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ABSTRACT 

The balance between environmental protection and socioeconomic development is a critical policy 

challenge. Conservation efforts may constrain local development but can also generate benefits beyond 

nature protection itself, with effects varying across protection regimes and spatial scales. Poland 

presents a compelling case to examine this trade-off, given its rapid economic growth and significant 

expansion of PAs in recent decades. This study assesses the relationship between nature protection 

regimes and local development across Polish municipalities from 2009 to 2022. Using spatial 
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econometric modelling (Spatial Durbin Error Model), we analyse the direct and indirect effects of 

national parks, nature reserves, and Natura 2000 sites on three dimensions of local development: 

economic, social, and infrastructural. The most consistent positive effects are observed for economic 

development in municipalities with high share of national parks and Natura 2000 sites. The effects on 

infrastructure development are limited: only Natura 2000 sites show a positive direct effect, while 

negative indirect effects suggest regional competition for investment. The social impacts of protection 

are predominantly negative, especially for stricter protection regimes. Moreover, these effects extend 

beyond administrative boundaries, likely due to interlinked labour markets. These findings challenge 

the notion that conservation uniformly hinders economic development. Instead, they suggest that 

outcomes differ depending on the protection regime, and that benefits are unevenly distributed – 

supporting local economic growth while reinforcing social exclusion. The study underscores the need 

for policies that mitigate social costs and promote more just and integrated development under 

expanding conservation efforts. 

GRAPHICAL ABSTRACT 

 

 

 

1. Introduction 

Protected areas (PAs) are a dominant and well-established form of nature conservation in Europe and 

worldwide. Nonetheless, their functioning, as well as formation of new areas is often contested, with 

diverse socioeconomic impacts of area-based conservation being the conflicting issue (Maxwell et al., 

2020; Gurney et al., 2023). A large part of the critical literature, especially within political ecology, 

addresses such conflicts through the lens of environmental justice – focusing on how environmental 

benefits and harms, rights and responsibilities are shared (distributive justice), whose values and 

knowledge systems are recognized (recognitional justice), and who is included in decision-making 

(procedural justice) (Bontempi et al., 2023; Strzelecka et al., 2021). These studies typically center on 

cases from the Global South, where the establishment of PAs has sometimes led to forced evictions and 

human rights violations, disproportionately affecting marginalized groups (Brockington & Igoe, 2006; 

Busscher et al., 2018).  

In this article, however, we focus not on the environmental justice tradition, but on a different body of 

literature, concerned with quantification of the trade-off between nature protection and local 

development, particularly in the context of the Global North. In such settings, nature protection comes 



with limitations to at least some forms of land use, raising threats regarding incomes, jobs or industrial 

and infrastructural investment possibilities for local businesses and communities. At the same time, it 

may enable alternative development paths, most notably in tourism and recreation, with the overall 

impact on local development ambiguous and contingent on diverse institutional factors (Kauano et al., 

2020; Hjerpe et al., 2022; Auliz-Ortiz et al., 2023; Mouillot et al., 2024). Among such factors, one 

should highlight the protection regime and the corresponding constraints on human activity. For 

instance, according to the authors of an extensive meta-analysis on this topic, (...) socioeconomic 

benefits were more likely to arise when PAs were managed to promote sustainable resource use rather 

than enforcing stricter protection of biological resources (Oldekop et al., 2015). Our inquiry thus aligns 

with the literature on institutional fit, which focuses on how well environmental governance 

arrangements correspond to the ecological and socioeconomic characteristics of the systems they aim 

to manage (Folke et al., 2007; Siltanen et al., 2022). From this perspective, the impact of nature 

protection on local development depends not only on the spatial scale of protection, but also on the 

extent to which conservation instruments are adapted to local capacities and development trajectories. 

The potential trade-offs between the goals of conservation and socio-economic development are also 

variegated when it comes to the particular dimension of the latter process, as well as to the affected 

sectors of society. Change in the aggregate output or monetary income may have diverse distributional 

effects, which makes it relevant to analyse variables beyond mere product growth, such as jobs, 

entrepreneurship, poverty rates, access to utilities or other public services. Such a broad view, coming 

close to the notion of ‘a good life for all’ is visible in contemporary debates on conservation and 

biodiversity protection policies (Díaz et al., 2015). 

In the transition economies in Central and Eastern Europe, the recent decades have been a period of 

both dynamic modernization and economic growth, as well as the expansion of the network of PAs in 

line with the European Union requirements of Natura 2000. These processes may have been to some 

extent contradictory with each other, as indicated by recurring social tensions. It has been evidenced in 

this context that the ‘Europeanization’ of nature protection, coupled with unequal regional development, 

led at times to environmental conflicts and marginalization of rural communities (Kluvankova-Oravska 

et al., 2009; Petrova, 2016; Yakusheva, 2019; Farkas & Kovács, 2021; Strzelecka et al., 2021). 

Poland, with its leading rate of economic growth and a large network of Natura 2000 areas, can be 

perceived as a glaring example and a good case to study possible trade-offs between area-based 

conservation and local development in transitioning countries (Głogowska et al., 2013; Warchalska-

Troll, 2019). Recently, the policy debate has been ignited once again by the adoption of EU Nature 

Restoration Law, which aims to restore biodiversity in European land and sea areas (European Union, 

2024), while in Summer 2024 the Polish government announced the introduction of an environmental 

subsidy to municipalities with diverse forms of nature protection (Polish Press Agency, 2024). In this 

turbulent context, we examine whether Polish localities with PAs lagged behind in socio-economic 

terms or if the existence of these areas enabled them to pursue an alternative path of development. 

To shed more light on this contentious issue, we analyse the relationship between the existence of PAs 

and the dynamics of socioeconomic development on a local level in 2476 Polish municipalities in 2009-

2022. For this purpose, we econometrically model the growth rates of three aggregate indices, each 

representing a different dimension of local development: economic, social, and infrastructural. We 

investigate the role of three diverse forms of nature protection separately, as measured by the share of 

national parks, nature reserves and Natura 2000 ‘Birds’ (SPA) areas in the total land area of 

municipalities. Finally, we utilize spatial econometrics to obtain a more comprehensive understanding 

of the spatial effects of PAs. 

In the following section, we present the results of a literature review concerning the relationship 

between nature protection and socioeconomic development, with particular attention to how different 

forms of protection influence this relationship. Section 3 outlines the key characteristics of the study 

area and the methodological approach. In Section 4, we report the results of our empirical analysis, 

followed by conclusions presented in Section 5. 

 



2. Literature review 

2.1.  Between nature protection and socioeconomic development 

Traditionally, PAs sought to preserve ecosystems in their most natural state by restricting human 

activity in a specified area (Mose & Weixlbaumer, 2006), often sparking social conflicts (West et al., 

2006). In the late twentieth century, the outlook on the function of PAs has shifted and the interests of 

the local stakeholders were integrated into the mission of PAs (Mose & Weixlbaumer, 2006; Mose, 

2007; Roe, 2008; Du et al., 2015), as illustrated by changes in EU member states’ protection policies in 

the 1990s, outlined by the Habitats Directive (Gibbs et al., 2007). 

Nowadays, the question of whether the integrated conservation model can effectively meet both 

ecological and local community needs – or whether PAs ultimately hinder local socioeconomic 

development – remains a topic of heated debate. While the existence of potential trade-offs is central to 

these conflicts, and differing perceptions among various actors have been thoroughly explored (Stern, 

2008; Warchalska-Troll, 2019), in the Polish context, a number of conflict-generating mechanisms were 

observed during the implementation of the Natura 2000 network (Grodzińska-Jurczak & Cent, 2011; 

Grodzińska-Jurczak et al., 2012; Strzelecka et al., 2021). Early studies of stakeholders' perceptions 

revealed a rather ambivalent view of Natura 2000 areas. Two recurring findings were that such areas 

were seen as a barrier to investment – primarily due to protracted planning procedures and associated 

administrative costs (Głogowska et al., 2013; Cieślak et al., 2015; Dziemianowicz et al., 2015; 

Gutowska, 2015), and as a limitation on economic opportunities, especially for private landowners 

whose properties were included in protected zones (Strzelecka et al., 2021). Among the contributing 

factors were insufficient funding and information to support implementation, as well as a lack of 

flexibility and public participation in a largely top-down decision-making process (Dziemianowicz et 

al., 2015). These negative perceptions underscore the need for empirical assessment of the actual 

impacts of PAs on local development, as well as for positioning the Polish case within the growing 

body of quantitative research exploring similar dynamics in other spatial contexts. 

Several European studies showed the positive impact of PAs on the indicators of local economic 

development, such as the gross income of municipalities or their investment spending (Cieślak et al., 

2015; Zawilińska et al., 2021). At a more disaggregated level, the recent global meta-analysis of 30 

studies (Kandel et al., 2022) found a significant and positive effect of PAs on household income levels, 

especially in the Global South, though of a low magnitude. 

In the context of social development, one frequently studied issue is poverty reduction. A correlation 

has been established between PAs and high poverty, which may stem from the fact that PAs are often 

located in poorer regions from the outset (Andam et al., 2010; Vilela et al., 2022). However, Mammides 

(2020) having analysed data from 11 countries across the globe, found no conclusive evidence that 

administrative regions containing PAs experience worse poverty outcomes. In fact, some studies have 

identified a poverty-reducing effect of PAs in the Global South (Canavire-Bacarreza & Hanauer, 2013; 

Vilela et al., 2022), despite the lower base level of economic development in the municipalities adjacent 

to such areas. 

In terms of jobs, the debate revolves around the question whether benefits from tourism development 

can compensate for the limited possibilities of resource extraction and processing. Some European cases 

noted the tourism development in municipalities with PAs (Zawilińska et al., 2021), but it does not 

necessarily result in more employment in tourism (Lundmark et al., 2010; Cremer-Schulte & Dissart, 

2015). The overall effect of PAs on employment was reported as either positive (Sims et al., 2019), 

negative (D’Alberto et al., 2023) or negligible (Cremer-Schulte & Dissart, 2015) in different locations 

and by different metrics. 

The impact of PAs on the development and access to public infrastructure is less often explored. Cieślak 

et al. (2015) noted a steady increase in water supply and sewerage infrastructure in Polish municipalities 

with PAs (N2000), although this progress was not sufficient to close the gap with the national average. 

