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Abstract

The aim of this article is to analyse the approaches to population sheltering in Switzerland, Finland, and Sweden. The research
methodology is based on a previously published article by the authors [1], in which the relative criteria of approaches to population
sheltering in selected countries were identified and evaluated using Saaty method and the weighted sum method. This procedure is now
also applied to the newly assessed countries. The analysis of sheltering in Switzerland, Finland, and Sweden highlighted common
features resulting from the inclusion of sheltering within the system of total national defence, as well as differences in the systemic
integration of sheltering among the countries under review. The findings suggest that an effective sheltering system is contingent upon
sustained political support, a clear legislative framework, and the integration of protective infrastructure into the broader framework of
national security.
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1. Introduction

The security environment in Europe has undergone a dynamic transformation in recent years, characterized by
the return of conventional military threats, increasing geopolitical rivalry, and the persistent presence of non-military
threats. The armed conflict in Ukraine, heightened tensions among major powers, and the deteriorating security situation
in Europe have once again brought the issue of protecting the civilian population — including civilian sheltering — into
focus. Although the end of the Cold War led many European states to scale down the systematic construction
and maintenance of protective structures [2], some countries have retained a robust and continuously developed sheltering
system. They are primarily the Nordic countries and Switzerland.

This article therefore focuses on a comparative analysis of approaches to population sheltering in Switzerland,
Finland, and Sweden, i.e., in countries that, in the European context, are often [2], [3], [4], [5] regarded as examples of a
systematic and conceptual approach to the protection of the civilian population.

The research is based on a qualitative analysis of national legislative frameworks, strategic documents, concepts
in the field of civil protection, and publicly available expert sources focused on protective infrastructure and the
organisation of sheltering. Approaches to sheltering in the selected countries are evaluated on the basis of criteria focusing
on the following areas: the legislative and normative embedding of the sheltering system, the capacity of protective
structures in relation to the population, the technical condition of shelters with regard to their actual usability, the range
of threats for which sheltering is planned, information support provided to the population, and approaches to sheltering
that reflect changes in the security situation.

The results are compared, in relevant aspects, with the situation in the Czech Republic and, where appropriate,
with other countries previously assessed [1].
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2. Selected Aspects of the Sheltering in Switzerland

The issue of sheltering in Switzerland gained significance as early as the initial period of the Cold War as a result
of the threat of nuclear war, particularly in connection with a large-scale national defence exercise in 1963, which revealed
absent or insufficient existing measures for the protection of the civilian population [6] From the mid-1960s onwards, a
system of total national defence therefore began to be developed at the federal government level, with a particular focus
on the issue of sheltering [7] In addition to the development of the sheltering system, national defence organisations [8]
were also established, focusing, among other things, on the warning system (or alarm system) and a coordinated medical
service based on a comprehensive system of underground hospitals and first-aid stations in the event of nuclear war [9]
The key legal regulations were the Federal Law on Civil Defence (Bundesgesetz iiber den Zivilschutz) of 1962 and the
Federal Law on Civil Defence Constructions (Bundesgesetz iiber den baulichen Zivilschutz) of 1963, which established
the organisational aspects of compulsory civil defence service and the mandatory construction of shelters in municipalities
with more than 1,000 inhabitants [10] From the 1970s, according to the Concept of Civil Protection [11], until the early
1990s, civil protection, in view of the threat of nuclear war, focused on preparedness and prevention, and the obligation
to organise sheltering applied to all municipalities. This resulted in the extensive construction of protective premises. In
2009, approximately 270,000 shelters were registered in Switzerland, which, given their capacity and the population at
that time, 7.6 million, provided protection for more than 93% of the population [10] The capacity of the current shelter
stock exceeds the population of Switzerland, although cantonal and local differences exist [12] In Switzerland, the civil
protection system continues to be organised on the basis of the militia principle [13].

Civil protection, with the sheltering system at its core, has a strong legal basis, falls under the joint competence
of the state and the cantons, and is organised at the municipal level. The basic legal document for the field of sheltering
is the Federal Law on the Protection of the Population and Civil Protection (Bundesgesetz iiber den Bevolkerungsschutz
und den Zivilschutz) [14]. The law stipulates that every resident of Switzerland has the right to shelter in the vicinity of
their place of residence. To this end, the cantons are tasked with supervising the construction of shelters and are also given
responsibility for ensuring a sufficient and appropriately distributed number of shelter places for persons. In areas where
there is an insufficient number of shelter places, municipalities are obliged to provide sheltering in public shelters [14].
This stipulated obligation can already be traced back to a document from the 1960s [8].

In areas with an insufficient number of shelter places, owners of residential buildings are also obliged to include
shelter spaces in new construction and subsequently equip them. If this obligation does not apply to them, they must pay
a compensatory contribution. These compensatory contributions are then paid to the respective cantons and are used to
finance public shelters in municipalities and the renovation of public shelters (and also private shelters). Remaining funds
may be used, for example, for the conversion of shelters for civil protection purposes, regular shelter inspections, or
training activities in the field of civil protection [14].

