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 9 

Abstract 10 

Protected areas (PAs) seek to conserve valuable genes, species and ecosystems by 11 

applying a legal regime that restricts many socioeconomic activities and also offers 12 

opportunities for new ones. As a result, PAs have been claimed by some authors to 13 

boost socioeconomic conditions in rural areas mainly through tourism activities. 14 

However, others have claimed that PAs contribute to rural depopulation through the 15 

worsening of living conditions of local residents because of restrictions resulting from 16 

protection regulations. Here, we applied a multiple-paired Before-After-Control-Impact 17 

(BACI) research design on a census on protected rural municipalities (cases; N=52) 18 

versus unprotected rural municipalities (controls; N=55) in Spain to ascertain whether 19 

PAs had positive or negative effects on rural populations using three indicators on 20 

depopulation with official municipal data from 1996 until 2019: Compound annual 21 

growth rate (CAGR); Proportion of reproductive individuals (REP); and Proportion of 22 

reproductive females (WREP). We controlled for some confounders such as biophysical 23 
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characteristics and regional regulations by carefully selecting our sample of 24 

municipalities spatially. Our results show that depopulation figures were worse in cases 25 

than in controls, with some exceptions whose characteristics should be further explored. 26 

Municipalities in Sites of Community Importance (SCIs) performed best against rural 27 

depopulation and generally better than their controls, whereas municipalities in 28 

Biosphere Reserves and Special Protection Areas (SPAs) showed mostly worse figures. 29 

Our findings suggest that, while necessary and important for biodiversity, multiple-use 30 

PAs generally entailed negative consequences for Spanish rural populations that need to 31 

be offset by State’s intervention.  32 

Keywords: Natura 2000; Biosphere Reserve; rural demography; reproductive cohort; 33 

municipality; BACI design 34 

 35 

1. Introduction 36 

Protected areas (PAs) are legally recognised and geographically defined spaces aimed at 37 

the long-term conservation of biodiversity, ecosystem services and associated cultural 38 

values (Dudley, 2008). Currently, PAs cover more than 20 million km2, or 15% of the 39 

terrestrial and freshwater ecosystems globally (Protected Planet, 2020).  Actually, 40 

biodiversity conservation is the second largest land use globally after agriculture which 41 

covers around 30% of the World’s terrestrial area (UNEP, 2014). Current international 42 

biodiversity targets for 2020 (CBD, 2010) are political in nature and far lower than what 43 

scientific studies recommend in light of disappointing conservation outcomes (Butchart 44 

et al., 2010;  Noss et al., 2012; IPBES; 2019), especially for the most important areas 45 

for biodiversity (Butchart et al., 2015; Cunningham & Beazley, 2018; UNEP-WCMC et 46 

al., 2018). Therefore, countries and international conservation organisations are having 47 
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active discussions to set up more ambitious and scientifically-driven post-2020 48 

biodiversity targets (CBD, 2020), which will most likely entail a substantial increase 49 

both in PA coverage and greater legal and managerial stringency in order to curve down 50 

biodiversity loss (IUCN, 2020).  51 

PAs include the remaining populations of many endangered species, as well as other 52 

species of conservation interest (Deguise & Kerr, 2006; Barnes et al., 2016). 53 

Nevertheless, PAs do not only harbour important biodiversity. Some PAs, especially in 54 

highly humanised contexts like Europe, also include human populations within their 55 

boundaries. A broad distinction of PAs according to their legal stringency can be made 56 

between: ‘reserves’ (i.e. legally stringent PAs that restrict or forbid most human 57 

activities within their boundaries) and ‘multiple-use PAs’ (i.e. legally lenient PAs that 58 

allow a diversity of human uses that are compatible with the conservation of 59 

biodiversity; Nelson & Chomitz, 2011). Reserves generally align with IUCN 60 

management categories I, II and III, whereas multiple-use PAs usually encompass 61 

categories IV to VI (Dudley, 2008; Nagendra, 2008). Human populations are not 62 

usually allowed to live inside ‘reserves’ whereas in some areas like South America, 63 

India, Central Africa, Mongolia or the European Union, large PAs such as nature parks, 64 

Biosphere Reserves, Natura 2000 sites or even national parks may include human 65 

dwellings and a range of socioeconomic activities (Coad et al., 2008; Rodríguez-66 

Rodríguez, 2012; Järv et al., 2016; UNESCO, 2019; European Commission, 2020a). 67 

Together with expected positive biodiversity outcomes, forecast increases in 68 

international biodiversity protection targets will most likely involve greater social and 69 

economic impacts on human populations around the World, chiefly for those living in 70 

rural areas and in developing nations (Ferraro, 2002; Naughton-Treves et al., 2005; De 71 

Santo, 2013).     72 
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A diversity of studies have assessed the environmental effects of PAs in different 73 

settings (Geldmann et al., 2013; Davis et al., 2014; Edgar et al., 2014; Spracklen et al., 74 

2015; Barnes et al., 2016). However, not so many have yet assessed the social and 75 

economic effects of PAs on local communities (Joppa, 2012), especially in Europe 76 

