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Abstract:  Mountainous rural areas are vulnerable to inappropriate land management, which is 
particularly visible in the Polish Carpathians. This paper attempts to diagnose 
the causes and effects of spatial chaos in this area, using the DPSIR method. 
The Three Questions method was used to assist in analysing the effects of disorder in 
the context of violating sustainable development. The analysis demonstrated that 
the causes of spatial disorder were mainly of legal and historical origins, with the most 
visible effects of this chaos being those related to the dispersion of buildings. 
Minimising spatial chaos requires extensive education, as well as amending legislation 
to limit the scope of decisions on development conditions. A national financial 
mechanism supporting the development of the Carpathians would also seem to be 
a desirable improvement. 

Key words: Carpathian Convention, DPSIR, mountainous landscape, rural landscape, spatial 

chaos, spatial planning, 'Three Questions' method  
 

Abstakt:  Górskie obszary wiejskie są wrażliwe na niewłaściwe zagospodarowanie 
przestrzenne. Szczególnie mocno uwidacznia się ono w polskiej części Karpat. 
Podjęto zatem próbę diagnozy przyczyn i skutków chaosu przestrzennego w tym 
terenie, stosując metodę DPSIR. Oceniono także za pomocą metody Trzech Pytań 
skutki nieładu w kontekście naruszania przez nie idei rozwoju zrównoważonego. 
Przyczyny chaosu przestrzennego mają głównie naturę prawną, historyczną 
i ekonomiczną, natomiast skutki ujawniają się najbardziej poprzez rozproszenie 
zabudowy. Aby minimalizować chaos przestrzenny konieczne są przede wszystkim, 
oprócz szerokiej edukacji, zmiany w prawodawstwie, ograniczające planistyczną rolę 
decyzji o warunkach zabudowy. Pożądany wydaje się także krajowy mechanizm 
finansowy, wspierający Karpaty w rozwoju. 

Słowa kluczowe: Konwencja Karpacka, DPSIR, krajobraz górski, krajobraz wiejski, chaos 

przestrzenny, planowanie przestrzenne, metoda ''trzech pytań'' 
 

 
Highlights 

 Causes of spatial disorder were mainly of legal and historical origins. 

 Spatial chaos manifests itself mainly in the buildings' dispersion. 

 Adverse spatial phenomena significantly hinder sustainable development. 

 Limitation of the decisions on development conditions role is recommended. 

 A financial mechanism supporting the development of the Carpathians is needed. 
 

1. Introduction 

For several decades, rural mountain areas in Central and Southern Europe have been 
experiencing profound changes related to the abandonment of arable lands, and the secondary 
plant succession that follows (MacDonald et al. 2000; Tasser et al. 2007; Kuemmerle 2008; Kozak 
2010; Munteanu et al. 2017). Such changes affect the landscape, leading to a new balance 
established in the environment (García-Ruiz, Lana-Renault 2011; Wolski 2016; Ortyl et al. 2018). 
These processes are accompanied by social changes due to the ageing population, and 
the decrease in knowledge of traditional pastoral culture and its farming methods (O'Rourke 
2019). Mountain areas achieve lower indicator values of socioeconomic development (Brańka 
2015; Forleo et al. 2017). They are also usually more naturally valuable; traditional methods of 
land use favour the preservation of this biodiversity (Marini et al. 2009; Castro et al. 2010; Prince 
et al. 2012). However, in areas near mountain cities, uncontrolled suburbanisation often occurs 
(Węcławowicz-Bilska 2009), with residential and recreational functions being moved outside 
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the city (Kowalczyk 1990). On the other hand, rural mountain areas located far from larger cities 
are exposed to marginalisation. In such areas, as in the Bieszczady Mts., it may take several 
hours to travel to an urban centre (GUS 2018) offering advanced services.  

An exceptionally interesting European mountain region, the Carpathians, experience 
the phenomena described above. A diagnosis of the problems existing in this area led to 
the signing of the Carpathian Convention in 2003, aimed at stimulating the sustainable 
development of the lands covered by the convention. Although the ratification of the Convention 
does not automatically include any financing mechanisms, its framework provisions, after being 
implemented into national legislation, may contribute to minimising negative spatial phenomena 
occurring in the Carpathians. Most of them are not typical of mountain areas; they are found 
across the country, as follows from Śleszyński et al. (2018) detailed diagnosis of the causes of 
spatial disorder and recommendations for its minimisation, which were prepared for the whole of 
Poland. In the mountains, however, spatial chaos is particularly harmful because its effects are 
more severe there (Theissen et al. 2019) than in plains areas, where natural connections are less 
complex and the landscape is less attractive; both of which constitute to the basis for tourism 
development (Kistowski, Śleszyński 2010). Although the legal international instruments currently 
in force in Poland – including the Europe 2020 Strategy (European Commission 2010), 
the Carpathian Convention (CC 2003) and Polish law – Spatial Planning and Development Act 
(Ustawa 2003) – emphasise the need for sustainable development, the spatial chaos in the Polish 
Carpathians seems to significantly hinder this type of development. According to the Polish 
planning vision, sustainable development is complementary to spatial order (Ustawa 2003); 
the concept of sustainable development itself is multidimensional. The literature offers several 
hundred different definitions of this concept, developed and implemented into local and 
governmental strategies, especially after the 1992 Earth Summit in Rio de Janeiro (Munton, 
Collins 1998). All of these definitions share two elements. The first is the reference to 
intergenerational justice, similar to that presented in the Brundtland Report (WCED 1987). 
The second is sustainability, which specifically encompasses three dimensions: environmental, 
social and economic (Haughton, Counsell 2004; Venkatesh 2010). Some authors note that 
a fourth dimension, political, is also necessary (Munton, Collins 1998; Ekins 2000). Our study 
emphasises the second approach to sustainable development. 