Owners of properties intended to serve as nursing homes or hospitals are also obliged to include shelters in the
construction and subsequently equip them. If this is not technically possible, these owners are likewise required to pay a
compensatory contribution. A building permit is granted only after a decision has been made on the inclusion of shelter
spaces in the construction. Responsibility for the maintenance of shelters lies with their owners [14].

The framework for managing the construction of shelters, the conditions for their decommissioning, the amount
of compensation payments, and the use of remaining financial resources are determined by the Federal Council
(Bundesrat). The decommissioning of shelters itself then falls within the competence of the individual cantons [14].

Protective premises in general are primarily intended for use in the event of armed conflict, but they may also be
used for emergency sheltering in the event of natural or man-made disasters. Above all, they must provide protection
against CBRN agents and meet requirements for resistance to conventional weapons [12], [15] From the perspective of
civil protection [14], protective premises are divided into shelters (Schutzraumen) and protective structures
(Schutzanlagen). Shelters are underground structures located in the basements of buildings and serve to protect the
population and cultural property. The Federal Office for Civil Protection (Bundesamt fiir Bevolkerungsschutz - BABS)
states that the shelter stock comprises approximately 370,000 private and public shelters, available for approximately 9
million persons. The most common type of shelter is a private shelter in the basement of single-family and multi-family
houses. Owing to their massive envelope, these shelters should withstand an overpressure of at least 1 bar and should
therefore also be resistant to the collapse of the building above them. Their possible use is therefore also being considered
in the case of an imminent risk of avalanches or during earthquakes [16] Larger private or public shelters have a capacity
of 200 to 800 shelter places. These shelters are designed to allow long-term occupancy [12]. Protective structures
primarily serve to maintain the operational readiness of civil protection or defence resources. They have a dual-use
function, i.e., their private use is also permitted in peacetime. However, these structures must be maintained in a state of
normal operational readiness [15] According to the law [14], protective structures include:

e command posts (Kommandoposten) — serve municipal, regional, and cantonal command authorities for
command and control purposes and to support them in ensuring the operational capability and readiness
of civil protection resources,

o facilities for rescue units (Bereitstellungsanlagen) — serve as logistics bases for civil protection and
provide accommodation for the personnel and equipment of operational units, or serve as training
facilities, serve as logistics bases for civil protection and provide accommaodation for the personnel and
equipment of operational units, or serve as training facilities,
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e protected first aid posts (geschiitzte Sanitatsstellen),
e protected hospitals (geschiitzte Spitéler) — are tasked with providing inpatient care and treatment for
patients [14], [15], [17], [18].

The type, number, and design of protective structures are determined by the needs of the individual cantons for
their deployment in emergencies and disasters. Needs planning in relation to these structures is updated by the cantons at
least every ten years. The technical specifications for this needs planning are defined by the Federal Office for Civil
Protection [18]. According to available information [12], more than 1,700 protective structures are available. The Federal
Office for Civil Protection then approves these protective structures and regulates the technical aspects of their
maintenance and renewal. Hospital operators are responsible for the construction, equipment, maintenance, and renewal
of protected hospitals. The individual cantons are responsible for the construction, equipment, maintenance, and renewal
of the remaining types of protective structures [14].

As regards the technical condition of shelters, the Concept of Protective Premises [19] acknowledges that a
significant proportion of shelters are 30—40 years old and that some components, particularly ventilation units and gas
filters, will need to be replaced in the coming years. However, the readiness and maintenance of shelters are, according
to the Concept [19], inspected at least every ten years in accordance with the requirements of the Federal Office for Civil
Protection; it can therefore be assumed that the condition of the shelters corresponds to their intended purpose.

Switzerland’s initiative in relation to the protection of civilians against contemporary threats is significant. In
response to the Fukushima nuclear power plant accident in 2011, Switzerland strengthened the level of nuclear and
radiological protection [20]. In view of the changing global security situation in recent years, particularly in connection
with the war in Ukraine, it has also intensified the renovation of protective premises. At the same time, the Swiss
government amended the Civil Protection Ordinance (Zivilschutzverordnung) [18], which, in relation to shelters, for
example, stipulates the obligation to provide two shelter places for every three rooms in new residential buildings with
38 or more rooms. For new buildings intended to serve as hospitals, nursing homes, or care homes, there is an obligation
to provide a number of shelter places corresponding to the number of beds intended for patients. This obligation also
applies in the case of extensions, conversions, or changes in the use of existing buildings that result in a larger residential
area or an increase in the number of beds for patients. Cantons may also order the construction of shelters in municipalities
or areas where there is a shortage of shelter places; this should compensate for the decommissioning of old and no longer
functional private shelters and balance the deficit in the shelter stock in certain areas [19]. The equipment of shelters with
materials necessary for the stay of sheltered persons must be ensured by their owners. To enable rapid operational
readiness of a shelter, the materials must be stored in the building, or on the plot of land, in which the shelter is located.
For protective structures, the requirements are determined on the basis of their specific type [18]. The Ordinance [18]
also stipulates, for example, that every cantonal and regional command authority must have a command post. Facilities
for rescue units must ensure the safe accommodation of personnel and storage of equipment; in the event of armed conflict,
an additional reserve of target capacities of up to 30% must also be planned. In the case of facilities for the provision of
medical care, i.e., protected first-aid posts and protected hospitals, cantons must ensure beds for patients, the number of
which must correspond to at least 0.6% of the permanent resident population. If the number of beds falls below this
percentage, the capacity must be restored within ten years.