(Jones et al., 2020). On the one hand, many PAs are located in remote, 77 

socioeconomically depressed areas where conservation regulations do not affect human 78 

interests much; on the other, PAs harbour a range of well-conserved natural and cultural 79 

heritage that may act as endogenous socioeconomic drivers for rural areas (Chape et al., 80 

2008). Therefore, two main strains of thought interpret PAs’ social and economic 81 

impacts. The first one considers PAs as socioeconomic drivers that promote sustainable 82 

development of rural populations as a result of direct employment in PAs or new 83 

business opportunities linked to eco-friendly products and services such as tourism 84 

(Kettunen & Ten Brink, 2013; Sala et al., 2013; Stolton et al., 2015). The second one 85 

deems PAs bureaucratic hindrances to local development that result in the 86 

impoverishment, loss of quality of life and marginalisation of affected rural areas (West 87 

et al., 2006; De Santo, 2013; Paniagua, 2017). Either way, the regulations in force to 88 

conserve biodiversity impose some restrictions to the customary use of natural resources 89 

that are likely to affect local residents and businesses positively or negatively on a 90 

sectoral, case-by-case basis (Naughton-Treves et al., 2005; Oglethorpe et al., 2007; 91 

Coad et al., 2008; Joppa et al., 2009; Joppa, 2012; Jones et al., 2020).  92 

The European Union created the largest multi-nationally coordinated PA network in 93 

1992: The Natura 2000 Network (EEC, 1992).  It is made of three multiple-use PA 94 

categories aimed at the sustainable development of sites: Sites of Community 95 

Importance (SCIs); Special Areas of Conservation (SACs); and Special Protection 96 

Areas for Birds (SPAs; European Commission, 2020a). Together, they cover 17.9% of 97 
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the Union’s land territory (EEA, 2020a) and the largest part of its countries’ designated 98 

protected area, mostly in rural areas. However, Natura 2000 planning and management 99 

processes have not always had sufficient stakeholder input across the European Union 100 

(Ferranti et al. 2014; Blicharska et al. 2016). As a result, designation of PAs has 101 

sometimes been contested by local populations on governance and socioeconomic 102 

grounds that may influence depopulation of rural areas (Grodzinska-Jurczak & Cent, 103 

2011; Vidal-González & Calero, 2014). In other cases, local populations have actively 104 

advocated for the protection of some natural areas (Pérez, 2013).  105 

Depopulation of rural areas in the European Union is a selective process that is chiefly 106 

driven by two main factors: 1) Negative birth-death dynamics and; 2) Emigration of 107 

young people and middle aged people, especially of trained young women, to middle 108 

cities as a result of insufficient job opportunities, transport and communication 109 

infrastructures, social care and health facilities, education and banking services, and 110 

cultural activities (Perpiña et al., 2018). Young and middle age classes are however 111 

essential to the maintenance of rural populations as they deal with basic socioeconomic 112 

activities including productive work, reproduction and care of the elderly (Delgado y 113 

Martínez, 2017; CES, 2018).  114 

Spain is a biodiversity-rich, Mediterranean country of the European Union (Araújo et 115 

al., 2007; Múgica et al., 2010). Twenty-eight point twelve per cent of its land and 116 

freshwater territory has been designated under different, sometimes overlapping, 117 

categories of PAs (UNEP-WCMC & IUCN, 2020). This makes the largest absolute PA 118 

coverage figures of the European Union and one of the largest World’s relative figures 119 

(OECD, 2017; EEA, 2020a). Spain also outstands as the second world’s tourism 120 

destination (UNWTO, 2019). It has a rich natural and cultural heritage (UNESCO, 121 

2017; 2020), a vast territorial capital that may help to revitalise depressed rural areas 122 
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(Labianca & Navarro, 2019; Molinero y Alario, 2019). At the same time, loss of 123 

population in rural areas is a long-lasting phenomenon in Spain and other European 124 

areas as a result of poorer living conditions linked to fewer job opportunities and less 125 

access to essential services than in urban areas (CES, 2018; Perpiña et al., 2018; 126 

Molinero y Alario, 2019). In particular, scarcity of young women due to scant job 127 

opportunities, limited services and greater gender discrimination than in urban areas is 128 

one of the major limitations to rural demography in Spain (Bustos, 2005; CES, 2018). 129 

Rural depopulation has resulted in environmental and socioeconomic impacts in rural 130 

areas including: Agricultural abandonment; natural succession and forest recovery 131 

leading to increased fire risk; massive land development around main cities and coastal 132 

areas; ageing; predominantly male resident populations; decline of traditional economic 133 

activities and cultural practices; and marginalisation of remote rural populations (Saco, 134 

2010; Van der Zanden et al., 2017; CES, 2018; Labianca & Navarro, 2019).  135 

Depopulation of rural areas in the European Union has been addressed through specific 136 

policies, such as cohesion policy instruments or the second pillar of the Common 137 

Agricultural Policy, devoted to rural development (European Parliament, 2017; 2020). 138 

Such policies have been translated to the Spanish rural context through regional 139 

development programmes using EAFRD funds, although with marked regional 140 

differences in implementation and efficiency across the country’s autonomous regions 141 