Despite growing interest in the topic, a significant knowledge gap remains regarding the impact of PAs 

on the development of public infrastructure, as well as on the economic and social dimensions of 

development – particularly in high-income countries (Bonet-García et al., 2015). Much of the existing 



research is based on single case studies, even though PAs consistently exhibit substantial variation 

across sites (Robalino & Villalobos, 2015). In more representative national or interregional 

assessments, the methodological approaches often rely on descriptive statistics (e.g. for Poland: Cieślak 

et al., 2015; Dziemianowicz et al., 2015; Zawilińska et al., 2021), rather than regression-based models 

(Sims, 2010; Kauano et al., 2020), quasi-experimental designs (Mammides, 2020; Vilela et al., 2022), 

or matching techniques (Auliz-Ortiz et al., 2023), which limits the ability to draw robust causal 

inferences. Moreover, most studies do not adequately account for the non-random placement of PAs 

(Sims, 2010), meaning that observed outcomes may reflect underlying natural amenities rather than the 

effects of protection measures themselves. 

With many studies focusing on an isolated aspect of socioeconomic development, such as poverty, 

wages or employment (Lundmark et al., 2010; Canavire-Bacarreza & Hanauer, 2013; Robalino & 

Vilanos, 2015), there is a need for a more integrated approach. A key strength of this study is the use 

of three outcome variables, representing the economic, social, and infrastructural dimensions, to provide 

a more comprehensive assessment of local development. This integrated approach, supported by spatial 

econometric analysis, enables us to more effectively identify potential trade-offs and 

complementarities. 

 

2.2. Forms of nature protection areas and their diversified impacts 

The idea of area-based conservation in practice takes diverse forms, which differ in terms of the extent 

of nature protection, facilitating human activities, or the size of the PA. In line with the IUCN 

categorization, different forms of nature protection serve different objectives in terms of the 

environment and biodiversity conservation with diverse implications for local communities and 

socioeconomic development (Locke & Dearden, 2005; Maxwell et al., 2020; Gurney et al., 2023). The 

categories range from strict nature reserves and wilderness areas (with very restricted human presence 

and activity), through national parks and habitat management areas (where protection is combined with 

recreation and some interventions), to protected landscapes or managed resources (Dudley, 2008). 

Some authors argue that only IUCN categories I−IV do actually perform the function of protection, 

while in categories V-VI the allowed human activity is so extensive that such areas should be renamed 

as sustainable development areas (Locke & Dearden, 2005; Oldekop et al., 2015). 

The diversity of protection regimes suggests that their effects on local development are unlikely to be 

uniform; nevertheless, these differentiated impacts remain insufficiently studied. Oldekop et al. (2015) 

in their meta-analysis identified a potentially beneficial impact of protection on socioeconomic 

outcomes in the so-called “sustainable use” forms of protection (IUCN categories V and VI, as well as 

biosphere reserves). Conversely, stricter protection regimes (IUCN I-IV, such as nature reserves or 

national parks) appeared to have no discernible effect on development. According to these authors, 

synergies benefiting both conservation and socioeconomic outcomes are more likely under intermediate 

or integrative protection models, in which making use of PA’s social development opportunities (as 

opposed to a strict protection approach) leads to bringing about higher conservation effectiveness. 

This relation is however not unambiguous, which suggests that certain economic and geographical 

factors may moderate the analysed relation. For instance, in the Mexican context, the PAs of diverse 

protection restrictiveness were accompanied with similar rates of social marginalization and 

deforestation, however more restrictive protection regimes aggravated development limitations of 

already peripheral areas (Auliz-Ortiz et al., 2023). In the Brazilian Amazon, strict protection was 

associated with a reduction of industrial production, with no adverse impacts on activity in other 

economic sectors (Kauano et al., 2020). Conversely, in a number of detailed country-level studies, 

national parks are found to have the most positive impact on economic activity and reduction of poverty 

rates, due to their potential to attract tourists (Reinius & Fredman, 2007; Sims, 2010; Buongiorno & 

Intini, 2021). 

In the European context, the network of Natura 2000 areas is a specific and relatively young form of 

area-based conservation. Introduced in the 1990’s on the basis of Habitats Directive and Birds Directive, 

it covered in 2023 ca. 18% of the European Union's lands. Natura 2000 sites differ substantially in terms 



of the actual form and extent of protection, which is determined locally, according to the conservation 

needs and socioeconomic context. Nonetheless, Natura 2000 designations put certain restrictions on 

local planning, investment decisions and production processes. As such, the implementation of national 

Natura 2000 networks was perceived as a threat to local socioeconomic development in some European 

societies, including the Polish one (Grodzińska-Jurczak & Cent, 2011; Grodzińska-Jurczak et al., 2012; 

Blicharska et al., 2016; Strzelecka et al., 2021). 

The economic research conducted so far, among them studies for Poland, suggests that these fears were 

not substantiated and that no negative impact on aggregate local investment, employment and 

production has been detected (Gantioler et al., 2014; Cieślak et al., 2015; Dziemianowicz et al., 2015; 

Gutowska, 2015). Conversely, the designation of Natura 2000 created new tourism and recreation 

possibilities for the regions, except for the areas with very high conservation requirements (Cruz et al., 

2011; Warchalska-Troll, 2018), and was also correlated with an increase in EU public funds allocated 

to municipal budgets (Dziemianowicz et al., 2015). Likewise, they generated multiple benefits for local 

communities in terms of the provision of ecosystem services, such as water retention and regulation, air 

quality improvement and carbon storage. Their economic value may well exceed direct, market-related 

returns (Cruz et al., 2011; Gantioler et al., 2014; Schirpke et al., 2018). 

Taking into account the presented body of literature, there still exists a research gap in terms of 

quantitative comparative analyses of the impacts of different forms of PAs on socioeconomic outcomes. 

This relates in particular to the juxtaposition of the newly founded European Natura 2000 areas against 

more traditional forms of nature reserves or national parks. To verify the hypothesis of the diversified 

impact of forms of protection, we include the three distinct types of Polish PAs that represent various 

models of environmental protection discussed and implemented globally: nature reserves (NR), national 

parks (NP) and Natura 2000 Special Protection Areas (SPA).1 

 

3. Material and methods 

3.1. Study area 

We conduct the study on 2476 Polish municipalities (LAU, according to the EU Nomenclature of 

Territorial Units for Statistics), i.e. local administrative units that on average have 126 km2, and a 

population of 15,300 people. Municipalities are the lowest tier in the local government system in 

Poland, therefore they enable careful consideration of local development processes, and its correlates. 

The relative fiscal autonomy of municipalities in Poland implies that their local characteristics, 

including the proportion of PAs, are crucial for determining their actual developmental trajectory.  

The country’s network of PAs was established largely during the post-socialist transition period in two 

subsequent waves. Firstly, the early 1990s saw the formation of multiple new national parks on top of 

the previously existing network. Eight national parks out of all 23 were founded between 1989 and 

1996. In 2000, local authorities were given the capacity to veto such decisions, which has been the 

major obstacle for the expansion of this form of protection. As a result, currently only 0.6% of land 

cover remains strictly protected (IUCN I-II categories) in Poland, compared to 3.5% in the EU (Cazzolla 

Gatti et al., 2023). The second wave emerged after Poland’s accession to the EU (2004-2012), when 

national Natura 2000 sites were designated. As already mentioned, these processes were accompanied 

by social tensions, where different parties referred to diverse sets of norms and values, but also to 

diverse preferences regarding the use of land. These conflicts are visible to this day, and the concerns 

about the economic future of local communities in the face of PAs expansion are the centre of 

antagonisms between the environmental movement and its opponents (Niedziałkowski et al., 2014; 

Strzelecka et al., 2021; Boćkowski et al., 2024). 

The key characteristics of the three selected forms of PAs are explained in Table 1. 

 
1 Compared to Special Areas of Conservation (median = 0.0, SD = 22.45), the share of Special Protection Areas 

in a given municipality (median = 1.6, SD = 16.04) offers greater differentiation among low-value cases, lower 

dispersion, and a more informative distribution for further use in regression modeling. 



 

Table 1. Forms of analysed PAs and their characteristics 

  Nature Reserves (NR) National Parks (NP) SPA N2000 (Birds 

Directive) (SPA) 

Institutional 

arrangement  

No institutional 

representation at the local 

level  

Locally-based, staffed 

institution responsible for 

managing the park  

No institutional 

representation at the 

local level  

Protective regime 

(IUCN category) 

Mostly IV: with a 

dedicated plan of 

protection of certain 

species / habitats. Only 

activities specified in the 

plan are allowed. 

Mostly II: tourism and 

recreation, as well as some 

active protection and wood 

extraction allowed  

Diverse, mostly IV and 

VI: also includes 

conservation through 

management 

intervention. 

Environmental impact 

assessment is required 

for economic activity, 

including investment 

and housing.  

Size and 

prevalence 

Common and small: 

Exist in 793 communes 

(out of 2476 in total), with 

the average size of 1.26% 

of total commune area. 

Rare and large: 

Exist in 117 communes (out 

of 2476 in total), with 

average size of 17.16% of 

total commune area. 

Common and large: 

Exist in 1508 

communes (out of 2476 

in total), with the 

average size of 14.87% 

of total commune area. 

Source: own elaboration, based on (GUS BDL 2024). 

 

The three types of PAs arguably represent distinct and sufficiently coherent regimes of nature 

protection. This applies in particular to nature reserves and national parks, which are relatively 

homogeneous in terms of their legal framework, institutional arrangements, and enforcement 

mechanisms, based on unified national regulations. Although Natura 2000 sites are more heterogeneous 

by design – given their focus on specific habitats and species – this variation operates within a clearly 

defined logic. While some management plans involve active restoration or impose more restrictive 

measures, the general principle remains the same across all sites: economic activities are permitted 

unless proven harmful to subjects of protection, based on the impact assessment procedure 

(Chmielewski & Głogowska, 2015).  

The spatial distribution of three forms of PAs is presented on Figure 2a. NRs are the most dispersed, 

yet they tend to cover only a small share of a given municipality. On the contrary, SPAs constitute large 

areas, concentrated mostly in Northern and Eastern Poland. The NPs, in turn, are most prevalent in 

mountainous areas in the South, on the Baltic coast in the North, and in the North-Eastern part of the 

country. Clearly, an overlap is visible between the location of large PAs and the index of natural 

amenities – as shown on the Figure 2b. It serves as a reminder that the potential non-random placement 

of PAs should be taken into account when examining its effects on local development (Sims 2010). 

 

Figure 1. Spatial distribution of Protected Areas (a) and of the Index of natural amenities (b) 

 
Figure 1a. Figure 1b. 



 
 

 
 

 
Source: own elaboration, based on (GDOŚ 2024, GUS BDL 2024) 

 

 

3.2. Sources and description of data  

We use three aggregate indices as dependent variables to assess the impacts of PAs on key dimensions 

of local development: economic development (ECON), social inclusion (SOCI), and environmental 

infrastructure (INFR). Each index is composed of two complementary indicators that reflect core 

aspects of the respective development dimension. This approach allows us to capture a fuller picture of 

local-level change, avoiding biases stemming from reliance on single variables. The domain-specific 

indices for the baseline and final years were constructed as the sum of standardized component 

variables, using z-score normalization.2 The dependent variable (ΔECON, ΔSOCI, and ΔINFR, 

respectively) in each case reflects the change in the value of the respective index over the study period, 

capturing the net dynamic in economic, social, or infrastructural development. 