In the article, we (i) diagnose the causes and effects of spatial disorder in the Polish Carpathians, 
and (ii) evaluate these effects in terms of their incompatibility with the idea of sustainable 
development. This will lead to (iii) suggestions for ways to minimise the environmental negative 
phenomena. 
 

2. Methods 

2.1 Study area 

The research was performed within the administrative boundaries of 200 Carpathian communes 
covered by the Carpathian Convention (CC 2003), located in the Silesian, Lesser Poland and 
Subcarpathian voivodeships (governorships) (Fig. 1), covering an area of 18,612 km2. Among 
them, 19 were urban communes while the others were rural and urban-rural. The four largest 
Carpathian cities are Krosno, Nowy Sącz, Nowy Targ and Przemyśl. 

 
Fig 1. The study area. Source: own elaboration 
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The Carpathians cover only 6.3% of Poland's total area (Solon et al. 2018). The highest point of 
the study area is located in the Tatra Mountains, where they reach a height of 2499 m above sea 
level. Their landscape is diverse: from the high-mountain range of the Tatra Mountains, through 
the mountain ranges of the Beskidy and Pieniny (Fig. 2), to the foothills and valleys. This diversity, 
the valuable natural environment conditioned by the peripheral location (Więckowski 2010), and 
the rich history of this region (where various cultures and ethnic groups met) create a significant 
touristic potential for this area. This is reflected in the high values of various tourism-related 
indicators, such as the development level of the tourism in the Polish border communes of 
the Carpathians (Durydiwka 2013), those of natural and cultural attractiveness, and those of 
the synthetic indicators of tourist attractiveness as cited by Durydiwka (2012). Agriculture plays 
a minor role in the functional structure of rural areas in the Polish Carpathians. There is intensive 
and commercial agricultural development only in a few communes; the remainder are 
predominantly residential, tourism, or recreation related, with the inclusion of agriculture and 
forestry (Bański, Stola 2002).  

The western part of the study area is significantly more developed (Fig. 2). It scored the lowest 
indicator values of agricultural development, similarly to the Carpathian ranges at the southern 
part of the Lesser Poland voivodeship (Brańka 2015). The only areas that are not permanently 
inhabited are the higher parts of the Tatra Mountains and the interiors of national parks. Rural 
buildings in the Beskidy Mountains are concentrated in the river valleys, but the development is 
currently spreading to the higher slopes and ridges. This process leads to the problem of 
degradation of the cultural landscape, due to aggressive construction pressure. Numerous 
conflicts between people and the environment also concern the presence or vicinity of protected 
areas, as their network here is the most extensive in Poland, containing six national parks (Fig. 2) 
and 97 Natura 2002 sites within the study area. 
 

 
 
Fig 2. National parks and developed areas against main geographical regions indicated in the paper. Source: own 

elaboration (relief and settlement by Geoportal, national parks by Main Office of Geodesy and Cartography 
(GUGiK), borderline of the Carpathians adapted form Solon et al. 2018) 

  

2.2 The DPSIR framework 

When adapting the DPSIR method, we used an expert approach. We diagnosed the spatial chaos 
phenomenon through field observations during the last two decades, analysis of planning 
documents, and literature review. To summarise the phenomena defining spatial chaos and to 
understand their causes in order to try to define remedial actions, we used the interdisciplinary 
method Drivers Pressures State Impact Responses (DPSIR framework) (EEA 1995, Holten-
Andersen et al. 1995; UNEP 2002; OECD 2003; Svarstad et al. 2008). Although this method is 
mainly used to diagnose negative phenomena occurring in the natural environment (Maxim et al. 
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2009; Gari et al. 2015; Pullanikkatil et al. 2016; Spanò et al. 2017), we decided that it was both 
broad and coherent enough to also apply to studying non-natural phenomena related to spatial 
chaos. In our research, we used the following understanding of the method’s parameters (Fig. 3): 
“drivers” (D) as the causes of spatial disorder, “pressures” (P) as a type of negative human 
influence on space, “state” (S) as a specific manifestation of a phenomenon, “impact” (I) as 
the economic, social or environmental impact of an event, and “responses” (R) as possible actions 
that could be taken to minimise the effects of spatial chaos. 

 

 
 
Fig 3. The DPSIR framework adjusted to the investigation procedure. Source: own elaboration (the DPSIR model 

adapted from Smeets and Weterings 1999) 
 

2.3 Diagnosis of compliance of spatial phenomena with the idea of sustainable 
development 

We referred to the “impact” (I) category as consisting of three main dimensions of sustainable 
development: economic (Ec), social (Sc) and environmental (En). Consistent with the assumption 
of the “Three Questions” method (Ćwik 2014), we decided that if a given phenomenon violates 
any of these three dimensions, the space in which it occurs does not develop in a sustainable 
manner. This diagnosis is based on answers to three questions: (1) Does a given phenomenon 
in space have excessive adverse effects on the functioning of the natural environment 
(the En dimension)? (2) Is this phenomenon socially acceptable, and does it serve the society 
(Sc)? (3) Is it economically profitable in the long-term time perspective (Ec)? 

To answer these questions, we used an expert method. If the answer to any of these questions 
was negative, we marked this fact in the results table (Tab. 1) in red (Ec), yellow (Sc) or green 
(En). The greatest discrepancy with the assumptions of sustainable development concerned 
the phenomena that violated all of the three basic dimensions. An intermediate situation occurred 
when one or two dimensions were violated. As the aim of the work was to diagnose negative 
phenomena causing spatial chaos, none of these phenomena were expected to be fully consistent 
with the idea of sustainable development. 