(CES, 2018). Only recently was rural depopulation paid attention to by the passing of 142 

the Law on Sustainable Rural Development (Spanish Government, 2007a) and its 143 

implementing Sustainable Rural Development Programme (Spanish Government, 144 

2010). More recently, the Spanish Government has paid more institutional attention to 145 

the issue by producing the National Strategy before the Demographic Challenge 146 

(Spanish Government, 2019) and creating the Ministry for Ecological Transition and 147 
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Demographic Challenge (Spanish Government, 2020a). Nevertheless, the 148 

implementation of the measures included in such policies is low, slow and very 149 

different across measures so far (CES, 2018).  150 

To our knowledge, no study has yet scientifically assessed the effects of PAs on human 151 

demography in a country with acute rural depopulation figures and more than one fourth 152 

of its territory under biodiversity conservation regulations such as Spain. Are PAs an 153 

opportunity for sustainable development in impoverished rural Spain or the final blow 154 

for human populations in Spanish rural areas? This is the research question we tried to 155 

answer here through a two-tailed hypothesis that was tested: PAs have had an impact on 156 

human demography in rural Spain.  We assessed the effects of PA designation on 157 

human populations in rural Spain with an emphasis in the reproductively-active cohort, 158 

and explored possible contextual factors for those effects.  159 

 160 

2. Methods 161 

2.1. Study area 162 

Spain is an administratively decentralised country where the central government holds 163 

competency for basic environmental (Spanish Government, 2007b) and rural 164 

development (Spanish Government, 2007a) law-making that the 17 regional 165 

governments and 2 autonomous cities must abide by and can expand in their territories. 166 

PA designation and management is a regional competency in Spain, as it is the 167 

development and implementation of rural development policies, which may entail 168 

substantial regional differences in the socioeconomic effects of PA designation in rural 169 

areas (CES, 2018; Maroto y Pinos, 2019).  170 

 171 
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We used an official, operative definition of rural area based on demography that is 172 

applied by Spanish institutions such as the Ministry of Environment or the National 173 

Statistics Institute. It considers rural municipalities those having less than 10,000 174 

inhabitants (Perales y Martínez, 2017; CES, 2018). Thus, human settlements equal to or 175 

greater than 10,000 inhabitants were selected as cities from an official GIS layer (N= 176 

633; IGN, 2020a). Defining purely “rural” areas was challenging, as urbanisation and 177 

population density gradients between urban and rural areas normally occur producing 178 

fuzzy peri-urban areas from cities’ boundaries (Karg et al., 2019). Thus, an operational 179 

definition of ‘peri-urban areas’ was used by applying 20 km buffers around city 180 

polygons across the Spanish land territory. Twenty kilometres was considered an 181 

adequate average distance for which the largest effects from cities and the greatest 182 

concentration of infrastructures can be found and it was similarly used in previous 183 

studies (Karg et al., 2019). All the remaining land territory was considered ‘rural area’: 184 

Approximately 263,450 km2 or 52% of the Spanish land territory.  185 

 186 

2.2. Study design 187 

A BACI research design was applied whereby rural municipality population data for the 188 

1996-2019 available time series was retrieved yearly (INE, 2020) for a maximum of six 189 

years Before the designation date of each selected PA (Impact), and a minimum of four 190 

years After their designation date, for a sample of Case and Control municipalities. 191 

BACI designs are adequate research designs to assess causality (Smith, 2002). 192 

Cases were rural municipalities whose territories were completely covered by PAs 193 

(>99%), thus affected by PA regulations. In case of spatial overlaps between different 194 

PA categories (e.g. Nature Park and Biosphere Reserve), the cases were assigned the PA 195 

category covering the largest proportions of their territories (>50%) and the designation 196 
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date of that category was considered the Impact date of that case. Controls were rural 197 

municipalities adjacent to cases (i.e. sharing boundaries) whose territories were 198 

completely unprotected (<1% was protected) and that were located in the same 199 

administrative region as their cases in order to spatially control for both bio-physical 200 

and administrative confounders.  201 

Some authors have claimed the reduced validity of some ‘uncontrolled’ comparisons 202 

between cases and controls when using BACI designs and the need to ‘match’ them 203 

according to a set of covariates that may influence the dependent variable/s (Andam et 204 

al., 2010; Nelson & Chomitz, 2011). Thus, an initial bio-physical similarity check was 205 

further performed for seven covariates that might influence depopulation in Spanish 206 

rural areas in order to ascertain the internal validity of comparisons between cases and 207 

controls. The seven considered covariates were: Size of municipality; Initial population 208 

at year 1; Distance to cities; Distance to main transport infrastructures (motorways); 209 

Percentage of urban land cover; Percentage of agricultural land cover; and Percentage of 210 

forest land cover. Corine-Land Cover’s land use-land cover data for the year 2012 211 

(IGN, 2020b) was used to check for municipalities’ land covers. The normalised 212 

Manhattan Similarity Coefficient (S) was used to assess similarity between cases and 213 

controls (Cha, 2007). It ranges between 0 (complete dissimilarity between groups) and 1 214 