The economic development index (ECON) includes: (1) the municipal’s own revenues per capita and 

(2) the number of business entities registered per 1,000 inhabitants. Municipal own revenues comprise 

local shares in personal income tax, corporate income tax, property tax, agricultural tax, and other 

revenues linked to the economic activity of local households and businesses. As such, this measure is a 

widely used proxy for the scale of local economies in the absence of GDP calculations at the municipal 

level (Biedka et al., 2022; Rok & Herbst, 2023). The number of business entities complements this by 

capturing entrepreneurial activity and economic density, thus broadening the understanding of local 

economic dynamics beyond fiscal measures (Śleszyński 2017). The social inclusion index (SOCI) 

consists of: (1) the unemployment rate and (2) social assistance beneficiaries below the income 

threshold3, as a percentage of the total population. The unemployment rate is a long-standing indicator 

of social exclusion, pointing to the inability of individuals to fully participate in the social and economic 

life of their communities. The social assistance beneficiaries measure adds a complementary 

perspective, reflecting income-based scale of poverty in a community. Together, these two variables 

capture key dimensions of contemporary measures of social deprivation (Ministry of Housing, 

Communities & Local Government, 2019). Finally, the environmental infrastructure index (INFR) 

comprises: (1) the share of population with access to a sewage network, and (2) capital investment 

expenditures from municipal budgets on environmental protection infrastructure per capita. The former 

 
2 Z-score normalization involves subtracting the mean from the value of a given indicator and dividing the result 

by its standard deviation. This method is widely used in composite index construction and is particularly 
suitable when the dataset contains extreme values, as it reduces their influence without excluding them (OECD, 

2008). 
3 In 2022 the net income threshold for a single-person household equaled 776 PLN per month. 



is a widely used indicator of access to essential environmental services, and a fundamental public good 

under municipal jurisdiction. Following Poland’s accession to the EU, the development of sewage 

infrastructure has been significantly supported through competitive EU funds (Piasecki, 2019). 

Investment in environmental infrastructure4 broadens the scope, allowing us to assess the degree to 

which municipalities have actively committed resources to various environmental improvements. Given 

the valuable natural assets associated with PAs, we expect that municipalities with larger shares of PAs 

may have had greater motivation as well as financial opportunities to improve environmental 

infrastructure. 

For all dependent variables we apply a consistent time frame, covering the period from 2009 to 2022.5 

The period in focus is characterized by an almost absolute freeze in the creation or enlargement of new 

PAs in Poland (see: Figure 2). Comparing two consecutive periods of 14 years (1996-2009 and 2009-

2022), the rate of growth of the total area covered by a given type of PAs was significantly reduced; in 

the case of NPs the rate fell from 4.5% between 1996 and 2009, to 0.2% in the later period, whereas in 

the case of NR it fell from 27.7% to 4.9% (GUS BDL 2024). The starkest change was observed in the 

case of Natura 2000. Here, the whole network of PAs has been created from scratch, beginning in 2004. 

Between 2004 and 2009 the Natura 2000 network emerged to cover 18% of the land area in Poland. 

Over the next 14 years, there were only minor adjustments, with the area of both SAC and SPA growing 

by roughly 2.5%. The explanatory variables consist of three indicators depicting the area covered by a 

given type of PA, i.e. NP, NR and SPA, in 2022.6Although we do not account for site-specific 

qualitative differences stemming e.g. from local management plans and implementation processes, 

using the three categories of PAs in this study, given their relatively limited within-category variation, 

allow us to capture the main institutional and functional contrasts. In this sense, the surface-based 

operationalization offers a reasonable and scalable proxy for the dominant protection logic in each 

regime, enabling consistent comparison across a large number of municipalities. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
4 The official name of this budget category is environmental protection and public utilities, and it covers 

wastewater and waste management, street cleaning, maintenance of green spaces, air and climate protection, 

animal shelter operations, and public lighting infrastructure. 
5 To address the volatility of (1) municipal own revenues, and (2) capital investment expenditures on 

environmental protection infrastructure, we calculate its values as an average over a three-year period centered 

around the target year.  
6 Optimally, the 2009 data should be used here, to represent the impact of the baseline level of PAs for 

subsequent changes in measures of local development. However, due to the data constraints, we use the current 

(2022) data. It may be justified on the grounds of the almost complete halt of the establishment of new PAs or 

enlargement of the already existing ones, over the 2009-2022 period. 



 

Figure 2. Total area covered by NP, NR and SPA in Poland, 1996-2022 [sq. km] 

 

 
Source: GUS BDL 2024 

 

A potential concern in assessing the impact of PAs on local development is the issue of endogeneity – 

particularly reverse causality (where protection regimes are established in response to factors also 

influencing socioeconomic outcomes) or omitted variables that simultaneously affect both PA 

designation and subsequent development (Mouillot et al., 2024). In the Polish context, however, the 

risk of such endogeneity is arguably limited due to the historical and institutional background of nature 

protection. Most national parks were established in the 20th century, with the most recent one 

designated in 2001. As a result, any potential selection bias related to their placement is likely to have 

stabilized well before the beginning of our study period in 2009. In the case of Natura 2000 areas, the 

top-down nature of the designation process further reduces concerns about endogenous placement. The 

planning and implementation were largely driven by scientific, conservationist, and environmental 

organizations’ interests, rather than local socioeconomic conditions (Grodzińska-Jurczak & Cent, 2011; 

Grodzińska-Jurczak et al., 2012). Early empirical studies support this view, showing only weak – and 

generally positive – correlations between the presence of Natura 2000 sites and tourism potential or 

local economic indicators such as income and employment levels (Stanny, 2010; Cieślak et al., 2015; 

Gutowska, 2015; Dziemianowicz et al., 2015). 

To further mitigate risks of endogeneity and omitted variable bias, our analysis focuses on the dynamics 

of change over the 2009–2022 period, rather than on absolute levels of development. We include the 

baseline values of the dependent variables as control variables, thereby accounting for pre-existing 

differences across municipalities that may shape their development trajectories. Specifically, we add 

2009 values for the social (SOCI_09), economic (ECON_09), and infrastructural (INFR_09) indices of 

local development to control for initial conditions affecting subsequent change. We also include control 

variables that address key structural and spatial factors. First, peripherality (PERI) is measured as the 

distance from the municipality to the regional capital (voivodeship seat). Given the spatial concentration 

of development processes, peripheral areas often face economic disadvantages, depopulation, and 

limited endogenous growth potential (Smętkowski, 2018). Second, municipality type (TYPE) captures 

the urban–rural divide, which remains a critical factor in shaping local development trajectories. We 

distinguish between three categories: urban municipalities (larger towns and cities), mixed 

municipalities (a small town with its hinterland), and rural municipalities (the least urbanized). Finally, 

to address the non-random placement of PAs, we include an aggregate natural amenities index (AMNI). 



PAs tend to be located in areas of high landscape and ecological value – features that are also known to 

attract tourism (Backman et al., 1991), and drive in-migration (McGranahan, 2008; Waltert et al., 2011). 

Failing to control for these factors could lead to an overestimation of the effects of PAs on development 

outcomes (Sims, 2010; Andam et al., 2013). To account for this, our index combines data on forest 

cover, elevation, presence of inland water bodies, and access to the seacoast.7 

All variables used in the analysis are listed in Table 2. 

 

Table 2. The variables used in the study 

Statistic Description Year N Mean SD Min Max 

Dependent variables (components of composite indices) 

ECON: component 

variable 1 Municipal own revenues, annual average, 

PLN per capita 

2008-

10 

2476 1085.5 952.6 282.8 35127.7 

2021-

23 

2476 2529.6 1357.1 838.9 40701.9 

ECON: component 

variable 2 
Number of business entities registered, per 

1,000 inhabitants 

2009 2476 705.1 315.1 262.0 3818.0 

2022 2476 986.0 374.3 338.0 9005.0 

INFR: component 

variable 1 

Capital investment expenditures from 

municipal budgets on environmental 

protection infrastructure, annual average, 

PLN per capita 

2008-

10 

2476 105.9 185.2 0 

  

3538.5 

2021-

23 

2476 226.5 300.4 0 5941.1 

INFR: component 

variable 2 

The share of population with access to 

sewage networks, percentage of the total 

population 

2009 2476 40.63 30.57 0 100 

2023 2476 55.81 30.41 0 100 

SOCI: component 

variable 1 Unemployment rate, percentage 
2009 2476 9.232 3.939 1.7 28.4 

2023 2476 4.526 2.431 0.5 17.2 

SOCI: component 

variable 2 

Social assistance beneficiaries below the 

income threshold, percentage of the total 

population 

2009 2476 8.790 5.758 0 15.3 

2023 2476 2.998 1.904 0 15.3 

Explanatory variables 

NP The percentage of the municipality's area 

covered by the NP 

2022 2476 0.811 5.393 0 85.9 

NR The percentage of the municipality's area 

covered by the NR 

2022 2476 0.403 1.305 0 21.2 

SPA The percentage of the municipality's area 

covered by the SPA 

2022 2476 9.059 16.038 0 100 

Control variables 

ECON_09 Value of the ECON index in the baseline 

year 

2009 2476 0 1.730 -

2.113 

35.7 

INFR_09 Value of the INFR index in the baseline 

year 

2009 2476 0 1.471 -

1.901 

20.16 

SOCI_09 Value of the SOCI index in the baseline 

year & multiplied by [-1] 

2009 2476 0 1.767 -

10.24 

 

3.188 

 

 
7 The index is calculated as the sum of ranks of four landscape-related variables, i.e. (1) percentage of the 

municipality's area covered by forests, weight: 1; (2) percentage of the municipality's area covered by inland 

waters, weight: 1; (3) average altitude above sea level in the municipality, weight: 1; (4) share of sea coast land 

strip 1km wide within the municipality's area, weight: 2. For each variable a rank of 0-3 was ascribed based on 

the following criteria: variable (1) – 4 classes based on Jenks natural break optimization , variable (2) – 5 classes 

based on Jenks natural break optimization, and top 2 classes merged into one, variable (3) - 10 classes based on 

Jenks natural break optimization, and low 7 classes merged into one, variable (4) – zero as the lowest class, and 

the remaining three classes based on the equal count criterion. 