The development of the sheltering system is based on the aforementioned Concept of Protective Premises [19],
which constitutes the basic planning document for a politically and economically sustainable, risk-based approach to
sheltering. According to the Concept, the cantons intend to gradually replace old protective infrastructure, for which the
Concept indicates an average service life of 40 years, with low shelter capacity by means of public shelters, converted
existing protective structures, or new private shelters. Shelters located in zones with a high level of hazard, such as floods,
avalanches, or landslides, are also being decommissioned. One current trend is also the more frequent use of large-
capacity public shelters, or protective structures converted into public shelters, as places of emergency sheltering or
accommodation in the event of non-military incidents and disasters. The use of protective premises against a broad
spectrum of threats thus reinforces a key pillar of Switzerland’s resilience and preparedness [19].

Information support in the field of sheltering in Switzerland differs from that in a number of European countries,
such as Poland or the Czech Republic. Given that sheltering is provided for most of the population in the vicinity of their
place of residence or current location, information on the location of individual shelters is not always publicly mapped.
According to available information [16], [21], the current sheltering system is moreover address-based, or assigned, and
non-public. In an emergency, the government should order the “preliminary allocation” of shelter places, and local
authorities should make shelters operational within five days. Details will be communicated to the public only on the
basis of government orders. Information on the measures adopted and on protection through sheltering should be specified
through the alarm and siren system, directly on site, for example with the support of civil protection, or through websites
or the Alertswiss application on mobile phones. The Alertswiss application [22] is a free official service of the Federal
Office for Civil Protection that provides, in real time, through the application or web portal, alerts or warning information
on emergencies in Switzerland, the situation in the region, with the mobile application allowing personalised notifications
according to cantons and current location, and instructions on how to behave in the event of danger. Information in the
field of sheltering and threat preparedness is also published on the portal of the Swiss public radio and television company,
SWI swissinfo.ch. Citizens may also obtain some information on places used for sheltering from municipalities, from
landlords when moving into a building, or from building documentation, provided they have access to it. The Federal
Office for Civil Protection further publishes documents on protective structures [23], [24], containing technical
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specifications for designers, forms for owners, operating instructions for technical equipment, and other specific
information related to the construction, conversion, or maintenance of protective premises. These documents also include
the aforementioned Concept of Protective Premises [19].

3. Selected Aspects of the Sheltering in Finland

The manner in which Finland approaches population sheltering represents a long-standing specific and, to a
considerable extent, exceptional approach in the European context. The issue of population sheltering has developed as a
stable and legally embedded component of the broader system of civil defence and comprehensive security of the state
[25], [26], [27]. After the end of the Cold War, Finland maintained continuity in the construction, maintenance, and
modernisation of the shelter stock as part of the broader civil defence system. The Finnish approach is based on the
principle that the protection of the civilian population should be prepared in peacetime so that, if necessary, it can be put
into operation without delay, and at the same time that this protection should be based as far as possible on ordinary
administration, building development, and the standard institutional arrangements of society [25], [28]. The history of
this approach dates back to the late 1930s. In connection with the deteriorating security situation in Europe, the first
protective structures for the civilian population began to be constructed in Finland in 1939 [28].

The Second World War and Finland’s direct experience of aerial threats created the conditions for civil protection
to be gradually institutionalised after the war as a permanent component of the state’s internal security. Of fundamental
importance in this regard was the Civil Defence Act (Véestonsuojelulaki) [25] of 1958, under which the Ministry of the
Interior assumed responsibility for civil defence, evacuation, damage mitigation, and the provision of shelters in risk
areas. The 1958 Act [25] also stipulated that, in peacetime, such measures should be adopted as to enable the civil
protection system to be activated without delay, and it explicitly envisaged the construction of protective structures, the
procurement of special equipment, the provision of training, and the planning of evacuation and other protective measures.
Older expert sources also state that this legislation formed the basis for the obligation to include shelters in construction
projects, with the earlier threshold for the emergence of this obligation being associated with a minimum built-up area of
600 m? [2], [5].

From the late 1950s onwards, a system began to emerge in Finland that was based on the concentration of
protective infrastructure in areas where the largest numbers of people were located and where large residential,
administrative, healthcare, educational, and industrial buildings were being constructed. Shelters were built primarily in
urban agglomerations, especially in the southern part of Finland. Enhanced protective measures were focused mainly on
residential, industrial, and transport centres. Sparsely populated areas and areas consisting of detached single-family
houses remained outside the focus of the development of the civil protection system. This principle of risk-oriented shelter
distribution, conditioned by local population numbers, remains evident in the Finnish concept of civil protection to this
day and is one of its fundamental principles [26], [28].

A significant technical and conceptual milestone was the further development that took place in the 1970s, when
Finland’s shelter stock was gradually technically standardised. The document The Security Strategy for Society [27],
issued by the Ministry of the Interior, indicates that the decisive part of the current shelter stock, approximately 85%, was
created after 1971, when more modern shelter standards incorporating contemporary technologies were introduced. It
follows that today’s Finnish shelter stock cannot be understood as a collection of outdated protective structures from the
immediate post-war period, but rather as infrastructure that was largely constructed and technically developed in the later
decades of the twentieth century [27].