 

 

 



158/221 
 

3 Results and discussion 

3.1 Symptoms of spatial chaos and their causes (drivers, pressures and state) 

The causes of spatial chaos in the Polish Carpathians are of an historical, legal, economic and 
social nature; some are related to various spatial and environmental conditions. The most 
important causes, however, are legal conditions. Although the need to address spatial order and 
sustainable development is included in Polish legislation, the detailed solutions of the Act (Ustawa 
2003), unfortunately, are not sufficient to protect land against degradation. Also contributing to 
the difficulty is the extensive legal environment of the spatial planning system, consisting of 
several other acts and regulations. Spatial development plans for voivodeships are largely 
general, adopted at different times, and have provisions written in various forms. No methods 
have been developed to transfer the provisions of higher-order plans into local planning 
documents, thereby hindering the coordination of planning studies in three voivodeships of 
the Carpathian region. Planning strategies, which constitute the basis of development processes 
in communes, include studies of the conditions and directions of spatial development (the study) 
to determine the long-term direction of development, and constitute the spatial policy of 
the commune. As well, local spatial development plans (a local plan) constitute local law.  

The planning situation of the studied area is very diverse. Silesian and partly Lesser Poland 
communes have local plans for most of their areas, but there are hardly any such communes in 
the Subcarpathian voivodeship (Gibas, Heffner 2018). The Act on Spatial Planning and 
Development (Ustawa 2003) allows the development of “point plans”, meaning that a space is not 
treated as a coherent whole. Another factor behind the chaos visible in the landscape is 
the defective spatial policy of communes. Such policy is often short-sighted, focusing on keeping 
residents or attracting investors; an approach likely related to the term of office of the authorities 
and the shortcomings of their spatial and economic education. The most onerous phenomena, 
resulting mainly from the spatial planning system, are the scattering of buildings in rural areas 
and urban sprawl in suburban areas (Tab. 1). 
 

Tab 1. Causes and effects of the spatial chaos in terms of the DPSIR framework. Source: own elaboration 

Drivers Pressures State 
Impact Responses 

Ec Sc En  

historical 
SMALL SIZE OF 
PLOTS AND THEIR 
FRAGMENTATION 

lack of profitability of 
agricultural production 

   introduction of a land 
consolidation 
financing program at 
the powiat (county) 
level; 

 

appropriate provisions 
of local plans to 
specify the size of 
the plot 

increased drainage of 
slopes through access 
roads to fields 

   

breaking ecological 
connections 

   

fief settlement (plots of 
land in the form of long 
narrow strips) 

   

historical 
legal 
social 

STEEP SLOPES 
AND SPRING 
NICHES 
OVERLOADED 
WITH BUILDINGS 

landslides and other 
intensive 
geomorphological 
processes 

   

addressing 
the timeliness and 
quality of eco-
physiographic studies 
in communes; 

introducing 
permissions to create 
eco-physiographic 
studies  

economic 
legal  

UNDERCUTTING 
OF SLOPES BY 

landslides and other 
ground movements 

   
addressing of the 
timeliness and quality 
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spatial THE TRANSPORT 
NETWORKS AND 
ASSOCIATED 
DEFORESTATION 

break in ecological 
connections 

   
of eco-physiographic 
studies in communes; 

economic analysis of 
the viability of the 
investment location 

increased investment 
to maintain the 
transport network 

   

historical 
legal  
social 

SCATTERED 
BUILDINGS 

increased expenditures 
on infrastructure and 
commuting 

   
education aimed at 
communes and 
residents on 
economic, social and 
environmental costs; 

legal changes – 
the need for decisions 
on building conditions 
to comply with 
the commune's spatial 
policy (a study of 
the conditions and 
directions of spatial 
development) 

weakening of family 
and neighbour ties 

   

loss of areas for 
transhumance 
shepherding 

   

reduction of water 
retention 

   

breaking of ecological 
connections 

   

economic 
legal  
social 

URBAN SPRAWL 

increased expenditures 
on infrastructure and 
commuting 

   

determining 
the reliability and 
scientific basis of 
the balance of 
the land for 
development, from 
a study of 
the conditions and 
directions of spatial 
development; 

protection of 
the natural system of 
cities and their 
surroundings through 
local spatial 
development plans 

weakening of family 
and neighbour ties 

   

reduction of water 
retention 

   

breaking of ecological 
connections 

   

decline in the value of 
landscape quality 

   

reduction of landscape 
visual virtues 

   

loss of the city's 
ecological buffer zone 

   

loss of agrocenoses 
and open areas 
conducive to animal 
migration 

   

historical 
legal  
social 

STYLISTIC CHAOS architectural disorder    
education to shape 
a sense of aesthetics 

historical 
legal  
social 

DISAPPEARANCE 
OF THE 
INDIGENOUS 
STYLES OF 
BUILDINGS 

decline in the value of 
landscape quality 

   

developing catalogues 
of permissible 
architectural forms, as 
attachments to 
planning documents; 

developing a financial 
policy of the commune 
that promotes local 
architecture 

 

historical 
legal  
spatial 
social 

CHANGES OF 
AGRICULTURAL 
LANDS INTO 
SETTLEMENTS ON 

loss of valuable areas 
for tourism 

   introducing landscape 
studies to the planning 
process reduction of landscape 

visual virtues 
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 FLAT-TOPPED 
HILLS 

loss of agrocenoses 
and open areas 
conducive to animal 
migration 

   

economic 
historical 

REFORESTATION 
OF EXPOSED 
FLAT-TOPPED 
HILLS 

loss of valuable areas 
for tourism 

   

economic support for 
agricultural forms of 
use of mid-forest 
clearings 

reduction of 
the landscape visual 
virtues 

   

loss of mosaic 
landscape structure, 
important for migration 
and habitats of some 
animal species  