PERI Distance from the municipality's centroid 

to the voivodeship seat, in km 

2022 2476 60.744 29.92 0 179 

AMNI Index of natural amenities in municipalities 2022 2476 1.631 1.501 0 9 

TYPE:RURAL Dummy variable for rural municipalities 2022 2476 0.611       

TYPE:URBAN Dummy variable for urban municipalities 2022 2476 0.122       

TYPE:MIXED Dummy variable for mixed municipalities 2022 2476 0.267      

 

All data used in the analysis was obtained from open public sources. Socio-economic data for 

municipalities was obtained from (GUS BDL 20205). Data for PAs was obtained from (GDOŚ 2024). 

Spatial datasets for municipalities and for PAs were elaborated and merged using the Quantum GIS 

software. In the first step, we attributed the socio-economic database to a spatial set of municipality 

polygons. In the second step, we intersected the map of the municipality’s boundaries with the maps of 

different PAs to calculate the proportion of each PA type in each municipality. Finally, a full spatial 

database was created and analysed using the R software, and the following packages: spdep, sf, ggplot2, 

stargazer, spatialreg.  

 

3.3. Methodological approach 

Typically, the Ordinary Least Squares (OLS) linear estimation would be applied to investigate the 

determinants of a given dependent variable, but such a model is based on the assumption of unrelated 

and homoscedastic error terms. Using the spatially disaggregated data often entails spatial 

autocorrelation, which compromises the robustness of OLS estimations (Anselin 2022). As Tobler’s 

Law reminds us, things that are close to one another are likely to be more similar than things that are 

further apart (Tobler 2004).  

In order to verify the spatial autocorrelation in our data, we need to construct the spatial weights matrix. 

We use the row-standardized second-order queen contiguity criterion, inclusive of lower orders. Hence, 

we assume spatial interdependence not only among a given municipality and its neighbours, but also 

include the first-tier ‘neighbours of my neighbours’ – to account for urban municipalities that are fully 

contained within one rural municipality. The mean number of neighbours in the resulting matrix is 18.9 

(2 ÷ 43). As LeSage (2014) suggests the determination of a spatial weight matrix is somewhat arbitrary, 

yet the empirical findings indicate that if a model itself is adequately specified, its sensitivity to selection 

of a different matrix is negligible. 

Following the well-established approach (Kauano et al. 2020), we begin the model specification with a 

non-spatial OLS regression model as a benchmark, and then test the possibility of extending the baseline 

model to account for the spatial interaction effects. We start our estimations with a spatially-blind OLS 

model equation: 

(1) LDi = β0 + β1PAi + β2PERIi + β3AMNIi + β4LDit=0 + β5TYPEi + εi 

where i refers to the i-th municipality, βn are the estimated coefficients of explanatory variables, and ε 

is the standard error term. LDi refers to local development, and is measured by one of the three dynamic 

variables: ΔECON, ΔSOCI and ΔINFR, depending on a model. PAi is the explanatory variable, 

measured by NP, NR or SPA, depending on the model. Control variables include the measure of 

peripherality PERI, the measure of natural amenities AMNI, LDit=0 refers to the baseline values of the 

three local development dimensions (ECON09, SOCI09, INFR09) and TYPE dummy, which checks 

the type of municipality – with URBAN municipalities being a reference category for RURAL and 

MIXED municipalities.  

Subsequently, we assess the spatial dependence of the residuals of the fitted OLS regressions using a 

set of Lagrange Multiplier (LM) tests, applying the same row-standardized second-order queen 

contiguity criterion for the spatial weight matrix as described above. The Lagrange Multiplier 

diagnostics facilitate the distinction between two different sources of spatial dependence. The first one 

is spatial diffusion, which occurs when proximate units are influenced by their neighbours, and vice 

versa. To account for this type of spatial dependence, spatial lag models (SLM) are constructed. The 

second source of spatial dependence is attributional dependence. Here, the similarity between 



neighbouring units reflects the fact that they share the same underlying processes, stemming from the 

fact of being geographically clustered. Direct interaction between different units does not play an 

important role in explaining this type of spatial dependence. Attributional dependence may be 

accounted for by using the spatial error model (SEM). If both types of spatial dependence are present 

in the data, more complex models might be constructed, including Spatial Durbin Error Model (SDEM)- 

for local autocorrelation, or Spatial Durbin Model (SDM) – for global autocorrelation, i.e. a situation 

where change in one region impacts not only its immediate neighbours, but spills over to all other 

regions in the dataset. We expect that in our case the spatial autocorrelation detected in the dependent 

variables is of an attributional nature and reflects the spatially clustered nature of development 

processes, as proposed by the New Economic Geography (Krugman 2011).  

The results of Lagrange Multiplier tests are shown in Table 3. If both LM lag and LM error tests are 

significant, one should compare the results of the so-called Robust LM tests. Given that spatial 

dependency was detected in the data – as indicated by the low p-values of the LM tests - the assumption 

of independence among observations is not met, and the standard OLS estimations might be biased. To 

appropriately account for that issue, we apply spatial econometrics (LeSage 2014). In each of the nine 

model iterations, the Robust LM error tests return lower p–values than the Robust LM lag tests. Drawing 

on these results, the spatial dependence might be considered as attributional and should thus be 

accounted for by applying the SEM or more complex SDEM models. Such results fit well with the 

expected outcome. Therefore, empirical results corroborate the theoretical considerations, which – as 

stated by (Rüttenauer 2022) – should guide the model selection, either by ruling out some sources of 

spatial dependence by theory, or by guiding the choice of either global or local spillover effects. 

 

Table 3. The results of Lagrange Multiplier tests 

 ΔSOCI ΔECON ΔINFR 

NP LMerr = 470.64*** 

LMlag = 315.66*** 

RLMerr = 164.42*** 

RLMlag = 9.439*** 

LMerr = 23.914*** 

LMlag = 12.44*** 

RLMerr = 35.458*** 

RLMlag = 23.983*** 

LMerr = 12.211*** 

LMlag = 3.814* 

RLMerr = 12.313*** 

RLMlag = 3.915** 

NR LMerr = 461.82*** 

LMlag = 322.31*** 

RLMerr = 147.06*** 

RLMlag = 7.552*** 

LMerr = 19.497*** 

LMlag = 11.538*** 

RLMerr = 28.899*** 

RLMlag = 20.939*** 

LMerr = 11.241*** 

LMlag = 3.711* 

RLMerr = 10.812*** 

RLMlag = 3.282* 

SPA LMerr = 479.04*** 

LMlag = 319.66*** 

RLMerr = 170.66*** 

RLMlag = 11.286*** 

LMerr = 18.755*** 

LMlag = 11.033*** 

RLMerr = 26.798*** 

RLMlag = 19.076*** 

LMerr = 12.037*** 

LMlag = 3.721* 

RLMerr = 12.245*** 

RLMlag = 3.929** 

Model SEM / SDEM SEM / SDEM SEM / SDEM 

Note: *p<0.1; **p<0.05; ***p<0.01   

 

Thus, the next stage in the analytical approach is fitting the nine SEM models that address the spatial 

dependence of error terms. The SEM equation is expressed as follows: 

(2) LDi = βXi+ λWε + u 

Where λWε is the spatially structured error, composed of the spatial error ε weighted by the 

autoregressive term λ, and by the W, i.e. the row-normalized coefficient derived from a spatial weight 

matrix described above. The term u denotes random error unexplained by the model, and X denotes 

independent variables described under equation (1). 

The last stage is the estimation of nine SDEM models that address both the spatial dependence of the 

error terms, and the spatial lag of predictor variables. It is the most generalized version of the local 

spillover model, and is estimated as follows: 

(3) LDi = βXi +WXθ +λWε + u 



where W is the row-normalized coefficient derived from a spatial weight matrix described above, X 

represents covariates described under equation (1), and the term θ denotes a vector of spatial spillover 

parameters, including a distinct spatial effect for each covariate. The term λWε is the spatially structured 

error described under equation (2), u denotes random error unexplained by the model. The SDEM model 

comprises a spatial error term combined with spatially lagged covariates and is thus more complex than 

a single-source SEM model. To fully grasp the role of predictors in SDEM models, one should take into 

account the spatial spillover effect, i.e. the effect of a change in a given variable in the spatially weighted 

neighbouring localities on the dependent variable in the unit of interest (LeSage 2014). 

In order to estimate the goodness of fit of the estimated models, and to verify if the SEM and SDEM 

models are nested, the Log likelihood is used. This measure allows a robust comparison of both OLS 

and spatial models. The potential heteroskedascity in the estimations is tested with the studentized 

Breusch-Pagan test, but given its sensitivity to a large sample size, we also rely on the visual inspection 

of the QQ plots and fitted residuals. 

 

4. Results 

In the first step, we calculated the nine OLS models, filling the matrix of three protection regimes (NP, 

NR, SPA) and three dimensions of local development (ΔECON, ΔSOCI and ΔINFR). Knowing that the 

underlying data exhibits a significant spatial autocorrelation, we may assume that these linear models 

suffer from limited robustness and thus we skip the comprehensive reporting of their results (the OLS 

model estimations are available in the Supplementary material). Subsequently, a set of nine SEM and 

nine SDEM models were calculated, following the equations (2) and (3), respectively. The Log 

Likelihood measure was used to compare the goodness of fit of the models, proving that SEM offered 

a significant improvement over analogous OLS models, and SDEM – over analogous SEM models 

(95% confidence threshold). Thus, the more complex SDEM models should be utilized as the most 

accurate estimation (the SEM model estimations are available in the Supplementary material). Finally, 

utilizing the Breusch-Pagan (BP) test, we find significant heteroskedascity in all our models, implying 

that p-values close to the significance threshold should be interpreted cautiously. On the other hand, the 

visual interpretation of QQ plots and fitted residuals, as well as the fact of using a relatively large 

sample, limits the risk of invalid inference of results. Nonetheless, to address the issue of 

heteroskedascity, we mainly focus on reporting regression coefficients significant at a relatively strict 

0.01 threshold. Given the procedure described above, we further report key results of the nine SDEM 

models, presented in Table 4. 

We start by looking at the regression coefficients of control variables in order to verify if the models 

yielded the expected results. Firstly, all three indicators of local development measured in the initial 

year prove to be strong and consistent predictors of a subsequent change. The poorer the initial level 

indicated by ECON_09, INFR_09, SOCI_09, the higher the reported rate of improvement in the said 

dimension.8 This fits well with the earlier findings on economic convergence among regions of Central 

and Eastern Europe (Smętkowski & Wójcik 2012). In general, the base level of a given phenomenon 

proved to be the most significant predictor. The peripherality (PERI) is a significant and negative 

predictor of both economic and social development, indicating that more remote municipalities face 

persistent disadvantages in these dimensions. However, it does not have a statistically significant effect 

on infrastructural development. This may reflect the relatively strong focus on territorial cohesion 

within EU regional policy. At the same time, rural municipalities (as compared to urban ones) exhibit 

higher rates of improvement in the social and economic dimensions, lending support to the hypothesis 

of regional convergence in these domains. In contrast, the infrastructural development index shows an 

opposite tendency: both rural and mixed municipalities perform worse than their urban counterparts. 