Already in the late Cold War period, it was apparent that Finland had created an exceptionally extensive and
spatially differentiated shelter stock by European standards. The expert literature [29] states that, by the end of 1980,
Helsinki alone had approximately 536,000 shelter places, of which around 118,000 were located in large rock shelters
and approximately 14,000 shelter places were in the protected underground space of the metro. These data indicate that
the Finnish concept was based not only on smaller building-specific shelters located in basements or underground parts
of buildings, but also on large-capacity public or shared protective structures built into the bedrock [5], [29].

A significant change in the Finnish sheltering system occurred with the amendment to the Civil Protection Act
of 1990 (Laki védestonsuojelulain muuttamisesta) [28], which represents one of the key primary sources for the
modernisation of Finland’s protective infrastructure. This amendment introduced new provisions that strengthened the
planning and coordination character of civil protection. The state could approve general civil protection objectives and
set deadlines for preparation and planning. Regions were required to prepare cooperation plans, and municipalities were
obliged to draw up their own protection plans [28]. The responsibility of municipalities for protective measures for the
population was confirmed, and the responsibility of the owner or holder of a building for protective measures required
for a specific structure was newly emphasised. With regard to the shelter infrastructure itself, the amendment regulated
the obligation to build protective spaces in new construction [2], [28]. A further fundamental change occurred after 1991,
when the obligation to build shelters was extended to the entire territory of the state. From 1991 onwards, the Finnish
system acquired a unified nationwide legal basis [30]. However, this change did not lead to an even spatial distribution
of shelters, since the practical location of construction continued to be determined primarily by the settlement structure
and the character of buildings. Shelters were built more frequently in cities, as larger buildings meeting the statutory
requirements were designed there [2], [5].

311



The current Finnish legal framework is based primarily on the Rescue Act (Pelastuslaki) of 2011 [31], which
provides that a shelter must be constructed for a building or a group of buildings located on the same plot if their floor
area is at least 1,200 m? and the building is intended for permanent residence, work, or other permanent occupancy. For
industrial, production, storage, and assembly buildings, the relevant floor area threshold is 1,500 m?. Shelter construction
is closely linked to the standard building process and forms part of the permitting procedure conducted by municipal
building authorities. In this respect, the Finnish system of constructing protective structures provides an example of how
population protection can be integrated into ordinary urban development and building law [31].

This direction in the development of the shelter stock was also confirmed by the 2017 Security Strategy for
Society [27], which explicitly states that, in the event of armed conflict, the population is protected through shelters,
spaces providing maximum protection, and evacuation, while also noting that preparedness for military threats remains
the principal purpose of the construction of civil defence shelters in the future [27].

In terms of shelter typology, shelters in Finland are divided into the following categories [31]:

e  property-specific shelters (S1) — shelters intended for a specific property or group of properties.
Approximately 85% of Finnish shelters are private reinforced-concrete shelters integrated into
individual buildings.

e shared shelters (S2) — shelters intended for multiple buildings or public shelters constructed primarily
in large cities to supplement protection for the mobile population.

e bedrock/rock shelters — are typical especially of Helsinki and other larger urban centres and often
combine public and shared protective functions [2], [26], [29].

The Finnish system is also characterised by the multipurpose use of shelters under peacetime conditions. Shelters
are commonly used as storage facilities, sports facilities, garages, technical rooms, or club rooms, but only on the
condition that they can be cleared and made operational within 72 hours if necessary. This requirement represents a key
operational principle of the Finnish shelter stock model. Moreover, multipurpose use supports the continuous
identification of technical defects and increases the likelihood that the condition of the shelter remains known to both the
owners and users of the building [26], [32].

From the perspective of maintenance and operational readiness, the Finnish model is based on the responsibility
of the building owner, who is responsible for ensuring that the shelter and its equipment remain in such a condition that
they can be made operational within 72 hours. In the document Most Civil Defence Shelters in Finland Are in Good
Condition but Some Shelter Equipment Needs Maintenance [33], the Ministry of the Interior explicitly stated that, in
addition to regular annual maintenance, the operational condition of a shelter must be inspected at least once every ten
years. From the perspective of scientific assessment, the Finnish system can be characterised as infrastructurally robust,
but organisationally and operationally dependent on disciplined maintenance and high-quality methodological support
for building owners [33].

The current extent of Finland’s shelter stock confirms that the long-term continuity of construction and
maintenance has led to an exceptionally high sheltering capacity. According to current official data, Finland has
approximately 50,500 civil defence shelters with a capacity of around 4.8 million shelter places. In relation to the
preliminary population of Finland at the end of February 2026, which amounted to 5,656,779 persons, this capacity
represents approximately 85% of the population. This figure places Finland among the European countries with the
highest level of population coverage. At the same time, however, it should be noted that a high overall figure does not
imply uniform availability of protection for all residents [5], [30], [32], [33]. The Finnish system is not built according
to the principle of geometric uniformity, but rather according to the actual distribution of the population, building
structures, and urban centres [34].