   

loss of areas for 
transhumance 
shepherding 

   

economic 
historical 

FARMLAND 
ABANDONMENT 

loss of agricultural 
income 

   economic support for 
agriculture in 
mountains, particularly 
ecological 

riverbed incision    

simplification of 
the landscape structure 

   

economic 
social 

EXTRACTION OF 
GRAVEL FROM 
RIVERBEDS 

incision of riverbeds by 
rivers 

   

education; 

increased control 

reduction of retention 
within the river alluvium 

   

irreversible changes in 
the habitats of aquatic 
ecosystems 

   

economic 
historical 
legal  
social 
spatial 

INSTALLATIONS 
ON FLOODPLAINS 

financial losses    addressing the 
timeliness and quality 
of eco-physiographic 
studies in communes; 

introducing 
permissions to create 
eco-physiographic 
studies 

legal changes – the 
necessity to comply 
with the decision on 
development 
conditions with 
the spatial policy of 
the commune 

obstruction of high 
water runoffs 

   

economic 
historical 
legal  
social 
spatial 

EXCESSIVE 
REGULATION OF 
RIVERS 

increase in floods    education; 

development and 
implementation of 
small-retention 
programs; 

financial allowances 
for entities 
implementing small 
retention 

irreversible 
transformations of river 
ecosystem corridors 

   

prevention of fish 
migration 

   

decrease of water 
retention within 
a catchment; drought 
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financial losses in 
the event of 
catastrophic floods 

   

economic 
social 

MASS TOURISM 
ROUTES 

increased 
geomorphological 
processes 

   
developing strategies 
aimed at 
implementing 
the provisions of 
the Carpathian 
Convention on 
redirecting tourist 
traffic from 
overpopulated places 

destruction of 
vegetation and animal 
habitats 

   

decreased landscape 
quality 

   

economic 
social 
spatial 

SKI SLOPES IN 
VALUABLE 
NATURAL AREAS 

spatial conflicts    

education; 

promoting alternative 
forms of sports and 
skiing tourism (ski-
touring, cross-country 
skiing); 

conducting a planning 
process in 
the commune 
independently of 
the investor 

breaking of ecological 
connections 

   

increased 
geomorphological 
processes 

   

excessive soil erosion    

changes in plant 
communities 

   

faster runoff, decrease 
in retention 

   

adverse changes in 
the landscape 

   

noise pollution – impact 
on animal populations 

   

 

Not only are cities such as Rzeszów (198,000 inhabitants) and Tarnów (109,000) located on 
the border of the studied area experiencing faster urbanisation, but also medium-sized 
Carpathian cities such as Nowy Sącz (83,000), and even smaller towns such as Nowy Targ 
(33,000). Ćwik and Ortyl (2016) showed that the dispersion of buildings in the mountainous 
suburbs of Rzeszów was greater than that in mountainous foothills in the vicinity of this city. 
The latest research by Serafin (2017) showed that the suburban area around Nowy Sącz was 
also urbanising. There is an extremely intense dispersion of buildings on the slopes of the western 
part of the Beskid Niski Mountains and on the slopes of the Beskid Wyspowy Mountains (Fig. 2, 
Fig. 4a). A factor that triggers and then sanctions these phenomena are decisions on building 
conditions, which are issued without a broader context. Prepared in the absence of a local plan, 
they do not have to be consistent with the commune's spatial policy (the study). Shaping spatial 
development using this tool takes place mainly in the Subcarpathian part of the studied area 
(Śleszyński 2012). The development of local plans is optional and sometimes also inconvenient 
for the commune authorities, as it limits investment freedom. If plans do already exist, they often 
reserve land for development that is disproportionate to the actual needs. According to Śleszyński 
(2015), 25% of the communes of the area he studied reserved over 50% of their area for 
development in their planning documents (as of 2013), not including forests and waters. Such 
an approach leads to the scattering of buildings and to the phenomenon of urban sprawl, thus 
translating to increased expenditure on infrastructure, increased travel time to schools and work, 
the breaking of neighbourly ties (Kowalewski et al. 2013), the degradation of the landscape, and 
breaking of natural connections (Tab. 1). Shaping the spatial development in line with 
the commune's spatial policy adopted in the Study also does not protect these areas from 
degradation. Detailed analyses of planning documents carried out for the Carpathian commune 
of Biecz by Ciepiela and Łasocha (2020) are significant. They showed that despite the population 
decline between 2003 and 2017, for which subsequent studies were prepared, the areas assigned 
for development in these documents increased several times. This created the risk of building 
dispersion, somehow sanctioned by law. Śleszyński et al. (2018, 2020) estimated that the costs 
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of building dispersion in the communes of the Beskid Niski Mts. and the Bieszczady Mts. were 
among the highest in the country, amounting to over 5,000 PLN per capita. 

