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Abstract 
The size of municipalities and their geographical location are often closely related to the economics of their 
operation, the efficiency of provided administrative activities, the need to provide ever higher quality and 
availability of public services, the creation of optimal conditions for local / regional development, and state-
building aspects associated with gradual transformation for multilevel governance. Remote border regions 
represent a specific case, for which cross-border cooperation with varying intensity of its institutionalization can 
become a viable alternative to multilevel governance. 

Current research focuses on the effectiveness of providing local public services in alternative ways, typically 
utilizing inter-municipal cooperation or the privatization of these services. A less known alternative within the 
EU is cross-border provision of local public services (ESPON). 

The aim of this paper is to identify and examine the main factors influencing the effectiveness of cross-border 
cooperation as an alternative of local public services provision using example of fire protection. According to the 
analysis of data for this case study, it is clear that this is not a very common way of providing basic fire 
protection, but it is mainly an increase in the level of ability to react. 

The main goal of this paper is to consider the importance  of border municipalities, cross-border cooperation is in 
fire protection provision as an efficient alternative to the inland-based expansion of coverage.  In this research, 
we also dealt with identifications of factors are likely to determine the efficiency of ensuring cross-border fire 
protection in comparison with national organization.  

For the purposes of this paper, we chose reference territory of the northern Olomouc Region in the Czech 
Republic with a total of 102 municipalities and directly adjacent Opole Region in Poland and statistical data 
about fire brigades interventions in the area during 2015–19, including response times and standardized costs. 
The data were processed using set theory and data structuring.  

Analysed region represent an area relatively distant to the regional centre with low population density, making it 
problematic to ensure sufficient coverage by inland fire protection. As a reaction to these conditions, the cross-
border cooperation of fire protection units with both common and emergency incidents occurring in border areas 
has been gradually developing. However, so far there has been rather little attention paid to this alternative 
service provision model. 

 
Results of the analysis show that for municipalities located directly on the borders, cross-border cooperation of 
fire brigades represents an effective alternative for ensuring fire protection with Shorter time of arrival coming 
up as the key factor of added value of cross-border assistance. Utilization of cross-border assistance proved 
efficient also in financial terms.   
 
Points for Practitioners 
 



2 

 

This contribution and the research carried out are based on the practice of cross-border fire protection, which is 
by no means systemic. In particular, it is a pilot part of a broader examination of the effectiveness of the 
organization and the provision of fire protection in an alternative cross-border model for peripheral border 
regions. The aim of this paper is based on historical data and qualitative research, to identify the main factors 
influencing the effectiveness of cross-border cooperation, as alternatives for the provision of local public 
services on the example of fire protection on the Polish-Czech border. Another partial goal is to identify 
localities in which cross-border cooperation and sharing of fire protection infrastructure is more effective than 
providing these services only at the national level so that scientific knowledge can be subsequently used in 
practice in public policy making, setting rules for financial instruments or developing institutional forms of 
cross-border cooperation (multilevel governance). 
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Introduction 
 

The size of municipalities and their geographical location are most often related to the economics of their 
operation, the efficiency of administrative activities, the need to provide ever higher quality and availability of 
public services, the creation of optimal conditions for local / regional development and state-building aspects 
associated with gradual transformation. for multilevel democratic governance (Ježek, 2010). Especially for 
border regions, which often face poor transport infrastructure and limited availability of local public services, 
cross-border cooperation with its different intensity of institutionalization may be one of the alternatives to 
multilevel governance (Princen, 2014). 

Current research focuses on the efficiency of providing local public services in alternative ways, especially on 
inter-municipal cooperation or privatization of these services and their effectiveness (Warner and Bel; 2014, Bel 
and Warner, 2015; Soukopová and Vaceková, 2018). However, in case of border regions there exist also another, 
often overlooked, alternative in the form of the cross-border provision of local public services. Researchers only 
recently began to pay more attention to this phenomenon, especially in the European Union (EU) (ESPON, 
2019). From its nature, Cross-border cooperation can serve as an alternative for geographically inaccessible 
border regions in the organization and provision of local public services, and is specifically suitable for highly 
inclined critical infrastructure, like fire protection or emergency health care and public order. Within EU, there 
are several areas where ensuring security and internal order is based primarily on cross-border cooperation, for 
instance mountain areas on the Polish-Czech border). Such cross-border cooperation significantly speeds up the 
reaction to incidents in geographically inaccessible or low density of regions. 