Information on individual civil defence shelters is not available in a single nationwide public map; rather,
information on the nearest shelter is included in the building’s evacuation plan. This is due to the fact that the vast majority
of shelters, approximately 85%, are private and are located in apartment buildings or offices. They are intended primarily
for the residents of the building and employees [30], [32]. Public map sources contain only data and addresses concerning
public civil defence shelters, which are usually provided by local rescue services on their websites.

In recent years, state activities in the field of population sheltering have been observable in Finland. In 2022—
2023, the Ministry of the Interior carried out an extensive project focused on civil defence and shelters, the output of
which was an analysis of the number and distribution of shelters. Another output was a detailed study of their current
condition and recommendations for further development [33]. According to the analysis, 91% of the assessed shelters
met the criteria for protection against the effects of conventional weapons, and 83% also met the criteria relating to
scenarios involving gaseous and radiological hazards. The identified shortcomings concerned equipment, routine
servicing, and the consequences of neglected maintenance [32] In 2025, a new methodology [35] for the activation and
use of shelters was submitted for consultation, and in January 2026 the Ministry issued three general guides:

e How to activate and use civil defence shelters : General guide,

e How to maintain and inspect civil defence shelters : General guide,

e Emergency plan : General guide [35].

These guides were a response to current geopolitical threats and justified the need to standardise the level of
shelters, increase the competence of building managers, and strengthen the independent preparedness of society. The

312



guides serve as an essential methodological basis for building owners and property managers, enabling them to adapt to
the new legal requirements that are to enter into force in 2027 [36].

Information support for civil protection in Finland is based on a multi-channel model. The emergency warning
system [37] plays a fundamental role; it is issued through the general warning signal and simultaneously disseminated via
radio, television teletext, web portals, the 112 Suomi application [38], and the Yle application, operated by the Finnish
state-owned public service broadcasting company. The 112 Suomi application has approximately two million active users
and serves not only for receiving warning messages, but also for other forms of official communication and localised
information provision. For persons responsible for civil defence shelters, there is the VARA application, which is intended
for the management of civil defence shelters. It serves to make shelters operational, train responsible persons, and provide
the necessary information on how to keep shelters functional [32].

The range of threats for which the Finnish civil defence shelter system is currently designed is broader than the
classic scenario of direct bombing of cities. Strategic documents [27] and public information materials state that the
framework of preparedness and resilience of civil defence shelters includes military threats, hybrid activities, radiological
hazards, the spread of hazardous substances, major emergencies, and other crises affecting the functioning of society [39]

For the area of individual preparedness, the nationwide guide Preparing for Incidents and Crises [39] was
launched in 2024 on the Suomi.fi platform, bringing together instructions on how to behave during crises and
emergencies, including military conflicts and civil defence. In February 2026, the Ministry of the Interior announced a
project to develop a new function of the 112 Suomi application [38] for issuing warnings against airborne threats, inspired
by experiences from Ukraine and funded by the European Union [40]. The current initiative of the Finnish state is
therefore not limited to the structures themselves, but is directed towards a combination of legislative revision,
methodological support, multi-channel warning, and the enhancement of public knowledge.

4. Selected Aspects of the Sheltering in Sweden

Sweden is a developed Scandinavian country with a relatively large territory, approximately 450,000 km?, and a
relatively low population in relation to its area, approximately 10.59 million inhabitants. The population has increased in
the recent past, among other factors, as a result of migration and related factors. Sweden has a high proportion of
inhabitants living in urban areas, approximately 88.9%. The capital and, at the same time, the largest city by population
is Stockholm, with a population approaching one million inhabitants. Sweden is a member of international communities
and security structures: it has been a member of the European Union since 1995, and after a long period of neutrality,
Sweden became a member of the North Atlantic Treaty Organization only in 2024, in connection with the attack on
Ukraine and the deterioration of the security situation in Europe. Sweden shares a natural land border with Finland and
Norway, while also being located in proximity to areas of major importance for the geopolitical situation in Europe,
particularly the Baltic states and the Russian Federation [13], [41], [42].

Sweden has a comprehensive system for the protection of its population and for crisis management. Linhart and
Silhanek [13] mention three areas of security development: civil protection, crisis management, and civil defence. Civil
protection and crisis management together form a system that protects the population and other groups of assets against
a broad spectrum of risks. Civil defence is oriented towards public security in wartime, and Linhart and Silhdnek [13]
associate it, among other things, precisely with population sheltering. Civil defence is subsequently based on the principles
of responsibility, whereby authorities responsible in peacetime remain responsible in wartime; decentralisation, meaning
territorial and functional responsibility; and the personal responsibility of the population [13]. An interesting term used
in the context of civil defence and other aspects of Sweden’s security is “total defence”, which denotes “combined civil
and military defensive capabilities that serve as a deterrent to war [43]”. Linhart and Silhanek [13] mention the concept
of total defence in their earlier publication, and it is also emphasised in current official sources, for example [43]. It
therefore appears to be a long-established principle of state security that remains valid even after the end of Sweden’s
period of neutrality.