Legal reasons that trigger phenomena influencing spatial chaos also include the deregulation of 
the town planner role, and a lack of authorised requirements to create eco-physiographic studies. 
Such studies constitute a comprehensive analysis of the environmental conditions of spatial 
development, which are necessary to make appropriate planning decisions. Quality control of 
eco-physiographic studies for selected Carpathian communes (Karpacka Przestrzeń 2019) 
showed that the quality of these documents was far from satisfactory, were not based on field 
studies, and contained many factual errors. Such studies led to poor planning decisions related 
to the location of buildings or infrastructure; for example, roads interfered with the course of 
ecological corridors, and development was allowed in areas with outstanding scenic values or in 
areas with natural barriers, such as excessively steep slopes. They also allowed downhill skiing 
routes in locations causing spatial conflicts, especially those with a protective function. Other 
mistakes included provisions proposing deforestation of mid-forest clearings, thereby limiting 
the touristic potential of these areas and simplifying the landscape structure, which may limit 
the range of habitats of animals preferring a mosaic landscape. Brunori et al. (2016) showed that 
an open agricultural landscape without scattered development favours proper functioning of 
ecological networks. Development of mountainous slopes and undercutting of this area by 
transport networks, are among the causes of triggering landslide processes (Fig. 4b). Senetra et 
al. (2014) reported that from 2007–2013, in all mountainous parts of the Podkarpackie 
voivodeship, urbanised areas and areas covered by transport networks increased. Not only are 
the Beskidy Wschodnie Mountains exposed to landslides, but also other parts of the Carpathians, 
which comprise as much as 95% of all landslides occurring in Poland. Their density is over one 
landslide per km2, and over 7% of them have anthropogenic origins (Rączkowski 2007). Such 
a situation calls for caution in making location decisions, which should be based on reliable 
knowledge about how the environment functions – knowledge that should be provided by an eco-
physiographic study. Scattered building and urban sprawl (Fig. 4c) also result from historical 
processes that have been shaping urban structures, thereby having their roots in spatial 
management. 

 

 

Fig 4. Types of pressure increasing spatial chaos in the Polish Carpathians. 
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a  – dispersed building development in the Beskid Wyspowy Mountains (photo by H. Hrehorowicz-Gaber) 
b  – a railway line that cuts the slope and triggers a landslide in the Beskid Niski Mountains (photo by A. Ćwik) 
c  – urban sprawl in Nowy Targ (Podhale) (wikipedia.pl) 
d  – a field layout of land plots with secondary divisions in Podhale (geoportal.gov.pl) 

 

In the Polish Carpathians, historical and economic processes led to ownership fragmentation of 
farms on a wide scale. According to the 2016 census data of the Central Statistical Office of 
Poland, the average farm size in Poland was 10.3 ha; in other countries covered by 
the Carpathian Convention in 2017, the average farm sizes were 77.5 ha in Slovakia, 152.4 ha in 
Czechia, 19.2 ha in Austria, 3.5 ha in Romania, 8.1 ha in Hungary, 5.1 ha in Ukraine, and 3.5 ha 
in Serbia (Hrehorowicz-Gaber 2019). In the south of Poland, however, in the mountain and foothill 
areas, the average farm was about 3.3 ha. This situation results from the historical structure of 
agricultural lands, the so-called “fief field system”. This system is partially based on a structure 
primarily used as early as the Middle Ages, with fields being directed from mountain ridges to 
valley bottoms; this system later underwent fragmentation due to secondary divisions 
(Hrehorowicz-Gaber 2019). The above-mentioned field structures (Fig. 4d) have been preserved 
in the landscape to this day, with the buildings located within them being concentrated closer to 
the valley bottom. Sometimes buildings directly represent this structure, creating narrow stripes 
surrounded by open areas (fief buildings). Even the smallest farms are very rarely found in one 
piece, a consequence of historic agricultural reforms and legislative inefficiencies related to 
consolidation and re-parcelling of land. Due to the large amount of fragmentation, land plots 
require access roads. These are usually unpaved roads which accelerate surface runoff, thus 
lowering water retention and draining large amounts of mineral material from the slopes. They 
also transform over time into deep hollow paths (Fig. 5a). Field observations indicate that even 
paved roads transport water and mineral material down the slope (Fig. 5b). Studies from 
the central part of the Polish Carpathians (Beskid Sądecki) indicated that access roads are 
the main source of mineral material transported by rivers (Froehlich, Walling 1997). Today in 
the Polish Carpathians, these phenomena are more frequently seen in forest areas, where timber 
skidding is carried out (Affek et al. 2019), than agricultural areas, where dirt roads tend to become 
overgrown (Kroczak et al. 2016). One of the unfavourable effects of these phenomena may be 
the increased intensity of flash floods (Affek 2019). As reported by numerous authors (e.g., Kozak 
2010; Munteanu et al. 2015) and confirmed in this research, agricultural areas have been 
increasingly abandoned and as a result, overgrown (Fig. 5c), very likely due to the lack of 
profitability of production in these areas. 

At the turn of the twentieth century, the Carpathian population of various nationalities from 
the area then known as Galicia, migrated intensively “in search of bread,” especially to the United 
States (Pollack 2011). Due to a high birth-rate, however, the areas of the Polish Carpathians were 
still intensively used for agriculture. It was only during World War II and immediately after that 
(1947) the central and eastern parts of Beskidy Mountains (Beskid Niski, Sanocko-Turczańskie 
Mts. and Bieszczady, Fig. 2) experienced deep depopulation related to the displacement of 
the Rusyn population (Trzeszczyńska 2015), still a unique phenomenon in Europe at that time 
(Soja 2008). Detailed research by Bański and Wesołowska (2020) on depopulation of rural areas 
conducted for the years 1950–2011 showed a clear spatial duality of this phenomenon in 
the Polish Carpathians. Most of the villages in the foothills (Pogórze Zachodniobeskidzkie and 
Środkowobeskidzkie, Fig. 2) are characterised by a population decline, even over 50% in some. 
In contrast, the areas to the south, perhaps due to a more developed tourist function, are 
characterised by an increase in the number of inhabitants. Even a two-fold increase in the number 
of people during this period was recorded, especially around cities such as Nowy Sącz and Sanok 
(Fig. 2). From 2006 to 2008, the region faced the greatest outflow of rural population to cities, 
which took place in their eastern areas: Beskidy Wschodnie Mountains and the Przemyśl 
Foothills, and in the border commune of Szczawnica (Rosner 2016). 
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Fig 5. Pressure symptoms interfering with the functioning of the natural environment.  