(complete similarity):  215 

𝐷(𝑋, 𝑋′) = 1 −
∑ |𝑋𝑖 − 𝑋′𝑖| 𝑅𝑎𝑛𝑔𝑒 (𝑋𝑖)⁄𝑘

𝑖=1

𝐾
 216 

Where, Xi is the median value of group X for variable i; Range is the amplitude of 217 

measurement Xi in the study area; and K is the number of variables used to assess 218 

groups X and X’. Figure 1 shows a methodological outline of the study. 219 
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 220 

Figure 1. Outline of the research design 221 

 222 

2.3. Data sources 223 

PA GIS layers, administrative boundary layers (municipalities’ and regions’) and 224 

potential covariate GIS layers were downloaded from official data sources in April 2020 225 

(Appendix A). Yearly registered municipal population data from 1996 till 2019 was 226 

obtained from the National Statistics Institute (INE, 2020). Three relevant metrics to 227 

rural depopulation were retrieved for each case and control municipality: total 228 

population, total reproductive population (ages 15-49), and women reproductive 229 

population (15-49 years old). That reproductive age range was selected because the 230 

proportion of reproductive age classes outside it is anecdotal (UN, 2019).  231 

 232 

2.4. Data analysis 233 
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Designation dates of individual PAs were originally included in the official Biosphere 234 

Reserve layer and the national PA categories’ layer. For those dates that only included 235 

the designation year, the median date 30/06/year were selected as ‘designation date’. 236 

For SCIs and SPAs, we added their ‘proposal’ and ‘designation’ dates, respectively, 237 

from the latest version of the Natura 2000 Database (end of 2018 version; EEA, 2020b). 238 

Designation dates of Ramsar sites were retrieved from the official Ramsar Convention’s 239 

website (Ramsar, 2020) and added to the GIS layer. Then, the five PA layers were 240 

unioned in a single complete PA layer including all designation dates. The complete PA 241 

layer was clipped against the Spanish land territory to produce a terrestrial protected 242 

polygon (PP) layer. Resulting PPs less than 10 ha were deleted to prevent layer 243 

alignment errors as a result of previous operations.  244 

The rural municipalities’ layer and the terrestrial PA layer were intersected to identify 245 

potential cases. Rural municipalities that were completely protected (>99%) were 246 

identified as potential cases. Conversely, rural municipalities with less than 1% of their 247 

area protected were identified as potential controls. Then, the pre-selection was refined 248 

by identifying case and control municipalities in the same administrative region that 249 

shared boundary segments, as covariate values likely affecting population figures such 250 

as territorial policies and some biophysical characteristics will most likely be more 251 

similar than among distant municipalities. Pre-selected cases were assigned the PA 252 

category that covered the largest area of the municipality (>50%) and its designation 253 

date was selected for that case, even though some smaller areas of its territory might 254 

have an oldest designation category. In this process, only three ‘multiple use’ PA 255 

categories (IUCN Management Categories IV-VI; Dudley, 2008) remained, as they 256 

were either the biggest ones or the oldest ones: SCIs, SPAs and Biosphere Reserves.  257 
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Finally, pre-selected cases whose largest PAs had been designated before the initial date 258 

of the first available municipal population data (1996) or after 2015 (four years before 259 

the final available municipal population data, 2019) were excluded. Four years was 260 

selected as a reasonable period for designated PAs to have a measurable effect on local 261 

populations. The final census of municipalities following those selection criteria 262 

included 52 cases and 55 controls in 18 PAs and six regions (Figure 2). The 18 PAs 263 

included five SCIs, six SPAs and seven Biosphere Reserves (Appendix B).  264 

 265 

 266 

Figure 2. Case and control municipalities in the administrative map of Spain (note that the 267 

Canary Islands Region is not showing) 268 

 269 

Three indicators were used to compare Before PA designation data and After PA 270 

designation data: 1) Absolute change of the compound annual growth rate (CAGR; for 271 

total population); 2) Relative change in proportion means of total reproductive 272 
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population (REP); and 3) Relative change in proportion means of women reproductive 273 

population (WREP). For large PAs that encompassed different municipalities, median 274 

case and control values for those indicators were compared in order to minimise bias by 275 

individual municipalities acting as outliers. Our census sample of case and control 276 

municipalities was segmented and analysed according to potentially influential 277 

variables: 1) All cases and controls; 2) By administrative region; 3) By PA; 4) By PA 278 

category; 5) By the degree of protection of PAs, that accounts for the number of 279 

overlapping legal categories on a PP (Rodríguez-Rodríguez et al., 2016); and 6) By PA 280 

age (i.e. designation date).  281 

In order to explore potentially explanatory factors for depopulation figures, Spearman 282 

correlation tests among the three population indicators and a number of context 283 

variables: Area of municipalities; number of overlapping legal categories; PA age & PA 284 

category were performed for an α = 0.05 after checking the non-normality of the data, 285 

using SPSS software v. 24.  286 

 287 

3. Results 288 

3.1. Similarity between cases and controls 289 

Regional cases and controls were bio-physically similar for all covariates but two 290 

complementary ones: Percentage of agricultural cover and percentage of forest cover. 291 

The cases were notably more forested and less agricultural than controls (Table 1). 292 

Similarity between groups was nevertheless very high overall: S = 0.91.  293 

 294 

 295 
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Covariate Cases Controls 