In this paper we chose to examine delivery effectiveness of public service of fire protection in border villages 
along the Czech-Polish border, currently mandated by the by law. Cross-border cooperation aspect has been so 
far very under researched, both in the Czech Republic and abroad, and most researches about the provision of 
fire protection focus  on factors of production efficiency (In particular assessment of the effectiveness of the 
length of interventions through theoretical regression models), and do not address cross-border cooperation 
factor in any way (Jaldell, 2019; Krasuski et al., 2012). In our opinion, matter of cross-border provision of public 
services represents a gap in the current literature with very little research done, and by this paper we aim to 
contribute to narrowing this gap. 

The aim of this paper is to identify and examine the main factors influencing the effectiveness of cross-border 
cooperation as an alternative of local public services provision using an example of fire protection.  



3 

 

The main goal of this paper is to consider the importance of border municipalities, cross-border cooperation is in 
fire protection provision as an efficient alternative to the inland-based expansion of coverage.  In this research, 
we also dealt with identifications of factors are likely to determine the efficiency of ensuring cross-border fire 
protection in comparison with national organization.  
For the purposes of this paper we chose reference territory of the northern Olomouc Region, CZE (Jeseník and 
Šumperk districts with a total of 102 municipalities) and directly adjacent Opole Region (PL). Both Czech 
districts represent an area relatively distant to the regional centre with low population density, making it 
problematic to ensure sufficient coverage by inland fire protection. The analysed data for both districts relate to 
the period 2015-19.  
 

1. Cross-border provision of local public services 

Since the Czech Republic's accession to the EU (2004) and the Schengen area (2007), many internal border 
regions experienced very rapid growth from the perspective of basic macroeconomic indicators and quality of 
life. At the same time, however, they are facing negative demographic effects. According to regional (Molak; 
Huk, 2012) and local researches (Cestra, 2014), relatively new phenomenon of functional cross-border regions is 
gradually emerging, and subsequently becoming also a new tool for territorial management - including the 
provision of public services. A cross-border functional region can be defined as a closed region / territory with 
regard to its coherence of interventions aimed at meeting social needs and consistency of socio-economic 
conditions without geographical constraints - regardless of formal administrative borders (including state 
borders) (Molak; Huk, 2012). 

According to a study prepared by the European Grouping of Territorial Cooperation ESPON (ESPON 2019), 
territorial cohesion across the EU's internal borders is reflected in the provision of cross-border public services, 
even if there is no precise definition. Specifically, cross-border services have been most widely implemented in 
the areas of environmental protection, crisis management and emergency or transport capacity. Best examples of 
cross-border cooperation also include field of spatial planning, tourism and culture in order to create synergies 
and provide most for both locals and tourists. 

mentioned surveys identified that the main goal of cross-border cooperation is two-fold; to reduce the negative 
effects associated with the existence of state (administrative) borders, and to build new opportunities and 
increase attractiveness of border regions. In its study, ESPON specified 3 main expected results from the 
organization and delivery of local public services in a cross-border context: 

1. Addresses shortcomings and gaps in the provision of national services. Thanks to cross-border 
provision, the lack of services provided on one or both sides of the border can be overcome. Such a shortcoming 
may be the result of a peripheral geographical location in relation to the hinterland or low demand on each side 
of the border. Examples can also be mentioned where, with regard to territorial and geographical barriers, the 
flow of local public service provision is not natural inland (the capital of the regions), but across the border (eg 
Jesenicko). 

2. Cross-border services can lead to development changes in the regions. Despite the sharing of 
potentials, resources and infrastructure, more effective solutions in the organization and provision of public 
services can be expected than individual and non-cooperative generative activities. The change may also be due 
to the extension of existing national services across borders, for example in shortening the uptime of integrated 
rescue systems. 

