is
embedded in the new Regulations on the Protection of Health Against
Risks from Exposure to Ionising Radiation, approved by the Royal De-
cree 1029/2022, which transposes the EU-BSS and sets a reference level
of 1 mSv/year for external gamma exposure in indoor spaces from
construction materials (art. 72.b) (Royal Decree 1029/2022, 2022).
Article 80 requires suppliers of the materials listed in Annex VI to
determine the activity concentrations of Ra-226, Th-232 and K-40
before releasing them into the market. Following guidelines issued by
the Spanish Nuclear Safety Council (CSN); results must be available to
CSN and to the authority responsible for marketing these products.
Control therefore relies on supplier-initiated testing under CSN over-
sight, with current work focused on a Joint Group (CSN + industry as-
sociations) launched in 2024 to understand production chains and agree
practical characterisation procedures for each product family (ANEFA,
2024). At present there is no centralised national database for radioac-
tivity content in building materials. Instead, sectoral studies are being
carried out by trade associations to map typical activity levels and
demonstrate compliance with article 80 (Centro Tecnolégico del
Granito, n.d.). The materials under systematic control are those in
Annex VI: natural igneous building stones and additives (granitoids,
porphyries, tuff, pozzolana, lava, alum-shale, etc.) and construction
products incorporating NORM-bearing industrial residues such as fly
ash, phosphogypsum, phosphate sludges, slags from phosphor-
us/tin/copper production, and red mud.

3.2.14. Sweden

In Sweden, regulation of NORM in building materials follows the
Euratom Basic Safety Standards via the Radiation Protection Act
(2018:396), Radiation Protection Ordinance (2018:506) and the Swed-
ish Radiation Safety Authority regulation SSMFS 2018:4 on NORM and
building materials, which uses a Gamma Index for building materials
consistent with the EU gamma-index concept and preparatory work
referring to a 1 mSv/year dose criterion for the public. The Swedish
Radiation Safety Authority (SSM) is the competent authority for NORM
in building materials. It identifies NORM practices, sets exemption and
clearance levels, and operates the registration system. While NORM is
generally exempt from the Act on Nuclear Activities unless subject to
Euratom safeguards. Registration with SSM is required for activities
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involving NORM above exemption levels, yet the 2023 Nordic Radiation
and Nuclear Safety Series report describes no dedicated public database
for radioactivity in building materials. Control is exercised through this
registration and general Radiation Protection Act obligations rather
than a centralised NORM-materials registry. Regulatory attention on
building-related NORM particularly concerns concrete containing alum
shale, soil and rock, burnt alum shale, phosphogypsum and certain
ceramic products, which are explicitly mentioned in SSMFS 2018:4 as
NORM uses subject to (or in some cases partially exempted from)
radiation-protection requirements and therefore fall within the scope of
Swedish control when their Gamma Index or activity concentrations are
high enough (Mrdakovic Popic et al., 2023).

4. Comparative overview of national approaches

The transposition of the Euratom Basic Safety Standards (2013/59/
Euratom) into national legislation has produced broad convergence in
principle, but continued variation in implementation across Member
States. In all the countries considered here, the regulatory objective is
framed around the 1 mSv/year reference level for additional indoor
external gamma exposure from building materials, and the Gamma
Index remains the principal screening tool used to demonstrate
compliance or trigger further assessment. This common approach re-
flects the continuing influence of the methodology set out in Radiation
Protection 112 and its incorporation into the EU-BSS framework
(European Commission, 1999; EU-BSS, 2013). At the same time, recent
critical analysis has shown that formal legislative alignment does not
necessarily result in harmonised implementation in practice (Kovler
et al., 2025).

As shown in Table 1, one clear point of convergence is that oversight
usually rests with a national radiation protection or nuclear safety au-
thority, even where day-to-day control is embedded in construction-
product approval, notification, or market-surveillance systems. A sec-
ond common feature is that measurement is most often producer or
supplier-led, with the competent authority retaining a supervisory,
approval, or enforcement role. This general pattern is visible in Austria,
the Czech Republic, Germany, Italy, Portugal, the Netherlands and
Spain, although the degree of direct authority involvement varies. In
contrast, some systems place stronger emphasis on direct authority
monitoring or targeted surveys, as in Finland and, to a more limited
extent, Ireland and Belgium. The Nordic comparison by Mrdakovic
Popic et al. (2023) similarly shows that countries sharing the same
overarching European obligations may still operationalise NORM con-
trol through quite different institutional pathways.

The main differences arise not in the formal adoption of the EU-BSS
framework, but in how national control systems are operationalised.
One important distinction concerns data management. Finland stands
out for long-term authority-led measurement activity, while the Czech
Republic and the Netherlands retain central but non-public records. In
Poland, long-running scientific and technical datasets, including the
CLOR knowledge database, provide useful background, but the regula-
tory route is through the Atomic Law, the 2020 Regulation and the
construction-product supervision framework. However, in the other
selected countries, results remain in technical documentation, approval
files, notification systems, or authority records rather than in a dedi-
cated public registry. Poland is particularly notable in this regard
because of its long-running national measurement record, which builds
on regulatory and methodological work extending back to the 1990s
(Charewicz et al., 2000). A second difference concerns the regulatory
route by which control is exercised. In some countries, NORM in
building materials is handled mainly through product assessment and
construction-product controls; in others, it is more closely tied to
broader radiation-protection systems based on notification, licensing,
registration, exemption, or clearance. This is especially visible in
Denmark and Sweden, where NORM above exemption levels is more
explicitly integrated into wider radioactive-material control systems
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Table 1
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summarises the main points of comparison across the selected countries, namely the competent authority, the form of data management or registry used, the mea-
surement model applied, and the principal legislative basis. The table is intended to support a comparative reading of national approaches rather than to provide a full

legal commentary on each jurisdiction.