Size (ha) 3,839 3,487 

Initial population at year 1 (inhs.) 311 235 

Distance to cities (km) 42.39 42.11 

Distance to motorways (km) 14.51 10.55 

Artificial land cover (%) 0.88 0.69 

Agricultural land cover (%) 32.45 52.05 

Forest land cover (%) 66.67 47.26 

Table 1. Biophysical similarity between cases and controls (median values) 296 

All the 107 municipalities but three (maximum population of 2,569 inhabitants) are 297 

classified as small rural municipalities with less than 2,000 inhabitants. Population 298 

density at t1 ranged between 1.61 inh/km2 and 44.37 inh/km2 in cases and controls, with 299 

59% of them being classified as areas of very low population density (<8 inh/km2) or 300 

population deserts (Appendix C).  301 

3.2. Effects of PAs on rural populations 302 

3.2.1. In Spain 303 

Both cases (N=52) and controls (N=55) increased their losses of population after the 304 

designation of PAs. However, median absolute population decrease in the cases more 305 

than doubled that in controls (CAGRcases = -0.77; CAGRcontrols = -0.37). Nevertheless, 306 

REP was slightly better in cases (REPcases = -8.11) than in controls (REPcontrols = -8.28) 307 

although WREP was worse for cases (WREPcases = -9.75) than for controls (WREPcontrols 308 

= -8.66) after PA designations.  309 

3.2.2. By administrative region 310 



15 
 

The best performing regions were Asturias and Galicia, with lower depopulation figures 311 

in cases than in controls for some indicators, yet with negative values. In all the other 312 

regions, cases behaved worse than controls for all the indicators (except for CAGR in 313 

Madrid), especially so regarding REP and WREP in Madrid and Valencia (Appendix 314 

D).  315 

3.2.3. By PA 316 

Cases in nine PAs (50% of PAs) showed worse depopulation figures than their controls 317 

for most or all the indicators. However, REP decreased less in most cases (50%) and 318 

PAs (58.82%) than in their controls. In turn, WREP depopulation figures were better 319 

just for 34.62% of the cases and 52.94% of the PAs (Appendix E).   320 

3.2.4. By PA category 321 

The cases in SCIs were the only ones that produced better depopulation figures for the 322 

three indicators than their controls on average. They lost population 5.28 times more 323 

slowly than their controls. Also, the relative decrease in WREP was 2.30 times lower 324 

than in the SCIs’ controls. The cases in the other two PA categories showed average 325 

worse depopulation figures than their controls (Table 2). When the three depopulation 326 

indicators are considered, 20% of the studied SCIs, 57% of Biosphere Reserves and 327 

67% of SPAs provided worse depopulation results for their municipalities than their 328 

controls.  329 

 330 

 331 

 332 
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Protected 

area 

category 

Cases Controls 

N CAGR 

(%) 

REP 

(%) 

WREP 

(%) 

N CAGR 

(%) 

REP 

(%) 

WREP 

(%) 

SCI 6 -0.37 -7.68 -4.37 5 -1.93 -9.89 -10.05 

SPA 15 -0.69 -11.70 -16.38 16 -0.22 -7.01 -10.17 

Biosphere 

Reserve 

31 -1.08 -7.90 -9.68 34 -0.09 -7.42 -7.09 

Table 2. Average depopulation figures by protected area category 333 

 334 

3.2.5. By degree of protection 335 

Cases in PAs with 2 overlapping legal categories performed best against rural 336 

depopulation, and substantially better than their controls for all the indicators. Cases in 337 

PAs with greater or smaller legal overlaps usually performed worse than their controls 338 

(Appendix F).  339 

3.2.6. By PA’s age 340 

The cases in the oldest PAs tended to show better CAGRabs figures than their controls. 341 

There seemed to be no clear pattern linking PA age and case performance for REP and 342 

WREP, although ‘middle aged’ PAs (6-13 years old) tended to perform better than their 343 

controls (Appendix G).    344 

3.3. Correlations. 345 

None of the three population indicators used was significantly correlated to any of the 346 

contextual variables for the case municipalities. Nevertheless, some significant 347 

correlations appeared between the contextual variables, the most important of which 348 
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related the number of legal designations with PP’s age (positively) and PA category 349 

(SIC > SPA > Biosphere Reserve; Appendix H).  350 

 351 

4. Discussion 352 

4.1. Effects of PAs on human populations 353 

With some exceptions, multiple-use PAs did not prevent rural depopulation in Spain. 354 

Actually, municipalities affected by biodiversity conservation regulations generally 355 

showed poorer depopulation figures than their controls. Although young people tended 356 

to resist slightly better in protected rural municipalities, young women were more 357 

negatively affected in protected rural communities. REP figures may have been a little 358 

better in PAs as a result of: Fewer old people; less youth emigration; and/or greater 359 

youth immigration, the two later causes might be due to more PA-related job 360 

opportunities for youngsters, but this hypothesis remains to be studied. Population 361 

change can come from birth-death dynamics or from migration processes (Oglethorpe et 362 

al., 2007; Joppa, 2012). Given that the relationships between birth and death rates and 363 

the different environmental and socioeconomic conditions created by PA regulations 364 

can be complex and difficult to ascertain, we will chiefly interpret of our depopulation 365 

results in terms of changing migration patterns, especially of young and middle aged 366 

people (REP and WREP), as suggested elsewhere (Camarero, 2009; Joppa, 2012; 367 

Delgado y Martínez, 2017; Labianca & Navarro, 2019). Moreover, the effects of 368 

migration are much more likely to be present in the short and medium terms shown in 369 

this study than those of fertility-mortality (Oglethorpe et al., 2007).  370 

Most of our census of rural municipalities is in northern-western remote inland areas of 371 