This suggests that despite substantial investment efforts, urban municipalities maintain a structural 

advantage in terms of access to and modernization of public infrastructure. In line with well-established 

research findings (Waltert & Schläpfer 2010; Waltert et al. 2011), the high level of open space natural 

 
8 The negative sign of the SOCI_09 coefficients means that the "worse” (i.e. higher) the initial level of 
unemployment and poverty had been, the better outcome in terms of improvement in levels of said 
phenomena (indicated by ΔSOCI) was achieved.  



amenities (AMNI) is a predictor of economic development. For the social dimension, natural amenities 

do not play a statistically significant role. 

The most consistent positive effects of PAs are observed for the economic dimension of development 

(ΔECON), although the magnitude of these effects remains modest. The strongest economic impact is 

associated with national parks (NP), where each additional percentage point of municipal area under 

protection is linked to a 0.019 standard deviation increase in the ΔECON index. The direct effect of 

PAs on infrastructural development (ΔINFR) is statistically insignificant for both national parks and 

nature reserves; a small but statistically significant and positive effect is observed only for SPA areas. 

For the social dimension of development (ΔSOCI), the relationship is predominantly negative. 

Statistically significant negative effects are found for both national parks (−0.013) and nature reserves 

(−0.041). In practical terms, a 10% coverage by national park corresponds to worsening of the ΔSOCI 

index by 0.13 standard deviations and improving the ΔECON index by 0.19 standard deviations. 

Assuming equal contribution of index components, this would translate to a reduction in unemployment 

improvement by approximately 0.28 percentage points, and a reduction in the decline of social 

assistance coverage by about 0.40 percentage points. For the economic dimension, a 10% national park 

coverage corresponds to an increase of roughly 90 PLN in municipal revenues per capita and 30 

additional business entities per 1,000 inhabitants. These figures reflect gains above or below the average 

pace of improvement observed across all municipalities during the study period. 

The SDEM estimations allow us to look more broadly at the determinants of the local development 

processes, including the spatially lagged explanatory variables. Among these, the most consistent 

results relate to the positive impact of natural amenities located nearby on a given municipality’s 

infrastructural and social development. We may hypothesize that it reflects the supralocal nature of the 

labour market opportunities and infrastructural development driven by the landscape’s attractiveness. 

The indirect effect on the economic dimension is negligible, as the revenues are captured directly by 

the municipality that host such amenities. The lagged variables reflecting the initial levels of SOCI_09 

and ECON_09 are also statistically significant, but with signs opposite to those of the corresponding 

direct effects. This suggests that socio-economic processes are diffusive, whereby development poles 

in neighbouring areas create positive spillovers that stimulate local growth. 

 



Table 4. SDEM estimation results 

Dependent var. ΔINFR ΔECON ΔSOCI  ΔINFR ΔECON ΔSOCI  ΔINFR ΔECON ΔSOCI 

Model no. (1) (2) (3)  (4) (5) (6)  (7) (8) (9) 

            

INFR_09 -0.526***    -0.526***    -0.529***   

 (0.018)    (0.018)    (0.018)   

ECON_09  -0.079***    -0.073***    -0.074***  

  (0.009)    (0.010)    (0.009)  

SOCI_09   -0.259***    -0.261***    -0.262*** 

   (0.014)    (0.014)    (0.014) 

            

NP 0.007 0.019*** -0.013*** NR 0.003 0.005 -0.041** SPA 0.004** 0.003** -0.002 

(0.004) (0.002) (0.004)  (0.018) (0.010) (0.016)  (0.002) (0.001) (0.001) 

            

PERI -0.001 -0.002** -0.003***  -0.001 -0.002** -0.003***  -0.001 -0.002** -0.003*** 

 (0.001) (0.000) (0.001)  (0.001) (0.001) (0.001)  (0.001) (0.001) (0.001) 

AMNI 0.044** 0.030** 0.020  0.048** 0.042*** 0.019  0.026 0.030** 0.021 

 (0.017) (0.010) (0.014)  (0.017) (0.010) (0.014)  (0.019) (0.011) (0.016) 

RURAL -0.568*** 0.106* 0.229***  -0.566*** 0.116* 0.228***  -0.584*** 0.109* 0.219*** 

 (0.080) (0.046) (0.063)  (0.080) (0.047) (0.063)  (0.080) (0.047) (0.063) 

MIXED -0.221** 0.003 0.193**  -0.222** 0.003 0.202**  -0.239** -0.005 0.203** 

 (0.081) (0.048) (0.069)  (0.081) (0.048) (0.069)  (0.082) (0.048) (0.069) 

lag.INFR_09 0.042    0.066    0.053   

 (0.062)    (0.060)    (0.062)   

lag.ECON_09  0.098***    0.095***    0.100***  

  (0.027)    (0.027)    (0.028)  

lag.SOCI_09   0.174***    0.128**    0.154*** 

   (0.038)    (0.040)    (0.039) 

            

lag.NP -0.030* -0.010 -0.054** lag.NR -0.212** -0.058 -0.305*** lag.SPA -0.004 0.000 -0.020** 

 (0.015) (0.009) (0.018)  (0.067) (0.040) (0.082)  (0.005) (0.003) (0.006) 

            

lag.PERI -0.001 0.003** 0.006**  -0.001 0.003** 0.006*  -0.001 0.003** 0.007** 

 (0.002) (0.001) (0.002)  (0.002) (0.001) (0.002)  (0.002) (0.001) (0.002) 

lag.AMNI 0.143*** -0.024 0.169***  0.143*** -0.029 0.171***  0.141** -0.037 0.233*** 

 (0.043) (0.024) (0.049)  (0.041) (0.024) (0.049)  (0.047) (0.027) (0.055) 

lag.RURAL 0.066 0.216 -0.160  0.154 0.243 -0.193  0.097 0.263 -0.285 

 (0.306) (0.183) (0.305)  (0.302) (0.183) (0.306)  (0.308) (0.185) (0.306) 

lag.MIXED -0.192 0.377* 0.084  -0.155 0.390* 0.089  -0.154 0.390* 0.173 

 (0.297) (0.179) (0.331)  (0.292) (0.179) (0.332)  (0.298) (0.179) (0.331) 

            

Observations 2,476 2,476 2,476  2,476 2,476 2,476  2,476 2,476 2,476 

Log Likelihood -3,752.8 -2,415.7 -3,419.7  -3,750.9 -2,444.0 -3,420.3  -3,752.1 -2,441.5 -3,422.9 

Lambda 0.130* 0.142* 0.519***  0.101+ 0.124* 0.524***  0.136* 0.130* 0.517*** 

BP test 82.65*** 165.2*** 382.2***  83.39*** 91.33*** 381.7***  85.27*** 98.94*** 396.0*** 

            

Note:  + p < 0.1; *p < 0.05; **p < 0.01; ***p < 0.001 

 



Finally, we report the direct, indirect, and total effects of different types of PAs on the three dimensions 

of local development (Table 5). The results for social dimension reveal a consistent pattern of negative 

and statistically significant indirect impacts. These spillovers suggest that the adverse effects of stricter 

protection regimes are not limited to the municipalities that host them, but extend to neighbouring areas 

- likely due to the supra-local integration of labour markets (Marcińczak & Bartosiewicz, 2018). For 

the economic dimension, the indirect effects are negligible, confirming that there are no significant 

spatial spillovers in this respect. At the same time, it demonstrates that the positive effect of NP and 

SPA felt locally does not come at the expense of hindering the development of one’s neighbours. 

Regarding infrastructural development, a consistent negative indirect effect is visible. This may point 

to redistributive competition over infrastructure investment, where limited regional resources (e.g. EU 

co-financing) are concentrated in PAs, possibly at the expense of nearby municipalities. In summary, 

the spatial effects of PAs are most pronounced and problematic in the social domain, where both direct 

and indirect impacts tend to be negative. For economic development, the impacts are largely localized 

and positive, while infrastructure-related effects appear more mixed, suggesting potential allocation 

tensions. 

 

Table 5. Direct and indirect effects of PAs on local development – SDEM estimation 

 Direct Indirect Total 

ΔSOCI    

NP -0.013*** -0.054** -0.067*** 

NR -0.041** -0.305*** -0.346*** 

SPA -0.002 -0.020** -0.021*** 

ΔECON    

NP 0.019** -0.010 0.008 

NR 0.005 -0.058 -0.053 

SPA 0.003** 0.000 0.003 

ΔINFR    

NP 0.007 -0.030* -0.024 

NR 0.003 -0.212** -0.209** 

SPA 0.004** -0.004 0.001 

Note: + p < 0.1; *p < 0.05; **p < 0.01; ***p < 0.001 

 

5. Discussion and conclusions 

Our research framework allowed us to examine the relationship between three regimes of nature 

protection and three dimensions of local development. The results, obtained for Polish municipalities 

over the period 2009–2022, suggest that this relationship is differentiated – something that was far from 

obvious – with spatial interaction playing a significant role in some of the observed effects. Overall, the 

presence of PAs in a municipality appears to support stronger local economic growth and increased 

business density. However, it also has a negative effect on social outcomes, as reflected in higher 

unemployment rates and greater reliance on social assistance. The improvement of environmental 

protection infrastructure – measured both by financial outlays of municipalities and expansion of a 

sewage network, was only weakly correlated with the size of PAs, showing positive direct effects for 

SPA areas and negative indirect effects for the other two types of PAs. In sum, the trade-off between 

nature protection and socioeconomic development is ambiguous and contingent on the type of 

protection regime, the specific development dimension, and the proximity to the protected area. 

According to the estimations, there was a positive and statistically significant correlation between NP 

and SPA areas and the rate of economic development within a municipality. Therefore, claims that PAs 

hinder economic activity in general are not supported by our findings. However, the observed benefits 

in terms of local revenue and entrepreneurship are modest. The insignificance of spatial effects further 

suggests that these positive outcomes are not achieved at the expense of neighbouring municipalities, 



but rather stem from the mobilization of local resources. In other words, no trade-off between nature 

protection and local economic development was observed in Poland – an outcome that aligns with 

earlier assessments of the Natura 2000 network rollout (Gantioler et al., 2014; Cieślak et al., 2015; 

Gutowska, 2015). This conclusion applies to both business density and municipal revenues, implying 

that any restrictions on industrial activity, construction, or timber harvesting were, on average, offset 

by gains in other sectors of the local economy. These findings are consistent with previous analyses of 

the relationship between PAs and municipal revenues (Cieślak et al., 2015; Zawilińska et al., 2021), as 

well as with studies highlighting the role of national parks in fostering tourism and recreation in Poland 

(Czeszczewik et al., 2019; Zawilińska et al., 2021). 