3. By providing cross-border public services, they will be less costly - they can increase efficiency and 
reduce costs for service providers compared to domestic service provision. By increasing the circle of potential 
users, a cross-border public service can bring economies of scale by covering a wider range of services than 
domestic services, thus increasing the demand for the service. There will be a better use of investment and 
sharing of operating costs between stakeholders in the cross-border region. 
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These assumptions were defined on the basis of an analysis of 579 cross-border public services across the EU 
(ESPON 2019). The study also identified key challenges for Member States and the EU in order to improve and 
facilitate the cross-border provision of public services. These include the simplification of legislative measures in 
the field of setting up cross-border legal entities for the provision of joint public services (eg European 
Groupings of Territorial Cooperation), simplification and expansion of funding from INTERREG programs, 
eliminating differences in national legal systems to avoid obstacles to cross-border public services etc. (ESPON 
2019). It is to address this recommendation that the Association of European Border Regions (AEBR), together 
with the European Commission (DG REGIO), has set aside a special "B-solution" grant scheme to remove legal, 
administrative and institutional barriers in cross-border public services. 

1.1. Current state of research in the field of cross-border provision of integrated 
rescue systems 

Current research into the functioning of cross-border cooperation in integrated rescue systems has in recent years 
focused more on the institutional, socio-political and legal aspects of such cooperation. The economic aspects of 
cross-border cooperation are mentioned mainly in the context of the functioning of European Territorial 
Cooperation programs under the European Regional Development Fund, not in terms of its financial efficiency 
(Beck 2017). Transnational, interregional and cross-border cooperation programs are an important tool in EU 
cohesion policy to support the development and sustainable functioning of cooperation across the thematic areas 
for which there is potential at the border. These programs are an additional external source for local and regional 
budgets to finance activities that go beyond the normal legal obligations of self-government (Medeiros 2019). 
According to Sebastiaane Princen (zdroj), however, economic aspects do not form the basic motivation for cross-
border cooperation. In recent years, the literature has paid dominant attention to the definition of barriers to 
cross-border cooperation. These are defined very broadly: from linguistic-cultural, technical through legal, 
institutional to political, etc. For the purposes of this dissertation, their identification is essential, because their 
financial statements will be quantified within the research part. 

Cross-border cooperation can serve as an alternative for geographically inaccessible border regions in organizing 
and providing local public services, which undoubtedly include widely perceived security (fire protection, health 
care, health and life, etc.) and public order. At the EU's internal borders, there are several cases where ensuring 
security and internal order is based only on cross-border cooperation (eg in the area of the Giant Mountains on 
the Polish-Czech border). This cooperation makes it possible to significantly speed up the delivery of aid, for 
example in geographically inaccessible regions (such as mountain areas, areas with a low density of the road 
network, densely forested areas, etc.). Local and regional authorities are increasingly involved in ensuring cross-
border security, across the European Union. These are mainly the basic components of integrated rescue systems 
such as the police, fire brigade or less often medical services (KEEP, Interact). Cooperation with local and 
regional authorities responsible for crisis management is often an integral part of these activities. Cross-border 
IRS cooperation can be divided into two groups (Gabryšová, Ciechomski, 2019): 

1. The first associated with day-to-day cooperation in the exchange of information, cooperation in 
combating crime, environmental monitoring, etc. - it is a systemic cooperation, which does not 
fundamentally deviate in its specificity from other thematically focused models of long-term 
institutional cross-border cooperation. 

2. Associated with the capacity to deal with emergencies and crises which require intervention on the other 
side of the border (due to better transport accessibility and shorter travel times to the scene) or joint 
intervention (often larger events such as forest fires, floods , disasters in the field of the environment, or 
events with a larger number of participants, etc.). 