Asturias, Galicia and Castilla y Leon, where patchy dwelling patterns and depopulation 372 
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processes have been known for a long time (Delgado y Martínez, 2017; Molinero y 373 

Alario, 2019) and where PA designations have not been enough to curve down such 374 

processes. On the contrary, our results would underpin previous studies and common 375 

claims that PAs might be ‘good for nature, but bad for people’ (West et al., 2006; De 376 

Santo, 2013). Biodiversity protection regulations are likely to hamper much needed 377 

service and infrastructural development in remote rural settings in order to overcome 378 

historic and biophysical restrictions to wellbeing (Paniagua, 2017). However, rural 379 

depopulation in Spain and other places is a multi-factorial process linked to a diversity 380 

of physical, historic and socioeconomic related factors (CES, 2018; Perpiña et al., 2018) 381 

on which PA regulations are likely to have some, though limited, impact (Rodríguez-382 

Rodríguez & López, 2018). Thus, though lenient multiple-use PA regulations may 383 

contribute to increasing or decreasing depopulation figures through new opportunities 384 

and restrictions, depopulation effects should most likely not be attributed to them 385 

exclusively. Similarly to our results, Rodríguez-Rodríguez & López (2019)  found a 386 

very light perceived effect (of less than 3% change) in the number of residents living in 387 

the municipalities where multiple-use PAs were designated or in residents’ age by a 388 

large sample of multi-sectoral organisations in Spain.   389 

In order to address local claims and compensate for the restrictions imposed by PA 390 

regulations, some socioeconomic funding programmes have been put in place nationally 391 

(Spanish Government, 2005) and regionally (e.g. Government of Castilla y Leon, 2017; 392 

Government of Galicia, 2018; Government of Cantabria, 2019). Such programmes can 393 

finance initiatives by public entities, businesses, individuals or NGOs that are aimed at 394 

promoting rural development and sustainable tourism, enhancing local services and 395 

facilities, improving the natural environment, and rehabilitating cultural heritage. Some 396 

of these programmes, such as the Socioeconomic Subsidies Programme in the 397 
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Socioeconomic Influence Zones (SIZs) of the Spanish Network of National Parks 398 

(Spanish Government, 2005) have rendered good sustainability outcomes in 399 

participating municipalities (Martínez-Vega et al., 2020). Two broad socioeconomic 400 

studies on the 168 municipalities in Spanish National Parks’ SIZs showed that a number 401 

of demographic factors including total population, resident’s age, youth emigration and 402 

immigration were better on average in SIZs than in the whole country between 1991 403 

and 2016 and that only unemployment was slightly worse in them between 2007 and 404 

2016 (Perales y Martínez, 2016; 2017). Regarding their economic structure, around 405 

70% of local businesses in the SIZs belonged to the tertiary sector, whereas just around 406 

15% belonged to the primary sector around 2015 (Perales y Martínez, 2017). Such 407 

generally positive socioeconomic figures contrast with ours for a sample of less known, 408 

visited and subsidised municipalities in Natura 2000 sites or Biosphere Reserves. 409 

National Park is a widely known, highly protected and respected PA category around 410 

the World (Dudley, 2008). In the United States in 2019, visitation to national parks 411 

reached 328 million people who spent some 21 billion USD in nearby businesses, 412 

chiefly in accommodation and restaurants, with a steady expenditure increase since 413 

2012 (NPS, 2019).  In Germany, a cost-benefit analysis of the Bavarian Forest National 414 

Park also found positive economic results for surrounding communities, with tourism 415 

generating 60% of the benefits and compensating for over two thirds of the costs 416 

(Mayer, 2014).  Similarly, Robalino & Villalobos (2015) reported positive effects of 417 

visitors to national parks on the income of local private sector workers in Costa Rica. In 418 

Spain, more than 15 million people visited its 15 national parks in 2016, with some of 419 

them outstanding as massive tourist destinations (Spanish Government, 2016), which 420 

most likely benefitted surrounding communities. Communities in national parks have 421 

also benefitted from the Spanish Government’s Socioeconomic Subsidies Programme 422 
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since 1999 and, since 2005 from Regional Governments’ Programmes. Between 1999 423 

and 2016, the Central Government alone spent 145 million Euros in such programme 424 

(Spanish Government, 2016). New forms of rural tourism linked to natural and cultural 425 

heritage have evolved and increased in Spain for the past 30 years. They have been the 426 

only economic activity in remote rural areas to do so (Jurado y Pazos-García, 2016). 427 

However, serious doubts remain that most remote rural municipalities outside the well-428 

known and particularly visited Network of National Parks, or even within it, could have 429 

such positive socioeconomic figures without relying on public subsidies (Jurado y 430 