In their 2009 publication [13], Linhart and Silhanek state that the level of population protection provided by
sheltering is the second highest in Europe after Switzerland, with approximately 68,000 shelters and a capacity of about
7.2 million shelter places, corresponding to roughly 80% of the population at the time the data were valid. The authors
[13] also state that shelters are no longer being constructed or planned, but that the existing shelter stock is being
maintained. More recent sources, for example [44], [45], confirm the absence of new shelter construction since 2002 and
the effort to maintain the existing stock, while also reporting slightly lower numbers of shelters and a lower overall
capacity. According to current information from the Swedish Civil Defence and Resilience Agency (Myndigheten for
civilt forsvar, SCDRA) [44], [45], there are approximately 64,000 shelters in Sweden, with a capacity for around 7 million
people, providing the population with protection in the event of war. From the above, a declining trend can be inferred in
terms of both the number of shelters and their total capacity, while at the same time, also in view of the growing population,
the level of protection provided by sheltering has decreased. The official SCDRA source [45] states that the currently
registered 64,000 shelters are in good condition and that inspections identify only minor and remediable deficiencies;
nevertheless, it also declares the need to modernise some shelters and to examine possibilities for developing the shelter
stock in view of current threats. The Frida tool [46] is available to responsible personnel for recording shelter inspections.
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In cooperation with selected municipalities, the SCDRA is developing opportunities for volunteering in the field
of civil defence, including sheltering. At present, participation is possible only indirectly through other voluntary
organisations, but the initiative is declared on the SCDRA website [45].

A key role in the field of sheltering is played by the aforementioned SCDRA, formerly known as the Swedish
Contingencies Agency. The SCDRA has a management and coordination role in the field of sheltering. It also maintains
records of the number of shelters kept in operation, carries out inspections, and imposes corrective measures to remedy
identified deficiencies. Maintenance, preparation, appropriate marking, and making the shelter accessible to residents are
primarily the responsibility of the property owner. The property owner may be private or municipal; it may also be a
housing association [45]

The SCDRA website also provides information support tools for sheltering, in particular information for the
population, useful links, and a referral to a map application for locating shelters, as discussed later in the text [43].

Sweden has a firm normative legal basis for the issue of shelters, including a specific “Shelters Act” (Lag om
skyddsrum) of 2006 [47]. The Shelters Act [47] primarily regulates the construction, equipment, and maintenance of
shelters and introduces the concept of a shelter as a place for protecting the population in wartime. The need for a shelter
and its location are decided by the government or by an authority designated by the government. According to the Act
[47], the location of shelters is planned with regard to the ability of the population to move to shelters in time after a
warning, and the possibility of using the shelter for other purposes in peacetime is required. The Shelters Act [47] is
followed by the 2006 ordinance Forordning om skyddsrum [48], which regulates certain details concerning shelters. In
2025, a legislative proposal [49] was published that is intended, among other things, to improve the situation in the field
of sheltering and could potentially replace the existing Shelters Act. The proposal [49] responds, among other things, to
changing conditions in Sweden and in its security environment and proposes expanding the existing shelter system to
include so-called “protected spaces” (skyddade utrymmen), comprising, for example, selected basement spaces, which
could increase both the availability and capacity of shelters. The normative legal acts in the field of sheltering are
supplemented by further documents, for example the regulation Skyddsrum SR 15 [50], which regulates in detail various
aspects of shelters, particularly construction and technical aspects.

As already stated, according to information from the SCDRA [44], [45], there are approximately 64,000 shelters
in Sweden, with a capacity for around 7 million people, providing the population with protection in the event of war. The
SCDRA website [44] also states that residents are expected to use the nearest available shelter, or another place with
protective properties, such as a basement, tunnel, or metro station, and that residents are not assigned to a specific shelter.
Shelters may be located in buildings, for example industrial or residential buildings, and are marked with the civil defence
symbol, i.e., a blue triangle on an orange background, and the text SHELTER, in Swedish SKYDDSRUM. A daily updated
map application [51], covering the entire territory of Sweden and providing further information on shelters, is used to
locate shelters [44], [45].

Shelters in Sweden may serve another purpose in peacetime, but they must be capable of fulfilling their sheltering
function within two days, which is associated in particular with states of high alert (hdjd beredskap) or war (krig). This
includes, among other things, a supply of water, the functionality of ventilation and heating, and the availability of toilet
facilities. Some necessities, such as food or hygiene supplies, are not directly available in shelters, and residents are
advised to bring them with them in the event of sheltering. Shelters have a defined capacity, and when this capacity is
reached, it should be possible for residents to remain sheltered continuously for at least three days. Each person is allocated
0.75 m? of space in the shelter [45].

From the perspective of the protective properties of shelters, the SCDRA website [45] states: “Shelters are built
to protect against shock waves and shrapnel from, for example, a grenade explosion, fire, chemical weapons and radiation
from radioactive substances”. Another version of the description of protective properties states that: “shelter can
withstand blast waves and shrapnel, fire, ionizing radiation, and debris from collapsed buildings”. Shelters are equipped
with a ventilation system to provide protection against the effects of toxic and radioactive substances from the external
environment [45].