However, this cooperation is not evenly represented at all borders within the EU, it has primarily a local or 
regional dimension (KEEP Interact, 2020). The oldest models of cooperation in this area include the Dutch-
German border, where IRS cooperation began in 1958. The most advanced in the field of cross-border IRS 
cooperation are France, Germany, the Netherlands, Belgium, etc. An example can be very close and long-term 
police cooperation in regions of the Meuse - Rhine Euroregion or French-British IRS cooperation in the English 
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Channel area (Gallager, 2002, Johnson, 2002). In recent years, there has been a significant shift in institutional, 
systemic and sustainable cooperation across IRS units on the Austrian-Czech and Czech-Polish borders, 
including through the implementation of the flagship project "Safe Border" and "DrugStop" funded by the 
Interreg VA Czech Cross-border Cooperation Program. Republic - Poland (Gabryšová, Ciechomski, 2019). 

Based on a review of the literature, several forms of cross-border cooperation in the field of IRS can be 
identified: 

1. Cooperation within the framework of intergovernmental conventions and agreements - general 
framework of cooperation without specifying detailed methodologies and procedures (most often in the field of 
extraordinary, long-term and significant events, etc.) resulting from general provisions on the European Union 
and basic principles of its functioning. More detailed procedures are set out in methodological support materials 
and are part of larger crisis plans, eg international, national or regional. One example is the ECPM - EU Civil 
Defense Mechanism. In the years 2017-2018, it was most often activated during large-scale forest fires, floods 
and environmental disasters. It is a transnational mechanism, but often uses existing cross-border links to be 
effective and reduce intervention times (Lotter, 2077 and ER, 2020). 

2. Cooperation within the framework of regional and local agreements - usually has more precisely defined 
rules and methodologies of procedures in the case of joint interventions, resp. interventions on the other side of 
the border. This cooperation is of local importance without the involvement of state administration bodies. 
Thanks to the established personal contacts, this type of cooperation is often based on mutual agreement of both 
parties, it does not require the involvement of public authorities in decision-making at specific events. This type 
of cooperation appears to be effective and proportionate to local and regional needs. This cooperation may have 
its own institutional structure. An example of such cooperation could be a purposefully established European 
Grouping of Territorial Cooperation or a Euroregion, such as the Euroregion Enschede-Munster (NL-DE-B), 
within which, among other things, systemic cross-border cooperation operates for rescue helicopters for the 
border area of all three states. This cooperation was gradually supplemented by cross-border crisis plans of 
border municipalities, which thus introduced a multi-governance model in the area of IRS operation (Princen, 
2014). 

3. Cooperation within the informal request for cross-border assistance - based primarily on the cooperation 
of local communities without the specification of methodologies and rules (most often voluntary fire brigades). 
This cooperation does not require the boundaries of complex formal procedures for joint intervention / 
intervention on the other hand, but carries additional risks due to the absence of rules (eg causing damage, 
missing rules for commanding interventions, etc.). 

An important aspect is the anchoring of cross-border cooperation in the institutional management of self-
government at the national level. This cooperation is voluntary, it does not replace the performance of public 
administration in a given article, but complements or supports it (Haughton, 2009). Cross-border cooperation is 
usually implemented within a kind of hybrid model of parallel functioning with self-governing bodies on both 
sides of the border. European territorial cooperation is increasingly promoted in current European policies as an 
integrated use of the potential of cross-border cooperation (Ahner / Fuchtner 2010). Within the Schengen area, in 
the process of European integration and globalization, the so-called "reterritorialization" is intensifying, where 
the administrative boundaries of territorial units are losing importance at the expense of creating functional 
cross-border regions based on social, economic and cultural ties (Princen, 2014). Within academic 
considerations, this process is referred to as 'cross-border regionalization', where social and economic links take 
place within cross-border legal entities such as Euroregions, EGTCs, eurocities, cross-border commissions, etc. 
Mederios, 2019). Joachim Beck proposed the differentiation of six levels of cross-border cooperation, as an 
extension and extension of the scope within the so-called multilevel self-government / regional management 
(Beck 2017). These levels of cooperation are interlinked and are based primarily on meetings of local and 
regional representatives for the free exchange of information and mutual learning. The next phase is the regular 
exchange of information, followed by the coordination of approach and local policies. The following three levels 
fundamentally overlap with the legal competencies of municipalities or regional self-governments. Here, joint 
strategic planning takes place in order to ensure coordinated and integrated approaches, which are at the heart of 
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joint decisions. The last level of cooperation is the joint implementation of tasks, including the organization and 
provision of local public services (Beck, 2017). This model creates a new functional dimension for territorial 
cohesion and regional development, which complements ensuring the functioning of self-government in a given 
area. As an example of institutional tools for the implementation of steps 4-6, it is necessary to mention 
European groupings of territorial cooperation or Euroregions. 