Pazos-García, 2016). These suggestions align with depopulation figures in national 431 

parks in other European countries like Estonia that have shown mixed results (Järv et 432 

al., 2016). 433 

Adequate means of living including employment and basic infrastructures are essential 434 

to a decent life and rural development (Delgado y Martínez, 2017; CES, 2018). Though 435 

both factors were not studied here, our depopulation results align with previous results 436 

that PAs may, with some exceptions, not be able to act as socioeconomic drivers in rural 437 

areas of developed countries and offer sustainable development alternatives in socially 438 

depressed areas (Jurado y Pazos-García, 2016; Rodríguez-Rodríguez & López, 2018; 439 

2019). National or supra-national State support in the form of subsidies, tax exemptions, 440 

quality labels (EUROPARC Federation, 2010; IUCN, 2017; European Commission, 441 

2020a; Spanish Government, 2020b), publicity or other is likely needed to help generate 442 

enough economic activity for rural municipalities in PAs to thrive. State help in the 443 

form of business creation, favourable tax policies or better infrastructures was deemed 444 

necessary by small rural populations in inland Spain to address the depopulation issue 445 

(Gómez-Limón et al., 2007). The European Structural Fund for Rural Development, that 446 

allocated 11-20% of its expenditure to enhance economic development in rural areas in 447 
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its 2014-2020 period, can be a useful tool to improve the quality of life in depressed 448 

European rural areas through bottom-up, participatory approaches such as LEADER 449 

(European Communities, 2006). Nevertheless, some such areas where human capital 450 

has been severely eroded may not have the capacity to implement such endogenous 451 

initiatives and are therefore facing a gloomy future (Labianca & Navarro, 2019).  452 

In a recent study, a large multi-sectoral sample of organisations perceived mixed effects 453 

on local municipalities affected by PA designations in Spain. Among the largest 454 

positive effects, they rated residents’ environmental awareness, research activities, local 455 

quality of life, and local tourist activity (Rodríguez-Rodríguez & López, 2019). Though 456 

these variables are likely to increase local economic activity and thus help retain 457 

existing population and attract new residents, they seem not to offset the population 458 

impacts of the perceived negative socioeconomic effects of PA designation, including: 459 

Restriction to property rights; regulation breaches and sanctions; local bureaucracy; and 460 

limitation to residential construction. Most of these limitations to social sustainability in 461 

PAs have been identified in European PAs (Järv et al., 2016; Blicharska et al., 2016). In 462 

developing nations, scholars have found mixed results, with some showing positive PA 463 

effects on the economic conditions of local communities (Andam et al., 2010), and 464 

others showing worsening figures (Ferraro, 2002).   465 

Reconciling the three conventional dimensions of sustainability is often challenging 466 

(Spangenberg, 2011; Cunningham & Beazley, 2018). The negative impacts of growing 467 

human populations (social dimension) on biodiversity (environmental dimension) are 468 

well established (McKee et al., 2003; Cunningham & Beazley, 2018). However, in 469 

places that have been inhabited by humans for millennia, biodiversity and human 470 

activities have co-evolved producing ecologically valuable semi-natural (cultural) 471 

landscapes that dominate, for instance, the European territory (Jongman, 2002). 472 
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Actually, very few pristine areas, if any, remain in such places. Therefore, in these 473 

places the territorial processes linked to human depopulation of rural PAs may entail 474 

mixed effects for other species. Some species are likely to benefit from reduced human 475 

intervention, land abandonment and forest recovery, whereas some others, chiefly those 476 

linked to agrarian ecosystems, will probably decrease as a result of ceasing traditional 477 

land management practices (Araújo et al., 2007; Van der Zanden et al., 2017).  478 

Whereas rural, multiple-use PAs in Spain did not stop depopulation, and similar to other 479 

settings (Radeloff et al., 2010; Labianca & Navarro, 2019), peri-urban PAs in Spain 480 

seem to attract population from urban centres and are threatened with new residential 481 

and infrastructural developments (Rodríguez-Rodríguez, 2012; Jurado y Pazos-García, 482 

2016). Thus, a sustainable territorial planning strategy in Spain should be dual. On the 483 

one hand, it should promote socioeconomic activities and basic infrastructures (such as 484 

internet connection and health, education and transport facilities) in remote rural areas 485 

(CES, 2018; Molinero y Alario, 2019). On the other, it should reinforce protection and 486 

restrict further development in natural peri-urban areas and heavily pressured coastal 487 

areas (OS, 2018; Rodríguez-Rodríguez et al., 2019). Actually, our definition of ‘rural 488 

area’ excluded most Spanish Mediterranean coastal area and a large proportion of its 489 

Atlantic coastal area with few exceptions chiefly related to coastal PAs where land 490 

development is severely restricted.  491 

The PA category that performed best against rural depopulation in Spain was SCI. 492 

Actually two of them: Sierra de Urbion y Cebollera SCI and Sabinares de Somosierra 493 