From the perspective of shelter distribution, the SCDRA states that the distribution of shelters is based on
previous threat analyses, focuses on locations where evacuation may be potentially difficult, such as large urban areas,
and that, in ensuring its security, Sweden has never had the ambition to build shelters for its entire population. According
to SCDRA information, the need for sheltering therefore depends on the location of residents, and for residents living in
less threatened areas, such as rural areas, the use of an alternative, improvised form of sheltering, for example in basement
spaces, is assumed [45] Linhart and Silhanek [13] state that shelters are located mainly in areas with an increased
probability of hostile air attack, and that most of them also serve as protection against ionising radiation in the event of
radiological accidents. A combination of population sheltering and evacuation is assumed [13] Current official sources,
for example [45], do not directly refer to the use of shelters (skyddsrum) in radiological accidents, although they do
mention resistance to ionising radiation. Instructions for the population on the krisinformation.se website [52] rather refer
more generally to sheltering indoors than directly to shelters (skyddsrum).

The distribution of shelters is also directly evident from the previously mentioned map application for locating
shelters [51]. The application allows available shelters to be searched through a web interface either by manually entering
an address or by using the determination of the current location. The map displays shelters (skyddsrum) as well as
“temporarily restricted” shelters (tillfalligt begrinsat skyddsrum). After selecting a specific shelter, details can be
displayed. The shelter details include information on the shelter’s code designation, shelter capacity, shelter address,

314



property designation, municipality name, the regulation according to which the shelter was constructed, whether under
the current SR 15 regulation or an older one, see for example the overview here [53], and information on the duration of
any possible functional restriction [51].

Information support for sheltering in Sweden is relatively extensive and comprehensive, with information clearly
consolidated on the SCDRA website [43]. The necessary information is therefore easily accessible to shelter owners,
professionals, and the general public. For property owners, the SCDRA provides, for example, information [54] relating
to property owners’ responsibility for shelters, contact details for sheltering specialists, the cancellation or temporary
limitation of shelter operability, and standard solutions, calculations, and presentations for shelters. A publication [55] has
also been issued for owners responsible for shelters, containing in particular information on the owner’s responsibility
and obligations, shelter maintenance, and how shelters may be used in peacetime. For professionals, an extensive gateway
[56] is available, providing information on shelters from the perspective of various aspects of their functioning. For the
general public, a suitably structured information overview [45] is available. In the above-mentioned sources, clarity is
often enhanced by various forms of summaries of key information and answers to frequently asked questions. The
previously mentioned map application [51] may also be included in sheltering information support. In addition to
information directly concerning shelters, more general information related to the issue of sheltering can also be found,
such as the guide for residents entitled “In Case of Crisis or War” [57].

The initiative in the field of sheltering development in relation to current threats and changes in the security
environment, particularly as a result of the aggression against Ukraine and in relation to the character of contemporary
conflicts, for example from the perspective of the use of drones, is directly evident from official SCDRA information
[58]. Follow-up information, for example [59], points to a relatively comprehensive consideration of the possibilities for
developing sheltering in Sweden, including from technical and legislative perspectives.

5. Research methodology

The presented paper follows the same research methodology as the authors’ original article [1], which compared
sheltering in the United States, the Czech Republic, Germany, and Austria. The research methodology again uses multi-
criteria analysis to evaluate and compare additional selected countries, namely Sweden, Finland, and Switzerland.

The evaluation criteria were defined in the authors’ earlier publication [1] as follows: legislation, standards and
other guidelines; shelter capacity for the population in relation to protective characteristics; technical condition of shelters;
range of threats (addressed by sheltering); current initiative in sheltering; information support for population.

The method used in the authors’ earlier publication [1] to determine the weights of the criteria was the
quantitative pairwise comparison method (the Saaty method), described for example in [60]. The resulting weights for
the individual criteria are presented in Table 1.

Table 1.
Weights of the criteria determined using the Saaty method [1]
Criterion Weight of the criterion
Legislation, standards and other guidelines 0.1317
Shelter capacity 0.1843
Technical condition 0.1769
Range of threats 0.1559
Current initiative 0.1756
Information support for population 0.1756

A scoring scale was proposed for each criterion, a detailed breakdown of which is available in the previous
publication [1]. All criteria were designed as maximisation criteria, with the evaluation carried out on the above-
mentioned scale by assigning scores ranging from 1 to 3. For the multi-criteria analysis, the weighted sum method,
described for example in [61], was used, applying the weights determined by the Saaty method. Due to the use of a
uniform scoring range on a scale from 1 to 3, it was possible to modify the weighted sum method so that the procedure
does not include the conversion of the criterion matrix into a normalized criterion matrix. The criterion matrix, weights,
and calculation results for the individual countries are shown in Table 2. The calculation using the weighted sum method
is then based on Formula 1.

h(Vi) = X5 w; - hy; 1)

where: h(Vi) - the weighted sum of the sheltering approach evaluations (based on proposed scales for criteria) for the i-th
country, i € {1,2,...,8}; w; — weight of the j-th criterion, j € {1,2,...,6}; hj;- evaluation of the i-th variant based on the j-
th criterion.
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6. Results of analysis

In Table 2, a multi-criteria analysis of the alternatives is presented - the weights were calculated using Saaty
method, and the multi-criteria analysis itself was conducted using the weighted sum method. The evaluation of the
alternatives for each criterion is based on a consensus among the authors.