Compared to national cooperation within the IRS, cross-border cooperation is characterized by a greater need to 
invest time and resources, both for the initiation of this cooperation and for its subsequent maintenance and 
development. The main barriers include removing barriers associated with different legal systems and cultural or 
linguistic differences. The main advantages of cross-border cooperation in the field of IRS, especially in less 
populated border areas, include the possibility of sharing resources and infrastructure with a neighboring 
municipality / region (Princen, 2014). This can be considered as an organizational advantage that leads to a 
reduction in travel time, and at the same time is more economically efficient in terms of construction and use of 
infrastructure. The ability to act and readiness to intervene, given the incidental and accidental nature of crisis 
and emergency situations, is very difficult to quantify financially. Statistical data of the so-called protected 
values, which represent theoretical damage, in case of non-intervention by the IRS units (Ministry of the Interior 
of the Czech Republic, 2020) can serve as a guide to this. These data are partly included in the economic models 
developed in this research. However, data on the values of health and saved lives with financial expression, 
which are mainly used by health and commercial insurance companies, are not included here. 

Based on existing research and professional literature, it can be stated that cross-border cooperation in the field 
of IRS usually has a local and regional dimension. The most frequently identified barrier is the legal aspects, 
which at the same time often serve to determine clear rules and define the scope of competence for joint action 
over national systems. Another important statement is that the motivation for cross-border cooperation is almost 
never economy or efficiency, but a willingness to develop cooperation, political decision-making, organizational 
or geographical aspects. In the current literature, economic analyses and comparisons of ensuring the functioning 
of basic security through the construction of the necessary infrastructures and their operation against the model 
of ensuring this within cross-border cooperation are not available. According to the analysis of available data 
(KEEP Interact), it can be stated that such cooperation is most often financially covered from external sources, 
such as cross-border cooperation programs or bilateral grant titles. This cooperation of the IRS is implemented in 
addition to the current local budgets (eg from the chapter for ensuring fire protection or public order) and 
requires above-standard equipment compared to ensuring security only on its side of the border. Given the 
accelerating integration processes within the EU, increasing the intensity of cross-border IRS cooperation across 
Europe (KEEP, 2020), deteriorating public budgets in the COVID crisis, economic and financial aspects will 
become important as one of the motivations for initiating such cooperation within the organization and provision 
of local public services in peripheral border areas. Based on empirical research of four case studies of IRS 
cooperation, Princen stated that one of the most important factors influencing cross-border IRS cooperation is 
the human and professional factor. The intensity, form of cooperation and cross-border interconnection of 
individual components of the IRS depend on the willingness and ability of professional compromises in the 
standards of providing assistance to individual actors of this cooperation. Often the reluctance to find 
compromise solutions in different procedures on both sides of the border leads to the ineffectiveness of this 
cooperation, which remains purely formal. Confidence that cross-border cooperation will lead to the 
achievement of the planned objectives is the basis of this cooperation. Another factor is the ability to link 
different national systems, which have different competencies and organizational models so that in the case of 
cross-border intervention are able to intervene effectively in terms of time, respectively. so that sending troops 
across borders does not require lengthy administrative processes. 