Conversely, the extent of both national parks and nature reserves was negatively correlated with the 

social dimension of local development, as measured by changes in unemployment rates and reliance on 

social assistance. This suggests that the economic structure of municipalities hosting these two types of 

PAs may be less conducive to stable employment. Combined with the earlier findings, this also indicates 

that the economic benefits of PAs are not evenly distributed. One likely explanation lies in the nature 

of the tourism and recreation sector in Poland, which – unlike industry – tends to generate seasonal, 

low-wage jobs concentrated in micro-enterprises, often marked by precarious working conditions 

(Bednarska & Szutowski, 2013; Ministerstwo Sportu i Turystyki, 2017). Moreover, spatial 

dependencies appear to amplify these effects, as the negative impact on employment extends to 

neighbouring municipalities across all types of PAs. Some of the concerns voiced by local communities 

regarding employment opportunities thus find support in the empirical evidence. Thus, public policies 

aimed at mitigating negative labour market impacts and ensuring that conservation-driven development 

benefits are more equally shared are needed, both locally and nationally. Similar tensions between 

economic and social dimension of development have been documented in other European contexts 

(Lundmark et al., 2010; Cremer-Schulte & Dissart, 2015), reinforcing the need for further, more 

granular research on how nature protection affects economic structure, labour relations and income 

distribution. 

The correlation between PAs and the third dimension of local development – public infrastructure for 

environment protection – proved generally weaker than in the case of economic or social outcomes.9 A 

statistically significant and positive relationship was observed only for Natura 2000 areas. This partially 

confirms the hypothesis that PAs can attract external funding for development of public infrastructure, 

particularly in cases where conservation overlaps with inhabited and economically utilized land – as it 

is in the case of Natura 2000 in Poland The effect is not uniform across protection types, and in the case 

of national parks and nature reserves, the relationship was statistically insignificant. Other factors, such 

as local natural amenities and the rural character of a municipality, appear to play a more decisive role. 

Additionally, the ambiguous results for this dimension may reflect the persistence of historical land use 

patterns, with infrastructure development still largely shaped by geographic constraints and legacy 

settlement structures (Churski et al., 2020). 

Altogether, our results point to the complex relation between the regimes of nature protection and the 

dimensions of local development, whereby complementarities exist mostly in the dynamics of aggregate 

incomes and rates of entrepreneurship, while possible trade-offs refer to employment opportunities and 

risk of poverty. These ambiguous outcomes substantiate the adequacy of our research approach yet also 

point to directions for further studies. In particular, in the background of our analysis there is a number 

of macroeconomic and policy factors that mediate the local impacts of nature protection. It refers, for 

instance, to income policies, labour market structures and regulations which are essential in establishing 

the actual distribution of costs and benefits of PAs between different economic groups. These 

underlying factors influence the extent to which conservation measures are perceived as fair or 

exclusionary. The differing outcomes across protection regimes reinforce the importance of looking 

more in-depth into the institutional fit analysis, and suggest that more studies are needed into potentials 

of adaptive governance systems in PAs. 

 
9 It should be noted, however, that when sewage network expansion is used as the sole measure of 
infrastructural development, the positive effects become more pronounced and are observable in both SPA 
and NP areas. 



These insights are especially relevant in light of earlier critiques of Natura 2000 implementation, which 

emphasized that conflicts emerged when local communities perceived the policy as unfair – particularly 

in terms of recognition and representational justice (Strzelecka et al., 2021). However, participation 

alone does not guarantee just outcomes if unequal distribution leads to widening inequalities. In fact, 

the dual effect of PAs – fostering economic growth while hindering social inclusion – may reinforce 

perceptions of structural inequality and fuel local resentment. To prevent such outcomes, conservation 

policy must be accompanied by mechanisms addressing distributional injustice. Such “just transition” 

programmes, originally developed in the context of decarbonization, offer a promising template for 

designing compensation and support tools for localities affected by expansion of PAs. This is 

particularly relevant given the ambitious goals outlined in the EU Biodiversity Strategy for 2030, which 

aims to increase strictly PAs to 10% of the EU’s land territory by 2030, compared to 3.4% at present 

(Cazzola Gatti et al., 2023). Given the identified role of negative spatial spillovers, proposed mitigation 

policies should take into account not only municipalities directly affected by conservation restrictions, 

but also neighbouring localities. This should involve coordinated planning efforts that reflect the supra-

local nature of labour markets and competitive character of infrastructure investments. At the same 

time, currently absent positive spillovers from economic development could be enhanced through 

deliberate efforts to disperse tourist infrastructure, which tends to cluster around sites perceived as 

‘gateways’ to PAs (Wesołowski et al., 2018). 

Nature protection is a scientifically grounded response to the accelerating biodiversity crisis, and PAs 

remain the most established tool for safeguarding ecosystems. As demonstrated in our study, trade-offs 

between conservation and development do exist, particularly in the social dimension Rather than 

serving as arguments against conservation, these trade-offs highlight the need for new policies that 

address distributional injustices. While the expansion of PAs has generated many conflicts, they can 

also help to advance environmental justice (Bontempi et al., 2023). Their potential depends on 

embedding them within broader equity-oriented policies, conceived as an integral dimension of the 

urgently needed just transition. 

 

REFERENCES 

Andam, K. S., Ferraro, P. J., & Hanauer, M. M. (2013). The effects of protected area systems on 

ecosystem restoration: A quasi‐experimental design to estimate the impact of Costa Rica's 

protected area system on forest regrowth. Conservation Letters, 6(5), 317–323. 

https://doi.org/10.1111/conl.12004 

Andam, K. S., Ferraro, P. J., Sims, K. R., Healy, A., & Holland, M. B. (2010). Protected areas 

reduced poverty in Costa Rica and Thailand. Proceedings of the National Academy of Sciences, 

107(22), 9996–10001. https://doi.org/10.1073/pnas.0914177107 

Anselin, L. (2022). Spatial econometrics. In S. J. Rey & R. S. Franklin (Eds.), Handbook of 

spatial analysis in the social sciences (pp. 101-122). Edward Elgar Publishing 

Auliz-Ortiz, D. M., Arroyo-Rodríguez, V., Mendoza, E., & Martínez-Ramos, M. (2023). Are 

there trade-offs between conservation and development caused by Mexican protected areas? Land 

Use Policy, 127, 106581. https://doi.org/10.1016/j.landusepol.2023.106581  

Backman, S. J., Uysal, M., & Backman, K. (1991). Regional analysis of tourism resources. 

Annals of Tourism Research, 18(2), 323-27. 

Bednarska, M., & Szutowski, D. (2013). Warunki zatrudnienia w turystyce w świetle 

Europejskiego badania warunków pracy. Zeszyty Naukowe Wyższej Szkoły Handlu i Usług w 

Poznaniu, 27, 217–230. 

https://doi.org/10.1111/conl.12004
https://doi.org/10.1073/pnas.0914177107
https://doi.org/10.1016/j.landusepol.2023.106581


Biedka, W., Herbst, M., Rok, J., & Wojcik, P. (2022). The local‐level impact of human capital 

investment within the EU cohesion policy in Poland. Papers in Regional Science, 101(2). 

https://doi.org/10.1111/pirs.12648 

Blicharska, M., Orlikowska, E. H., Roberge, J. M., & Grodzinska-Jurczak, M. (2016). 

Contribution of social science to large-scale biodiversity conservation: A review of research about 

the Natura 2000 network. Biological Conservation, 199, 110–122. 

https://doi.org/10.1016/j.biocon.2016.05.007 

Boćkowski, M. D., Tusznio, J., Rechciński, M., Blicharska, M., Akhshik, A., & Grodzińska-

Jurczak, M. (2024). Ecosystem services approach in Turnicki National Park planning: Factors 

influencing the inhabitants’ perspectives on local natural resources and protected areas. 

Environmental Management, 1–17. https://doi.org/10.1007/s00267-024-02016-x 

Bonet-García, F. J., Pérez-Luque, A. J., Moreno-Llorca, R. A., Pérez-Pérez, R., Puerta-Piñero, C., 

& Zamora, R. (2015). Protected areas as elicitors of human well-being in a developed region: A 

new synthetic (socioeconomic) approach. Biological Conservation, 187, 221–229. 

https://doi.org/10.1016/j.biocon.2015.04.027 

Bontempi, A., Venturi, P., Del Bene, D., Scheidel, A., Zaldo-Aubanell, Q., & Maneja Zaragoza, 

R. (2023). Conflict and conservation: On the role of protected areas for environmental justice. 

Global Environmental Change, 82, 102740. https://doi.org/10.1016/j.gloenvcha.2023.102740 

Brockington, D., & Igoe, J. (2006). Eviction for conservation: A global overview. Conservation 

and Society, 4(3), 424–470. 

Buongiorno, A., & Intini, M. (2021). Sustainable tourism and mobility development in natural 

protected areas: Evidence from Apulia. Land Use Policy, 101, 105220. 

https://doi.org/10.1016/j.landusepol.2020.105220 

Busscher, N., Parra, C., & Vanclay, F. (2018). Land grabbing within a protected area: The 

experience of local communities with conservation and forestry activities in Los Esteros del Iberá, 

Argentina. Land Use Policy, 78, 572-582.  

Canavire-Bacarreza, G., & Hanauer, M. M. (2013). Estimating the impacts of Bolivia’s protected 

areas on poverty. World Development, 41, 265–285. 

https://doi.org/10.1016/j.worlddev.2012.06.011 

Cazzolla Gatti, R., Zannini, P., Piovesan, G., Alessi, N., Basset, A., Beierkuhnlein, C., ... & 

Chiarucci, A. (2023). Analysing the distribution of strictly protected areas toward the EU2030 

target. Biodiversity and Conservation, 32, 3157–3174. https://doi.org/10.1007/s10531-023-02644-

5 

Chmielewski, W., & Głogowska, M. (2015). Implementation of the Natura 2000 Network in 

Poland–an Opportunity or a Threat to Sustainable Development of Rural Areas? Study on Local 

Stakeholders’ Perception. Eastern European Countryside, 21, 153-169. 

https://doi.org/10.12775/eec-2015-0008 

Churski, P., Konecka-Szydłowska, B., Herodowicz, T., & Perdał, R. (2020). Does history matter?: 

Development differences in Poland. In J. Bański (Ed.), Dilemmas of Regional and Local 

Development (pp. 185–205). Routledge. https://doi.org/10.4324/9780429433863 

https://doi.org/10.1111/pirs.12648
https://doi.org/10.1016/j.biocon.2016.05.007
https://doi.org/10.1007/s00267-024-02016-x
https://doi.org/10.1016/j.biocon.2015.04.027
https://doi.org/10.1016/j.gloenvcha.2023.102740
https://doi.org/10.1016/j.landusepol.2020.105220
https://doi.org/10.1016/j.worlddev.2012.06.011
https://doi.org/10.1007/s10531-023-02644-5
https://doi.org/10.1007/s10531-023-02644-5
https://doi.org/10.4324/9780429433863


Cieślak, I., Pawlewicz, K., Pawlewicz, A., & Szuniewicz, K. (2015). Impact of the Natura 2000 

network on social-economic development of rural communes in Poland. Research for Rural 

Development, 2, 169–175. 