 
a  – slopes cut by access roads to fields and forests in Beskid Niski (photo by A. Ćwik) 
b  – mineral material flowing from dirt roads in Beskidy Wschodnie (photo by A. Ćwik) 
c  – overgrown abandoned field in Beskid Sądecki (photo by H. Hrehorowicz-Gaber) 
d  – the regulated bed of the Porębianka stream in the Beskid Wyspowy (photo by K. Kukuła) 

 

The abandonment of cultivated fields significantly changes the natural environment’s function, 
especially in a hydrological aspect (Bystřický et al. 2017). This leads to faster runoff, resulting in 
riverbed incision (Wyżga et al. 2012), changes in aquatic ecosystems, and the shaping of a new 
environmental balance. Over-regulation of rivers and the extraction of river gravel led to 
the lowering of river beds (Rinaldi et al. 2005; Zawiejska et al. 2015). In the Polish Carpathians, 
this over-regulation sometimes takes drastic forms, such as concrete troughs with obstacles 
preventing fish migration (Plesiński et al. 2018; Fig. 5d); it also changes the habitats of aquatic 
fauna (Bylak et al. 2009). The bottoms of the Carpathian valleys experience the strongest spatial 
conflicts, a consequence of the lack of land available for investments (Ćwik 2013). These areas 
are also characterised by high air pollution, which decreases their touristic attractiveness in 
the winter season (Fig. 6a). Spatial chaos in valleys is caused not only by the improper proximity 
of functions such as industrial and residential buildings, and environmental conditions such as 
smog, but most significantly by building development in floodplain terraces. 

Historical causes behind spatial chaos are closely related not only to spatial and environmental 
conditions, but also to social changes occurring in mountainous rural areas. Previously, villages 
constituted the dominant urban structures in the area, inhabited mainly by peasants. The situation 
changed relatively recently, when infrastructural and social conditions began to allow an existence 
more similar to that in the city (due to improved technical and communication infrastructure, 
access to schools, and the Internet). The incoming population (mostly urban) settling new rural 
areas in the last 25 years, has not been related to the local community. Therefore, the newcomers 
chose isolated areas, often of significant sightseeing value, e.g., on plateaus or mountain ridges 
(Fig. 6b). This is also accompanied by the phenomenon of the second homes with a recreational 
function. Mika and Faracik (2008) estimate that there are about 15,000 such buildings in 
the Polish Carpathians, located mainly in Beskidy Zachodnie. It does not seem that this 
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phenomenon may be related to the counter-urbanisation of Carpathian cities, as the owners come 
mainly from outside the Carpathians (Mika, Faracik 2008). However, the phenomenon of second 
homes itself may contribute to counter-urbanisation (Halfacree 2012). Nevertheless, the factors 
described above, in addition to settlement development (on farmers’ agricultural lands), are 
causing a severe scattering of buildings and a great loss of areas valuable for tourism.  

 

 

Fig 6. Symptoms of architectonic and functional chaos. 

  
a  – colour disorder in a mountain valley polluted with coal smoke in the Beskid Niski Mountains (photo by A. Ćwik) 
b  – development on plateaus in the suburban area of Nowy Sącz (photo by A. Ćwik) 
c  – chaos of architectural styles: a cacophony of forms in Nowy Targ (photo by H. Hrehorowicz-Gaber) 
d – overloaded and destroyed tourist trail in the Tatra Mountains on the border of Poland and Slovakia (photo by 

G. Wiśniewski) 

 

Carpathian cities are affected by other processes. The first urban centres served mainly defensive 
and commercial functions. The Magdeburg law allowed the inhabitants and the founders of towns 
(e.g., Biecz, Nowy Sącz) to take advantage of numerous privileges. Over time, these functions 
changed, giving way to services and crafts, and later (up to the present day) to culture, education, 
entertainment and administration. Poland's accession to the European Union (2004) opened 
the possibility of financing various types of economic, social and infrastructural activities, 
triggering yet another economic boom. Once again, cities became the centres of growth, and 
the surrounding areas were urbanised to create larger and larger suburbs. As a result, migration 
of the urban population to suburban areas around Carpathian cities between 2006 and 2008 
reached the highest rates in the country: over 10 people per 1,000 inhabitants. This phenomenon 
was apparent in the greatest number of communes around Bielsko Biała and Kraków, but also 
Tarnów, Rzeszów, Przemyśl, Sanok, Nowy Sącz, and even Gorlice (Fig. 2). Apart from suburban 
areas, the phenomenon occurred in the Cisna commune in the Bieszczady Mts. (Rosner 2016), 
perhaps because the areas in the vicinity of the national park are attractive for migration due to 
the possibility of developing tourism (Zawilińska 2020). Suburbs are becoming an inseparable 
element of the landscape in the shadow of large cities, a transitional area to historically created 
settlement units (i.e., villages) absorbing them or blurring their distinctiveness. This has led to 
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the urbanising of rural and urban structures, which interfere with the recreational and 
environmental functions of the outer part of the city's natural system (green belts) (Cieszewska 
2019). Among the reasons behind the progressive degradation of the landscape should be 
included the low level of environmental awareness of local communities, manifesting itself in their 
poor participation in consultations of developing planning documents; participation often includes 
only the people whose properties may be affected by a given planning solution. Combined with 
the changes in the values professed by society in connection with political transformation, this low 
awareness has also influenced the deepening of architectural chaos in the landscape (Śleszyński 
et al. 2018). Contemporary communities inhabiting mountains seem not to treat space as 
a common and yet exhaustible resource. This leads to a frequent desire to shape the appearance 
of houses or properties so that they stand apart from the neighbouring buildings, resulting in 
the disappearance of native styles of development (Fig. 6c), with each house looking different 
from others. This phenomenon overlaps with extensive outdoor advertising along communication 
routes and in tourist centres such as Podhale, and is implicitly sanctioned by social indifference. 
Listwan-Franczak and Franczak (2015) indicated significant differences between advertising 
clutter along the main communication routes on the Polish and Slovakian sides of the Tatra 
Mountains. Up to 90 advertisements per kilometre of road were recorded in Poland, compared to 
less than 20 per kilometre in Slovakia. The authors explained this observation with greater car 
traffic and a more developed tourist function in the Polish part of the Tatra Mountains.  