The results of the multi-criteria analysis are presented in Table 2 for the newly assessed countries, Finland,
Switzerland, and Sweden, while the results of the authors’ previous research [1], in which the assessed countries were the
United States, Poland, the Czech Republic, Germany, and Austria, are also included. The results indicate a relatively
substantial predominance of the newly assessed countries over the previously assessed countries, which corresponds to
the emphasis placed by the selected Scandinavian countries and Switzerland on population sheltering as a key element of
population protection. Details of the research results and a partial comparison with the Czech Republic are summarised
in the conclusion.

Multi-criteria analysis including the results of the previous analysis [1] Teble2
Criteria Ls?tghstljztrlg: ' Sheltgr Techni'cal Range of Current Isnjgggnrat‘t]igp

and other | capacity | condition | threats | initiative . Weighted

guidelines population Sl?m Rank
\(/r\getjggted) 0.1317 0.1843 0.1769 0.1559 0.1756 0.1756
Finland 3 3 3 3 3 3 3.0000 1.-2.
Switzerland 3 3 3 3 3 3 3.0000 1.-2.
Sweden 3 3 3 2 3 3 2.8441 3.
United States 3 1 1 3 2 3 2.1020 4,
Poland 2 1 1 2 3 2 1.8145 5.
Czech Republic 2 1 2 2 1 1 1.4645 6.
Germany 2 1 1 1 2 1 1.3073 7.
Austria 1 1 1 1 1 1 1.0000 8.

7. Conclusions

The analysis showed that a common feature of all newly assessed countries, Switzerland, Finland, and Sweden,
is the inclusion of sheltering within the system of total national defence, and that sheltering is regarded as a fundamental
measure of population protection. This is also reflected in the capacity and technical condition of shelters, which are at
a much higher level than in some examples of previously analysed European countries [1]. Switzerland has the highest
shelter stock capacity, with the number of shelter places exceeding the size of the population; however, local deficiencies
do occur. Finland also has a very high capacity, covering approximately 85% of the population. Sweden has a lower
capacity, currently covering approximately 65% of the population, with the trend tending to decline. In Finland
and Sweden, moreover, the shelter stock is spatially differentiated, with sheltering provided mainly in areas with a high
concentration of population. The technical condition of shelters in all three countries assessed is generally evaluated
as good. In addition, Switzerland plans to decommission shelters reaching an age of 40 years and replace them with large-
capacity shelters, particularly in locations with lower sheltering capacity.

A significant difference can also be observed in the fact that, compared with the Czech Republic, Austria, or
Germany [1], the Nordic countries and Switzerland have the issue of population sheltering firmly embedded in normative
legal acts and other documents defining the construction, maintenance, purpose, and corresponding technical parameters
of shelters, including the provision of their financing. A common feature of all three analysed countries is also the
involvement of property owners in responsibility for ensuring sheltering.

As regards the spectrum of threats, compared with the other European countries mentioned above, the sheltering
system in all three assessed countries is built primarily for the needs of armed conflict, especially nuclear war.
Switzerland, however, also indicates the potential use of shelters in the event of natural or technological disasters. Finland
likewise takes into account not only military threats but also other types of threats, such as hybrid threats and radiological
or chemical accidents. Sweden, however, continues to focus primarily on protection in the event of war.

Another common feature of all the assessed countries is the increased emphasis on civil protection, particularly
in the updating of normative legal acts and the reconstruction or modernisation of protective capacities. This reflects the
adaptability of the system to the evolving security environment, especially in connection with the war in Ukraine.
Compared with these countries, the Czech Republic in particular shows a lower level of systematic renewal and
development of protective infrastructure, while its approach places greater emphasis on improvised sheltering. In this
area, however, recent efforts can be observed in the Czech Republic to establish the basis for the organisation, planning,
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and registration of improvised shelters [62], as well as methodological support for the procedure of selecting spaces
suitable for the construction of improvised shelters [63]

In the area of information support for the population, noticeable differences exist among the countries.
Switzerland has a rather closed and address-based system, in which information on specific shelters is generally not
publicly disclosed. Population preparedness is supported both through compulsory military service and through
information support provided by the Federal Office for Civil Protection, its websites, and applications. Finland uses a
multi-channel model comprising warning systems, mobile applications, and methodological guides, while basic
information on shelters is partially made public, either in public map sources or in building evacuation plans. Sweden, by
contrast, has a very open and transparent system, including a publicly accessible shelter map application and extensive
information materials for various target groups.

The findings suggest that an effective sheltering system in the countries analysed in this paper is contingent upon
sustained political support, a clear legislative framework, and the integration of protective infrastructure into the broader
framework of national security. However, the multi-criteria analysis carried out using the defined set of criteria and
calculated weights [1] did not identify significant differences among the newly assessed countries; a more detailed
comparison would require adjustment of the evaluation scales for the individual criteria. Nevertheless, the results may
serve as a basis for formulating recommendations aimed at strengthening population protection systems in other selected
countries.
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