Cremer-Schulte, D., & Dissart, J. C. (2015). Evaluating rural development in French regional 

nature parks. Journal of Environmental Planning and Management, 58(3), 383–403. 

https://doi.org/10.1080/09640568.2013.859571 

Cruz, A. D. L., Benedicto, J., & Gil, A. (2011). Socio-economic benefits of Natura 2000 in 

Azores Islands–a case study approach on ecosystem services provided by a special protected area. 

Journal of Coastal Research, 1955-1959. 

Czeszczewik, D., Ginter, A., Mikusiński, G., Pawłowska, A., Kałuża, H., Smithers, R. J., & 

Walankiewicz, W. (2019). Birdwatching, logging and the local economy in the Białowieża Forest, 

Poland. Biodiversity and Conservation, 28(11), 2967-2975. https://doi.org/10.1007/s10531-019-

01808-6  

D'Alberto, R., Pagliacci, F., & Zavalloni, M. (2023). A socioeconomic impact assessment of three 

Italian national parks. Journal of Regional Science, 63(1), 114-147. 

https://doi.org/10.1111/jors.12618 

Díaz, S., Demissew, S., Carabias, J., Joly, C., Lonsdale, M., Ash, N., ... & Zlatanova, D. (2015). 

The IPBES Conceptual Framework—connecting nature and people. Current Opinion in 

Environmental Sustainability, 14, 1-16. https://doi.org/10.1016/j.cosust.2014.11.002 

Du, W., Penabaz-Wiley, S. M., Njeru, A. M., & Kinoshita, I. (2015). Models and approaches for 

integrating protected areas with their surroundings: a review of the literature. Sustainability, 7(7), 

8151-8177. https://doi.org/10.3390/su7078151 

Dudley, N. (Ed.). (2008). Guidelines for applying protected area management categories. IUCN. 

European Union. (2024). Regulation (EU) 2024/1991 of the European Parliament and of the 

Council of 24 June 2024 on nature restoration and amending Regulation (EU) 2022/869. 

http://data.europa.eu/eli/reg/2024/1991/oj  

Dziemianowicz, W., Peszat, K., & Przyborowski, K. (2015). Natura 2000 w kontekście 

konkurencyjności i możliwości rozwojowych gmin w Polsce. Studia Regionalne i Lokalne, (1 

(59), 86-103. https://doi.org/10.7366/1509499515904 

Farkas, J. Z., & Kovács, A. D. (2021). Nature conservation versus agriculture in the light of socio-

economic changes over the last half-century–Case study from a Hungarian national park. Land 

Use Policy, 101, 105131. https://doi.org/10.1016/j.landusepol.2020.105131 

Folke, C., Pritchard Jr, L., Berkes, F., Colding, J., & Svedin, U. (2007). The problem of fit 

between ecosystems and institutions: ten years later. Ecology and society, 12(1). 

https://doi.org/10.5751/ES-02064-120130  

Gantioler, S., Rayment, M., ten Brink, P., McConville, A., Kettunen, M., & Bassi, S. (2014). The 

costs and socio-economic benefits associated with the Natura 2000 network. International 

Journal of Sustainable Society, 6(1-2), 135-157. https://doi.org/10.1504/IJSSOC.2014.057894 

GDOŚ (2024). Generalna Dyrekcja Ochrony Środowiska. Data as of 1.04.2024. Retrieved from: 

https://www.gov.pl/web/gdos     

https://doi.org/10.1080/09640568.2013.859571
https://doi.org/10.1007/s10531-019-01808-6
https://doi.org/10.1007/s10531-019-01808-6
https://doi.org/10.1111/jors.12618
https://doi.org/10.1016/j.cosust.2014.11.002
https://doi.org/10.3390/su7078151
http://data.europa.eu/eli/reg/2024/1991/oj
https://doi.org/10.1016/j.landusepol.2020.105131
https://doi.org/10.5751/ES-02064-120130
https://doi.org/10.1504/IJSSOC.2014.057894
https://www.gov.pl/web/gdos


Gibbs, D., While, A., & Jonas, A. E. (2007). Governing nature conservation: the European Union 

Habitats Directive and conflict around estuary management. Environment and Planning A, 39(2), 

339-358. https://doi.org/10.1068/a37399 

Głogowska, M., Szendera, W., & Chmielewski, W. (2013). Konflikty społeczne na obszarach 

Natura 2000 w Polsce. Woda-Środowisko-Obszary Wiejskie, 13. 

Grodzińska-Jurczak, M., & Cent, J. (2011). Expansion of nature conservation areas: problems 

with Natura 2000 implementation in Poland? Environmental Management, 47, 11-27. 

https://doi.org/10.1007/s00267-010-9583-2 

Grodzińska-Jurczak, M., Strzelecka, M., Kamal, S., & Gutowska, J. (2012). Effectiveness of 

Nature Conservation–a case of Natura 2000 sites in Poland. Protected Area Management, 183. 

https://doi.org/10.5772/50664 

Gurney, G. G., Adams, V. M., Álvarez-Romero, J. G., & Claudet, J. (2023). Area-based 

conservation: Taking stock and looking ahead. One Earth, 6(2), 98-104. 

https://doi.org/10.1016/j.oneear.2023.01.012 

GUS BDL (2024). Główny Urząd Statystyczny: Bank Danych Lokalnych. Data as of 1.04.2024. 

Retrieved from: https://bdl.stat.gov.pl/bdl/metadane  

Gutowska, J. (2015). Nature conservation in local communities’ development: Case of Natura 

2000 in Polish municipalities (Doctoral dissertation). https://ruj.uj.edu.pl/bitstreams/5af52fd5-

3559-46f5-b2a4-9662b00ba96b/download  

Hjerpe, E., Armatas, C. A., & Haefele, M. (2022). Amenity-based development and protected 

areas in the American West. Land Use Policy, 116, 106064. 

https://doi.org/10.1016/j.landusepol.2022.106064 

Kandel, P., Pandit, R., White, B., & Polyakov, M. (2022). Do protected areas increase household 

income? Evidence from a meta-analysis. World Development, 159, 106024. 

https://doi.org/10.1016/j.worlddev.2022.106024 

Kauano, É. E., Silva, J. M. C., Diniz Filho, J. A. F., & Michalski, F. (2020). Do protected areas 

hamper economic development of the Amazon region? An analysis of the relationship between 

protected areas and the economic growth of Brazilian Amazon municipalities. Land Use Policy, 

92, 104473. https://doi.org/10.1016/j.landusepol.2020.104473 

Kluvankova‐Oravska, T., Chobotová, V., Banaszak, I., Slavikova, L., & Trifunovova, S. (2009). 

From government to governance for biodiversity: the perspective of central and Eastern European 

transition countries. Environmental Policy and Governance, 19(3), 186-196. 

https://doi.org/10.1002/eet.508 

Krugman, P. (2011). The new economic geography, now middle-aged. Regional Studies, 45(1), 1-

7. https://doi.org/10.1080/00343404.2011.537127 

LeSage, J. P. (2014). What regional scientists need to know about spatial econometrics. The 

Review of Regional Studies, 44(1), 13–32. 

Locke, H., & Dearden, P. (2005). Rethinking protected area categories and the new paradigm. 

Environmental Conservation, 32(1), 1-10. 

https://doi.org/10.1068/a37399
https://doi.org/10.1007/s00267-010-9583-2
https://doi.org/10.5772/50664
https://doi.org/10.1016/j.oneear.2023.01.012
https://bdl.stat.gov.pl/bdl/metadane
https://ruj.uj.edu.pl/bitstreams/5af52fd5-3559-46f5-b2a4-9662b00ba96b/download
https://ruj.uj.edu.pl/bitstreams/5af52fd5-3559-46f5-b2a4-9662b00ba96b/download
https://doi.org/10.1016/j.landusepol.2022.106064
https://doi.org/10.1016/j.worlddev.2022.106024
https://doi.org/10.1016/j.landusepol.2020.104473
https://doi.org/10.1002/eet.508
https://doi.org/10.1080/00343404.2011.537127


Lundmark, L. J., Fredman, P., & Sandell, K. (2010). National parks and protected areas and the 

role for employment in tourism and forest sectors: A Swedish case. Ecology and Society, 15(1). 

https://doi.org/10.5751/ES-03175-150119 

Mammides, C. (2020). Evidence from eleven countries in four continents suggests that protected 

areas are not associated with higher poverty rates. Biological Conservation, 241, 108353. 

https://doi.org/10.1016/j.biocon.2019.108353 

Marcińczak, S., & Bartosiewicz, B. (2018). Commuting patterns and urban form: Evidence from 

Poland. Journal of Transport Geography, 70, 31-39. 

https://doi.org/10.1016/j.jtrangeo.2018.05.019 

Maxwell, S. L., Cazalis, V., Dudley, N., Hoffmann, M., Rodrigues, A. S. L., Stolton, S., Visconti, 

P., Woodley, S., Kingston, N., Lewis, E., Maron, M., Strassburg, B. B. N., Wenger, A., Jonas, H. 

D., Venter, O., & Watson, J. E. M. (2020). Area-based conservation in the twenty-first century. 

Nature, 586(7828), 217-227. https://doi.org/10.1038/s41586-020-2773-z 

McGranahan, D. A. (2008). Landscape influence on recent rural migration in the US. Landscape 

and Urban Planning, 85(3-4), 228-240. https://doi.org/10.1016/j.landurbplan.2007.12.001 

Ministerstwo Sportu i Turystyki. (2017). Badanie rynku pracy w turystyce. Warszawa, 

https://www.gov.pl/web/sport/rynek-pracy-w-turystyce 

Ministry of Housing, Communities & Local Government. (2019, September 26). English Indices 

of Deprivation 2019: Statistical release. GOV.UK. 

https://assets.publishing.service.gov.uk/media/5d8e26f6ed915d5570c6cc55/IoD2019_Statistical_

Release.pdf 

Mose, I. (Ed.). (2007). Protected areas and regional development in Europe: Towards a new 

model for the 21st century. Ashgate Publishing, Ltd. 