To better understand the reasons behind the process of architectural disorder in Poland, we must 
first examine the time before the political transformation of the 1990s. Economic and political 
transformations in Poland were strongly reflected in the land during the first post-war phase – first 
as a result of land consolidation, expropriation and the displacement of the population; then later 
as a result of a poorly-coordinated command-and-distribution economy, and the unification of 
architectural styles unrelated to the native landscape (e.g., construction of "block houses" in 
the 1970s). Many aberrations visible in the Polish Carpathian land space resulted from 
the economic system of privately-built houses (i.e., construction by owner or by owner-hired 
contractors), without the need to report the construction to government. Many houses built that 
way were unauthorised constructions. The lack of cohesive design and construction standards 
for compliance also added to the cacophony of colours and forms in the space (Fig. 6c). Other 
dissonances in the landscape result from urban and architectural analysis for the decisions on 
building conditions incorrectly conducted. 

The types of pressure that strongly influence spatial disorder in the Polish Carpathians are mass 
tourism and the related creation of ski slopes in unsuitable locations. This phenomenon may result 
from the crisis of excessive tourism development planning, and more broadly from the crisis of 
spatial planning itself (Kistowski, Śleszyński 2010). Contrary to building dispersion, however, 
mass tourism has the characteristics of an island. We can see this especially in the Beskidy 
Zachodnie Mountains (Żywiecki County), located in the vicinity of the densely-populated Silesian 
conurbation, the Tatra Mountains and their foothills (Tatrzański County), the Pieniny Mountains 
(Nowosądecki County), and the pathways of the Bieszczady National Park (Bieszczadzki 
County). In the above-mentioned parts of the Carpathians, the number of overnight stays has 
been gradually increasing year by year (Tab. 2). 

 

Tab 2. Number of nights spent by tourists (GUS 2020). Source: own elaboration based on the Local Data Bank of 
the Central Statistical Office of Poland (GUS 2020). 

Year 2016 2017 2018 2019 
Increase 

[%] 

Voivodeship  

Silesian 5 450,366 5 810,348 6 315,306 6 520,299 19.6 

Lesser Poland 12 354,154 13 165,713 13 918,770 14 855,514 20.2 

Subcarpathian 3 097,584 3 384,948 3 540,363 3 602,108 16.3 

County  

Żywiecki 360,603 402,887 401,641 402,887 11.8 

Tatrzański 2 618,559 2 953,270 3 201,319 2 953,270 12.8 

Bieszczadzki 294,535 328,016 352,013 328,016 11.4 
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It should be emphasised, however, that since the 1990s, the change in the direction, size and 
structure of tourism has resulted in the advantage of short-stay tourism over long-term tourism, 
and the inhabitants of the northern foothills of the Carpathians are an important group of tourists. 
They also look for new destinations (Faracik et al. 2009). Various factors affect the attractiveness 
of individual places. The poorly-accessible Bieszczady Mountains are characterised by a unique 
landscape with mountain meadows; the Tatra Mountains are the only high mountain range in 
the country, and the Pieniny are relatively accessible and boast one of the most beautiful river 
gorges in Europe (the Dunajec River Gorge). In these places, tourist infrastructure overlays 
environmental and spatial factors. The load on the relatively small ecosystem of the Tatra National 
Park is 10,000 people per km2. In Pieniny National Park, this value reaches as many as 
25,000 people per km2 (Więckowski 2010). Note that tourists in national parks mainly move along 
the defined routes (Fig. 6d), so environmental degradation there is linear and affects the landform, 
soil, water and vegetation. Ski runs negatively affect spatial order in two ways: by introducing 
adverse changes in abiotic elements of the environment, and by interrupting ecological corridors. 
The latter process is mainly due to obvious spatial and environmental reasons, with most areas 
suitable for downhill skiing lying 1,000 m above sea level (Łajczak 2005). Such areas are quite 
rare in the Polish Carpathians, being located mainly in the Tatra Mts., Podtatrze, Beskid Śląski, 
Żywiecki and Sądecki (Faracik et al. 2008), and are usually covered by natural forms of protection, 
which also protect the migration routes of animals. This can lead to strong spatial conflicts. 

As discussed above, mass tourism in the Polish Carpathians leads to the degradation of 
the environment in a natural sense, but also in an extra-natural sense by adversely affecting 
the visual value of the landscape in the tourist centres and around access roads, due to 
the above-described cluttering of the landscape with outdoor advertising and inconsistently-styled 
architecture. 
 

3.2 Relations of pressure types to sustainable development dimensions (impact) 

Almost all types of pressure influence the three dimensions of sustainable development. Among 
the 52 manifestations of this pressure (state), nine violated all three of the dimensions analysed 
(Tab. 1). These nine symptoms of spatial disorder can be considered the least compatible with 
the idea of sustainable development.  