Country Agency Responsible Database type Who drives measurement Primary legislation
Austria AGES No national database Producer tests; (OIB-330.3-007/19, 2019)
Lander approve
Belgium FANC Central registry FANC surveys; labs test (Royal Decree 1029/2022, 2022)
Of tests
Czech Republic SUJB Central non-public database Producer tests; authority records (Atomic Act No. 263/2016 Coll, 2016)
Denmark SIS Licence/notification record files Operator notifies; ((Radiation Protection Act 23/2018, 2018))
SIS licenses
Finland STUK STUK long-term monitoring dataset STUK monitors; runs programme (Radiation Act 859/2018, 2018)
France ASN No central database; on-request Producer tests; (Decree No. 2018-434, 2018)
ASN oversees (Arrété (2019))
Germany BFS, BMUV DIBt approval notification files Producer tests; (StrlSchG 2017 - Annex 9, 2017)
DIBt checks
Ireland EPA No public database; EPA identifies; targeted surveys (IRR19 S.I. 30/2019, 2019)
EPA records
Italy ISIN No public database Producer tests; (Legislative Decree No. 101, 2020)
ISIN oversees
Poland PAA National database (CLOR) Producer tests; notify supervision (Council Regulation 17 Dec 2020, 2020)
Portugal APA In-progress national compilation Producer tests; (DECREE LAW No. 108/2018, 2018)
APA assesses
Netherlands ANVS Central non-public database Producer tests; (Bbs, 2017)/(Rbs, 2018)
ANVS oversees
Spain CSN No database; Producer tests; (Royal Decree of 20 July 2001, 2001)
sector studies CSN oversees
Sweden SSM No database; registration records Registrant reports; (SSMFS, 2018:4, 2018)

SSM controls

(Mrdakovic Popic et al., 2023).

A further area of divergence concerns the treatment of recycled and
secondary materials. While the general screening logic remains consis-
tent, practical approaches to reused concrete, recycled aggregates, in-
dustrial residues and other secondary raw materials are still evolving.
Finland has already moved toward more detailed guidance on reusable
construction products and recycled concrete aggregates, while Portugal
has begun to compile national measurement data and dose estimates for
materials that may raise concern from the radiological protection point
of view (RTS, 2025; Trindade et al., 2025). At the European level, this
developing area is also reflected in the emergence of dose-assessment
standards such as EN 17637:2023. These developments suggest that
the main implementation challenges are shifting from whether to
regulate such materials to how to do so consistently and proportionately.

These differences do not necessarily indicate divergence from the
intent of the Directive, since the EU-BSS was designed to allow national
flexibility. However, they do point to uneven levels of transparency,
traceability and practical harmonisation across Member States. As also
argued by Kovler et al. (2025), the main gaps now appear to be practical
rather than conceptual: harmonised guidance remains limited on sam-
pling, testing and demonstrating compliance, especially for recycled,
reused and multi-component products, and the limited availability of
accessible datasets makes proportionate screening and prioritisation of
oversight more difficult. In this sense, the current European position
may be described as one of broad legislative alignment combined with
uneven practical implementation.

Judged against the core intent of Article 75 and Annexes VIII and XIII
of Directive (2013)/59/Euratom, namely to identify materials of
concern, require characterisation of relevant radionuclides, apply a
common screening logic, and provide a basis for restriction where
necessary, the national systems reviewed here appear broadly aligned at
the formal legislative level. The main divergence lies less in trans-
position itself than in implementation detail, particularly in sampling
practice, data retention, public accessibility of results, and the degree of
integration with construction-product approval systems. In this respect,
the current European framework shows substantial legal convergence
but only partial operational harmonisation.

These differences have practical implications for several stakeholder

groups. For manufacturers and suppliers placing products on multiple
EU markets, uneven national implementation may create differing
evidential and documentation burdens despite a shared EU-level refer-
ence framework. For competent authorities, the limited availability of
accessible datasets makes proportionate risk-based oversight more
difficult. For the construction and recycling sectors, uncertainty remains
greatest for reused, recycled and multi-component materials, where
sampling, testing and compliance demonstration are still developing.

5. Conclusions

This position paper shows that the national transposition of the
Euratom Basic Safety Standards for gamma radiation from building
materials is characterised by broad legislative convergence, but by
continued variation in practical implementation across Member States.
The common foundation remains the 1 mSv/year reference level and the
use of the Gamma Index as the principal screening tool, but the opera-
tional pathways used to apply these principles differ across national
systems.

The main challenges are now less about formal transposition and
more about practical harmonisation. In particular, differences in sam-
pling approaches, data availability, integration with construction-
product approval systems, and the treatment of recycled and second-
ary materials continue to limit comparability across jurisdictions. For
this reason, further progress is likely to depend on clearer European
guidance, improved data collection, and continued regulator—industry
engagement to ensure that controls remain proportionate as both con-
ventional and recycled building materials evolve.
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