Mose, I., & Weixlbaumer, N. (2006). Protected areas as a tool for regional development? 

Exploring the Nature of Management, 149. 

Mouillot, D., Velez, L., Albouy, C., Casajus, N., Claudet, J., Delbar, V., ... & Thuiller, W. (2024). 

The socioeconomic and environmental niche of protected areas reveals global conservation gaps 

and opportunities. Nature communications, 15(1), 9007. https://doi.org/10.1038/s41467-024-

53241-1  

Nardo, M., Saisana, M., Saltelli, A., Tarantola, S., Hoffmann, A., & Giovannini, E. (2008). 

Handbook on constructing composite indicators: Methodology and user guide (OECD Statistics 

Working Papers, No. JRC47008). OECD Publishing. https://doi.org/10.1787/9789264043466-en  

Niedziałkowski, K., Blicharska, M., Mikusiński, G., & Jędrzejewska, B. (2014). Why is it 

difficult to enlarge a protected area? Ecosystem services perspective on the conflict around the 

extension of the Białowieża National Park in Poland. Land Use Policy, 38, 314-329. 

https://doi.org/10.1016/j.landusepol.2013.12.002 

Oldekop, J. A., Holmes, G., Harris, W. E., & Evans, K. L. (2015). A global assessment of the 

social and conservation outcomes of protected areas. Conservation Biology, 30, 133-141. 

https://doi.org/10.1111/cobi.12568 

https://doi.org/10.5751/ES-03175-150119
https://doi.org/10.1016/j.biocon.2019.108353
https://doi.org/10.1016/j.jtrangeo.2018.05.019
https://doi.org/10.1038/s41586-020-2773-z
https://doi.org/10.1016/j.landurbplan.2007.12.001
https://www.gov.pl/web/sport/rynek-pracy-w-turystyce
https://assets.publishing.service.gov.uk/media/5d8e26f6ed915d5570c6cc55/IoD2019_Statistical_Release.pdf
https://assets.publishing.service.gov.uk/media/5d8e26f6ed915d5570c6cc55/IoD2019_Statistical_Release.pdf
https://doi.org/10.1038/s41467-024-53241-1
https://doi.org/10.1038/s41467-024-53241-1
https://doi.org/10.1787/9789264043466-en
https://doi.org/10.1016/j.landusepol.2013.12.002
https://doi.org/10.1111/cobi.12568


Petrova, S. (2016). Communities in transition: Protected nature and local people in Eastern and 

Central Europe. Routledge. https://doi.org/10.1515/soeu-2015-630311 

Piasecki, A. (2019). Water and sewage management issues in rural Poland. Water, 11(3), 625. 

https://doi.org/10.3390/w11030625 

Polish Press Agency. (2024, September 10th). Polish climate ministry wants to introduce 

environmental subsidy for municipalities. Biznes PAP. 

https://biznes.pap.pl/wiadomosci/gospodarka/polish-climate-ministry-wants-introduce-

environmental-subsidy-municipalities (last accessed: 1.04.2025) 

Reinius, S. W., & Fredman, P. (2007). Protected areas as attractions. Annals of Tourism Research, 

34(4), 839-854. https://doi.org/10.1016/j.annals.2007.03.011 

Robalino, J., & Villalobos, L. (2015). Protected areas and economic welfare: An impact 

evaluation of national parks on local workers' wages in Costa Rica. Environment and 

Development Economics, 20(3), 283-310. https://doi.org/10.1017/S1355770X14000461 

Roe, D. (2008). The origins and evolution of the conservation-poverty debate: A review of key 

literature, events, and policy processes. Oryx, 42(4), 491-503. 

https://doi.org/10.1017/S0030605308002032 

Rok, J., & Herbst, M. (2023). The Environmental Kuznets Curve inside a city region: What is the 

role of suburbanization in decoupling air pollution from growing income? Cities, 139, 104381. 

https://doi.org/10.1016/j.cities.2023.104381 

Rüttenauer, T. (2022). Spatial regression models: A systematic comparison of different model 

specifications using Monte Carlo experiments. Sociological Methods & Research, 51(2), 728-759. 

https://doi.org/10.1177/0049124119882467 

Schirpke, U., Marino, D., Marucci, A., & Palmieri, M. (2018). Positive effects of payments for 

ecosystem services on biodiversity and socio-economic development: Examples from Natura 

2000 sites in Italy. Ecosystem Services, 34, 96-105. https://doi.org/10.1016/j.ecoser.2018.10.006 

Siltanen, J., Petursson, J. G., Cook, D., & Davidsdottir, B. (2022). Diversity in protected area 

governance and its implications for management: An institutional analysis of selected parks in 

Iceland. Land, 11(2), 315. https://doi.org/10.3390/land11020315  

Sims, K. R. (2010). Conservation and development: Evidence from Thai protected areas. Journal 

of Environmental Economics and Management, 60(2), 94-114. 

https://doi.org/10.1016/j.jeem.2010.05.003 

Sims, K. R., Thompson, J. R., Meyer, S. R., Nolte, C., & Plisinski, J. S. (2019). Assessing the 

local economic impacts of land protection. Conservation Biology, 33(5), 1035-1044. 

https://doi.org/10.1111/cobi.13318 

Smętkowski, M. (2018). The role of exogenous and endogenous factors in the growth of regions 

in Central and Eastern Europe: The metropolitan/non-metropolitan divide in the pre-and post-

crisis era. European Planning Studies, 26(2), 256-278. 

https://doi.org/10.1080/09654313.2017.1361585 

https://doi.org/10.1515/soeu-2015-630311
https://doi.org/10.3390/w11030625
https://biznes.pap.pl/wiadomosci/gospodarka/polish-climate-ministry-wants-introduce-environmental-subsidy-municipalities
https://biznes.pap.pl/wiadomosci/gospodarka/polish-climate-ministry-wants-introduce-environmental-subsidy-municipalities
https://doi.org/10.1016/j.annals.2007.03.011
https://doi.org/10.1017/S1355770X14000461
https://doi.org/10.1017/S0030605308002032
https://doi.org/10.1016/j.cities.2023.104381
https://doi.org/10.1177/0049124119882467
https://doi.org/10.1016/j.ecoser.2018.10.006
https://doi.org/10.3390/land11020315
https://doi.org/10.1016/j.jeem.2010.05.003
https://doi.org/10.1111/cobi.13318
https://doi.org/10.1080/09654313.2017.1361585


Smętkowski, M., & Wójcik, P. (2012). Regional convergence in Central and Eastern European 

countries: A multidimensional approach. European Planning Studies, 20(6), 923-939. 

https://doi.org/10.1080/09654313.2012.673560 

Stanny, M. (2010). Poziom rozwoju gospodarczego i społecznego gmin wiejskich regionu 

Zielonych Płuc Polski względem klasyfikacji obszarowej sieci Natura 2000. Wieś i Rolnictwo, 

146(1), 93-105. https://doi.org/10.53098/wir.2010.1.146/05  

Stern, M. J. (2008). The power of trust: Toward a theory of local opposition to neighboring 

protected areas. Society and Natural Resources, 21(10), 859-875. 

https://doi.org/10.1080/08941920801973763 

Strzelecka, M., Rechciński, M., Tusznio, J., Akhshik, A., & Grodzińska-Jurczak, M. (2021). 

Environmental justice in Natura 2000 conservation conflicts: The case for resident empowerment. 

Land Use Policy, 107, 105494. https://doi.org/10.1016/j.landusepol.2021.105494 

Śleszyński, P. (2017). Wyznaczenie i typologia miast średnich tracących funkcje społeczno-

gospodarcze. Polish Geographical Review/Przegląd Geograficzny, 89(4). 

https://doi.org/10.7163/PrzG.2017.4.3  

Tobler, W. (2004). On the first law of geography: A reply. Annals of the Association of American 

Geographers, 94(2), 304-310. https://doi.org/10.1111/j.1467-8306.2004.09402009.x 

Townsend, P. (1987). Deprivation. Journal of Social Policy, 16(2), 125-146. 

https://doi.org/10.1017/S0047279400020341 

Vilela, T., Malky-Harb, A., & Mendizábal-Vergara, C. (2022). The impact of protected areas on 

poverty: Evidence from Chile. Revista Chilena de Historia Natural, 95. 

Waltert, F., Schulz, T., & Schläpfer, F. (2011). The role of landscape amenities in regional 

development: Evidence from Swiss municipality data. Land Use Policy, 28(4), 748-761. 

Waltert, F., & Schläpfer, F. (2010). Landscape amenities and local development: A review of 

migration, regional economic, and hedonic pricing studies. Ecological Economics, 70(2), 141-

152. 

Warchalska-Troll, A. (2018). Natura 2000 sites in the Polish Carpathians vs local development: 

Inevitable conflict? Eco. Mont, 10(2). https://doi.org/10.1553/eco.mont-10-2s50 

Warchalska-Troll, A. (2019). Do economic opportunities offered by national parks affect social 

perceptions of parks? A study from the Polish Carpathians. Mountain Research and Development, 

39(1), R37-R46. 

Wesołowski, T., Gutowski, J. M., Jaroszewicz, B., Kowalczyk, R., Niedziałkowski, K., Rok, J., & 

Wójcik, J. M. (2018). Park Narodowy Puszczy Białowieskiej - Ochrona przyrody i rozwój 

lokalnych społeczności [The National Park of the Białowieża Forest - Nature conservation and 

development of local communities]. www.forestbiology.org, Article 2: 1–28. 

West, P., Igoe, J., & Brockington, D. (2006). Parks and peoples: The social impact of protected 

areas. Annual Review of Anthropology, 35, 251-277. 

https://doi.org/10.1146/annurev.anthro.35.081705.123308 

https://doi.org/10.1080/09654313.2012.673560
https://doi.org/10.53098/wir.2010.1.146/05
https://doi.org/10.1080/08941920801973763
https://doi.org/10.1016/j.landusepol.2021.105494
https://doi.org/10.7163/PrzG.2017.4.3
https://doi.org/10.1111/j.1467-8306.2004.09402009.x
https://doi.org/10.1017/S0047279400020341
https://doi.org/10.1553/eco.mont-10-2s50
https://doi.org/10.1146/annurev.anthro.35.081705.123308


Yakusheva, N. (2019). Managing protected areas in Central Eastern Europe: Between path-

dependence and Europeanisation. Land Use Policy, 87, 104036. 

https://doi.org/10.1016/j.landusepol.2019.104036 

Zawilińska, B., Brańka, P., Majewski, K., & Semczuk, M. (2021). National parks—Areas of 

economic development or stagnation? Evidence from Poland. Sustainability, 13(20), 11351. 

https://doi.org/10.3390/su132011351 

https://doi.org/10.1016/j.landusepol.2019.104036
https://doi.org/10.3390/su132011351