Given the sharp increase in the intensity of cross-border cooperation in the provision and organization of local 
public services, which have hitherto been the exclusive competence of national self-governments, it is an 
important aspect to ensure effective financing of this cooperation from public budgets. In particular, it is a 
systematic and stable provision of funding for those local public services that have a cross-border dimension 
based on functional cross-border links. The provision of these services requires the creation of an appropriate 
infrastructure, suitably trained staff on both sides of the border and, last but not least, political will. 
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3. Methodology and data 
 
For the purposes of this paper, the chose reference area of the north part of Olomouc region in the Czech 
Republic, as it meets the preconditions for the provision of cross-border public services at the local level. The 
northern part of the Olomouc Region (Jeseník and Šumperk districts, a total of 102 municipalities) immediately 
adjacent to the Opole Region (PL) was chosen. It is a locality with a very long travel time to the center of the 
region (geographical obstacle – foothills of Jesenik), low population density, which makes it significantly 
difficult to ensure sufficient coverage by inland fire protection. Table 1 show basic data about both included 
districts. 

 

 

 Jeseník District  Šumperk District 
Area 719 km² (33% out of area are 

forests)  
1 313,06 km² 

Population 37 968 120 417 
Population density 52,8  91,7 
Border length with Poland 101 km 17 km 
Are the Czech municipalities 
destined for cross-border fire 
protection coverage in the 
region's alarm plans? 

YES NO 

Basic land characteristics transport infrastructure mainly of 
local character, geographical 
obstacles - mountainous terrain, 
irregular and less dense population, 
mostly small villages. 

well-developed main transport 
infrastructure, good interior 
transport accessibility, small 
geographical barriers, larger 
concentrations of urban areas. 

Tab. 1 - Basic data of research area, own processing, CZSO, 2020.  

 

The following data were collected for the purposes of this paper: 

1. Data on inland and cross-border interventions incl. Time, type, length to intervention and location data, 
financial data for interventions incl. Protected values, financial data for the operation of fire brigades, etc. - 
period 2015-19. 

2. Data concerning the socio-geographical conditions of the territory. 

3. Municipal budgets incl. Fire protection expenditure. 

4. GIS data associated with area (interior and cross-border) and road infrastructure. The data take into account 
real driving time, including road infrastructure and border crossings points. 

5. Data and outputs of the "Safe Borders" project. 

The research part deals with 2 districts along the Czech-Polish border, on the territory of which there are various 
geographical, infrastructural and institutional obstacles. Within this contribution, over 14,000 records from 
firefighters' interventions were processed, divided into cross-border and national levels for the period 2015-19. 
The data obtained in cooperation with the Regional Directorate of the Fire and Rescue Service contained 
information on the arrival time for the place of intervention, the duration and type of intervention, the 
participating units, etc. After data processing, set theory and structuring were used. As part of data processing, a 
division was made according to the distance of individual municipalities from the border and the location of 
professional firefighters. Subsequently, based on GIS maps, an analysis of travel times in relation to the nature 
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and type of interventions was performed. these data were compared between cross-border bailouts in relation to 
inland interventions. 

The identification of the main factors influencing the motivation and implementation of multilevel management 
for cross-border cooperation in the field of fire protection was based on the analysis of the flagship project "Safe 
Border" implemented in frame of Interreg VA Czech Republic - Poland (implementers: five regional Regional 
Directorate of Professional Firefighters along the State Border on Czech side and three on Polish side). 
Furthermore, using mathematical-statistical methods, data on national and cross-border interventions were 
processed and correlations of data related to municipal budgets for fire protection in relation to socio-
geographical conditions were performed. The purpose of this part of the research was to verify the impact of the 
above municipal expenditures on fire protection in relation to their peripheral location, population density and 
area. 

4. Research and discussion  
Mutual assistance in emergencies and disasters between the Czech Republic and the Republic of Poland is 
governed by an international agreement. 
In the case of cross-border assistance, the basic scope of assistance is elaborated in the so-called Rescue Plan. 
The Rescue Plan regulates the forces and resources that are predestined for deployment to a neighbouring region 
or voivodship with regard to the type and extent of the emergency. 
Based on the processed data for interventions in the period 2014-19 in the framework of cross-border 
cooperation in the field of fire protection, it can be divided into three groups: 

1. necessary assistance, where units on the other side of the border are faster at the scene than national units due 
to better accessibility, 

2. assistance from units on the other side of the border for capacity reasons, eg in the event of large-scale 
forest fires or floods, where a longer intervention period needs to be ensured, 

3. highly specialized interventions, where atypical equipment of units is needed, eg chemical interventions, 
rescue from water, etc. 