The main negative phenomenon that has social, economic and environmental effects is building 
dispersion. It significantly interferes with the proper functioning of the natural environment, mainly 
by interrupting the migration corridors of animals and by creating a larger volume of surface runoff. 
In an economic and social sense, it causes the loss of valuable landscape for tourism and areas 
attractive for transhumance, which may contribute to both the development of tourism and 
the preservation of biodiversity in pastoral clearings. The scattering of buildings can lead to 
the severing of social ties, as well as increased financial expenses incurred by the commune for 
infrastructure, and by its inhabitants for commuting.  

Other negative phenomena that violate all three dimensions of sustainable development include 
development of buildings on sloped areas, cutting slopes with transport networks, building on 
floodplain terraces, and over-regulation of rivers. Such solutions can trigger landslides or periodic 
floods in river valleys, thereby entailing serious financial losses, leading to human tragedies, and 
increasing the frequency of catastrophic (abrupt) functioning of the environment, at the expense 
of slow evolutionary changes.  

The urban sprawl phenomenon also cannot be ignored, since it interferes with natural suburban 
systems by decreasing their recreational values, and by increasing expenditures on infrastructure 
and commuting to cities. Other serious violations of the sustainable development principle are 
mass tourism and ski infrastructure, both leading to spatial conflicts and lowering the landscape 
quality. In the long term, these can lead to an outflow of wealthier tourists and a serious decline 
in the quality of the natural environment. 
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4. Conclusions 

The conclusions of this study are recommendations (responses) related to the methods of 
reducing both the causes and effects of spatial chaos (Tab. 1). It is neither simple nor 
unambiguous to answer the question of which factors most strongly influenced spatial disorder, 
particularly those visible in the scattering of buildings and the lack of spatial cohesion. One of 
the sources of the disorder is certainly economic and political change: the transformations after 
World War II and the systemic transformation in the 1990s, both severe in the mountainous areas, 
led to their impoverishment.  

Currently, there are two main causes of this chaos. The first is spatial planning using flawed 
assumptions and poor execution; the second are the values prized by modern society. In 
mountainous areas, two direct sources of chaos seem to be the planning tool named ‘decision on 
building conditions’ and the lack of obligation to prepare local spatial development plans. 
Development of local plans should be particularly important in areas affected by urban sprawl. 
A comprehensive tool for organising space, such an organised plan, could not only stop 
the functional chaos in the suburbs, but also protect the natural systems of neighbouring cities. 
Planning documents themselves, however, may result in insufficient development without 
a reliable determination of the balance of land for development using a scientific method, and 
without an analysis of the financial consequences of adopting the plan. 

One way to reduce spatial disorder in the Carpathians could be legislative changes regarding 
compliance of decisions on development conditions with the spatial policy of the commune 
(the study). Such a solution would be particularly effective if the quality of eco-physiographic 
studies were increased; to do so, people wishing to make such studies should first obtain 
the corresponding authorisation. Only then would the natural conditions become an actual basis 
for spatial planning in the mountains – not fictional or non-existent, as is currently the case. It is 
the mountainous areas where the natural conditions are particularly important in terms of spatial 
planning. To protect the landscape visual values it also seems a good idea to introduce similar 
documentation to the eco-physiographic studies (the landscape study). However, the use of 
acceptable architectural forms, an approach already practised in the Pieniny Mountains, could be 
an effective tool for reducing architectural chaos. A catalogue of such forms could constitute 
an attachment to the local plan.  

Experts believe that the law is only as good as it is, based on the values shared by society. In this 
context, legal changes should be conducted in parallel with education among communities 
inhabiting the mountains. Such education should aim to convey the message that the multivariate 
values of the mountain landscape constitute the main development potential of these lands, within 
the context of the economics and factors threatening this potential. Such activities have already 
been undertaken in the Polish Carpathians for many years – for example, through programs 
financed by the European Union and Swiss Fund. These funds also aim to support 
the preservation of the natural and cultural heritage of the Carpathians. A systemic solution seems 
necessary, however, and could be implemented by introducing a national fund supporting 
extensive, non-invasive management methods in mountainous areas, making it possible to 
execute the consolidation process in areas with an excessively fragmented agrarian structure. 

Subsidised organic farming also presents an opportunity to maintain agriculture that is non-
invasive for the mountain environment. This could be supported by the abovementioned land 
consolidation process (Czudec, Zając 2017). O’Rourke (2019) sees a similar need in Ireland for 
state support of pastoral mountain areas. While socioeconomic problems related to the lack of 
profitability of mountain farming can be solved with financial programs, the strong environmental 
pressure applied by mass tourism requires other remedial measures. Sustainable tourism was 
widely discussed in the Carpathian Convention (2003) and the accompanying documents: 
Protocol on Sustainable Tourism to the Framework Convention on the Protection and Sustainable 
Development of the Carpathians (2011) and Strategy for Sustainable Tourism Development of 
the Carpathians (2014). As a remedy, these documents proposed to redirect some of the tourist 

load from tourist centres to neighbouring and less densely populated areas. Kistowski and 
Śleszyński (2010) offered a similar solution to this problem in the Tatra Mountains and Podtatrze. 
In addition, based on a case study in the Apennines in Italy, Forleo et al. (2017) indicated that 
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the diversity of tourism types in one place can increase the chances of preserving the protective 
functions of the area and prevent its degradation. This approach could be adapted to the Polish 
Carpathians. Consider downhill skiing, which is popular in the region. Except for the Tatra 
Mountains and Podtarze, the Carpathians do not offer good conditions for this sport. However, 
they do offer very good conditions for cross-country skiing and ski-touring, and so developing 
devoted trails and promoting these types of skiing can help to move the focus from downhill skiing 
to cross-country skiing and ski-touring, with a positive effect on the environment. It is also 
important to create tourism development strategies that are not only professional, but also take 
into account social dialogue, thereby increasing their chances of success (Zawilińska, Szpara 
2016). 
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