The first two groups of interventions are mainly related to geographical conditions and the density of the road 
network, incl. border crossings. It can be stated that these two types of cross-border assistance work on both 
sides and occur in municipalities in the immediate vicinity of the border (eg Zlaté hory, Mikulovice, Bílá Voda, 
etc. The interventions of the third group are less numerous and are not associated eg Nysa, Bělá pod Pradědem) - 
see map 1). The duration of these interventions is more time consuming than the first two groups, and therefore 
more costly. 
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Map 1 – location of firebrigads (PL) for crossborder interventions, places of interventions (CZ). Own processing, 
source of data: KR HZS, OL kraj, 2020.  

The analysis of the available data revealed that cross-border cooperation in the field of fire protection is 
complementary. At present, the Olomouc Region, within the framework of the valid Rescue Plans, a part of the 
Czech territory is also covered, to varying degrees, by the activities of Polish fire protection stations. This 
applies to the village in the Jesenik district. The district of Šumperk does not count on this assistance due to the 
shorter length of the common state border and the small number of border crossings’ points. This is reflected in 
statistics showing that cross-border assistance does not work in this district. Based on available data and analysis 
of GIS maps, it can be stated that this is associated with good availability of fire protection within the hinterland 
and another type of settlement structure (the level of settlement concentration). Here it can be stated that the 
factor that affects the effectiveness of possible cross-border cooperation are unfavourable for this cooperation 
geographical conditions, incl. low densities of the cross-border road network (or the length of the range of Polish 
units is disproportionately long compared to the range of units from the interior, see the GIS – see map 2). The 
opposite case can be observed in the case of the Jeseník district, where the arrival time of Polish units in the case 
of border villages is in many cases shorter than units from the interior. 
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Map 2 – range of fire brigades within cross-border travel time. Source of data: KR HZS, OL kraj, 2020, 
processing by KR HZS, OL kraj, 2020. 

According to the current principles of compiling fire protection plans, the key factors were population density, 
where the level of the indicator proportionally increased the risk of emergencies. Furthermore, within the 
identification of the degree of risk, all unit elements are evaluated, which can increase the common risk by leaps 
and bounds, eg the existence of chemical plants in the area, transport corridor, increased incidence of tourists, 
etc. fires alone account for only 14% of all firefighting interventions. It can be stated that the share of 
interventions related to natural disasters and elimination of negative impacts of climate change is growing in 
relation to the total number of trips (eg removal of fallen trees, forest fires, flash floods, etc.), ie they are not 
events directly related to human activity.  

Another significant factor is the cost and effectiveness associated with providing fire protection in relation to the 
protected area and population. Based on the collected financial data related to the expenditures of municipalities 
on fire protection in the subject area, the correlation between these expenditures and the location and size of the 
population was calculated using regression models. In financial terms, ie the relationship between municipal 
expenditure on fire protection (Source: Monitor, own data processing) and population density is high (,468). 
However, the correlation between expenditures and the area of the protected area shows a positive correlation 
(,249). these results point to the fact that there is still a higher correlation between the risk of an emergency 
caused by human activity (the higher the population density at this risk level) than the impacts of climate and 
natural change. The slight difference in the value of both coefficients confirms the change in the structure of the 
type of interventions, which are, according to the annual report of DG of HZS 2019, the more I aim to eliminate 
the negative impact of climate change. 

Another part of the research was a financial analysis of real costs associated with the operation of both models of 
fire protection, ie: construction of another station of professional firefighters in the immediate vicinity of the 
border or providing basic fire protection in border municipalities with volunteer fire brigades with cross-border 
assistance. As part of the processing of the collected data, a cost analysis was subsequently performed in a 
comparative view of ensuring professional inland fire protection in relation to the implementation of fire 
protection in the voluntary fire brigades model, supplemented by cross-border assistance. The cost analysis was 
performed using data obtained in cooperation with the Regional Fire Brigade of the Olomouc Region, data 
available from the cross-border cooperation project "Safe Border" and information on fire protection costs to the 
municipality. 
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For the model of inland fire protection, the costs of construction and operation of an additional professional fire 
station in the 5 + 1 model are taken into account. In the model of volunteer firefighters by providing the 
municipality supplemented by the assistance of Polish fire brigades, the costs of construction and operation of 
the volunteer fire brigade are taken into account, costs of Polish fire brigades' interventions recalculated at hourly 
rate, additional language and expertise readiness for cross-border interventions These data were processed on the 
basis of data for the period 2015-19 (see Table 4). 

Type of costs Professional fire brigade – 
construction and operation of new 
fire station (for 5 years period of 
operation) 

Construction one additional fire 
station of voluntary fire brigade with 
additional cross-border cooperation 
(for 5 years period of operation of 5 
stations in borderland for cover same 
area) 

Total cost of construction and 
operation of fire brigade incl. 
equipment and personal costs 

46 660 250CZK 15 925 000CZK  

Additional training costs 
(language and professional 
training of 18 firefighters on 
the other side of border)  

0CZK 365 000CZK 

Historically costs of 61 
interventions with cross-
border support (according to 
the duration of 
interventions/hourly rate) 

 490 000CZK 

Total costs 46 660 250CZK 16 780 000CZK 
Total number of 
intervention 2015-2019 in 
borderland 

1664 61 with cross-border support, 965 only 
national in these municipalities 

Total protected value for all 
intervention 2015-19 

117 351 000CZK 230 981 000CZK, incl. 25 640 000CZK 
(with cross-border support) 

Tab. 4 – review of costs for professional and voluntary fire brigades, own processing. Source of data: KR HZS, 
OL kraj, 2020, processing by KR HZS, OL kraj, 2020. 

In the model of construction and five-year operation of an additional fire station of volunteer firefighters in the 
immediate vicinity of the border and cross-border, operation of 5 existing fire brigades of voluntary firefighters 
with support of professional corps from the Polish side, this cooperation appears to be more effective than 
establish new professional fire brigades. However, it should be pointed out that this is primarily the first group of 
interventions, where the key is the travel time. From the obtained data it is not possible to state whether in the 
case of complex interventions, where special equipment is required, such cooperation would replace the 
operation of professional fire brigades. In the case of Jeseník district, this cooperation will reduce the negative 
impacts of the geographical nature of the landscape (mountains, watercourses, etc.) and lower density of the road 
network. 

Conclusions 

The main factors influencing the effectiveness of providing and organizing fire protection in border regions are 
mainly geographical factors, the density of the road network, which negatively affects travel time, availability of 
fire brigades on the other side of the border and factors affecting the risk of emergencies, ie population density, 
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area forests, watercourses or human activities (industrial, transport, etc.). The example of the Jeseník and 
Šumperk districts shows a difference in the intensity of the occurrence of the above-mentioned factors, which is 
reflected in the intensity and need for cross-border assistance in order to ensure basic fire protection. Other 
factors that may influence the initiation and functioning of cross-border cooperation, as mentioned by Princen, 
are the motivation and willingness to cooperate with the main actors of decision-making at the local and regional 
level. These aspects will be the subject of further research. Based on the financial analysis, it can be stated that 
the cost of an additional station for professional firefighters in the immediate vicinity of the border would be 
much more expensive than ensuring the functioning of a mixed model of volunteer firefighters with support from 
units on the other side of the border. Furthermore, it can be stated that the effectiveness of the alternative model 
is sufficient in relation to the value of protected values. However, these protected values are higher than five 
years of operation and the establishment of a professional fire brigade station. In the case of the Jeseník district, 
this situation is associated with the deployment of professional fire brigade units in Jeseník, which divides the 
significant travel time to border villages (especially Zlaté hory, Javorníka, Bílá Voda, etc.). The deployment of 
professional fire brigades is based on the calculation of the level of risk in the area. 
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