SCI were the only PAs showing better population values for the three indicators than 494 

their controls. Moreover, they showed increasing figures for all of them in the study 495 

period: total population, proportion of reproductive individuals and proportion of 496 

reproductive women. SCIs tended to be the oldest PA category and overlap more with 497 
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other legal categories. The two best-performing SCIs shared some characteristics: they 498 

were located in Castilla y Leon region; they were around 20 years old; they overlapped 499 

with other PA category; and they were designated as SACs in 2015. Here, over three-500 

quarters of the nine successful PAs in terms of overall depopulation figures were 501 

managed for all or some time since their designation, but so were most unsuccessful 502 

ones. Both Biosphere Reserves and SPAs are aimed at reconciling biodiversity 503 

conservation and local development (UNESCO, 2019; European Commission, 2020a). 504 

However, such PA categories did not generally render positive results on depopulation 505 

as an indicator of social sustainability in Spanish rural areas, even though Biosphere 506 

Reserves are actively managed in Spain (Spanish Government, 2020c). As previously 507 

suggested in studies on PA effectiveness in Spain (Rodríguez-Rodríguez & Martínez-508 

Vega, 2018), PA management does not seem to influence rural depopulation. 509 

Uncertainty remains on whether ‘reserve’ categories such as Nature Reserves or 510 

National Parks (Spanish Government, 2007b; Nagendra, 2008) may render better 511 

depopulation results in Spanish rural areas. Some semi-experimental studies pointed to 512 

greater social sustainability (including population density values) in municipalities 513 

affected by National Park regulations than in control municipalities (Perales y Martínez, 514 

2016; 2017; Martínez-Vega et al., 2020). However, those authors did not differentiate 515 

between rural and urban areas or accounted for other PA legal categories that likely 516 

affected their control areas, thus reducing internal validity.  517 

 518 

4.2. Methodological considerations 519 

Limited effects affecting the internal validity of results from cases with overlapping 520 

legal categories having different designation dates are likely to exist. Nevertheless, 521 

those effects affect just some of the studied sample of cases in which older, smaller PAs 522 
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had been designated before the considered PAs, and just for a minor part of their 523 

territories. In contrast, similarity between cases and controls was very high and greater 524 

than in previous studies using the same metric (Rodríguez-Rodríguez et al., 2019), 525 

which reinforces the internal validity of the study. Only the proportions of agricultural 526 

land versus forest land were notably different between cases and controls, as found for 527 

the rest of protected versus unprotected areas in the Iberian Peninsula (Araújo et al., 528 

2007).  529 

 530 

5. Conclusions 531 

Small remote rural municipalities in Spain showed, similar to the rest of the country, 532 

worrisome depopulation trends that jeopardise their future. Whereas PAs provide 533 

essential biodiversity conservation and a range of valuable ecosystem services to local 534 

populations, they are not always good at maintaining human populations in rural areas. 535 

The majority of Spanish municipalities in multiple-use PAs showed worse depopulation 536 

figures than their controls, suggesting that the socioeconomic opportunities provided by 537 

those PAs cannot compensate for the limitations linked to their regulations. SCIs 538 

performed best against rural depopulation, whereas other allegedly sustainable PAs such 539 

as SPAs and Biosphere Reserves showed disappointing demographic figures. However, 540 

even though PA regulations probably affect rural depopulation, they are most likely not 541 

the sole factor to do so, as emigration and birth-death dynamics are complex and multi-542 

factorial.   543 

Our results also suggest that, on their own, multiple-use PAs are not usually able to 544 

generate enough economic activity to act as territorial economic drivers and fix 545 

population in remote Spanish rural areas and that, to do so, some State support in the 546 

form of subsidies, investment, promotion or other may be needed.  Even though some 547 
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backing is likely necessary for Spanish PAs to act as socioeconomic territorial assets, 548 

territorial planners and decision-makers should be careful not to put socioeconomic 549 

development before nature conservation by making PAs mass residential or tourism 550 

attractions that will jeopardise their primary goal that is, and should always be, 551 

biodiversity conservation.  552 

 553 

Acknowledgements 554 

This work was funded by the University of Malaga through its R&D Programme.  555 

 556 

References 557 

Andam, KS., Ferraro, PJ., Sims, KRE., Healy, A. et al. 2010. Protected areas reduced 558 

poverty in Costa Rica and Thailand. PNAS, 107: 9996–10001 559 

Araújo, MB., Lobo, JM. & Moreno, JC. 2007. The effectiveness of Iberian protected 560 

areas in conserving terrestrial biodiversity. Conservation Biology, 21: 1423−1432. 561 

Barnes, M., Craigie, I., Harrison, L., Geldmann, J. et al. 2016. Wildlife population 562 

trends in protected areas predicted by national socio-economic metrics and body size. 563 

Nature Communications, 7: 12747. https://doi.org/10.1038/ncomms12747  564 

Blicharska, M., Orlikowska, EH., Roberge, JM. & Grodzinska-Jurczak, M. 2016. 565 

Contribution of social science to large scale biodiversity conservation: A review of 566 

research about the Natura 2000 network. Biological Conservation, 199: 110–122. 567 

Bustos, M.L. 2005. Envejecimiento y despoblación. Dos problemas básicos para la 568 

revitalización de la Sierra de Francia (Salamanca). Boletín de la AGE, 40: 135-151. 569 

https://doi.org/10.1038/ncomms12747


26 
 

Butchart, SHM., Walpole, M., Collen, B., van Strien, A. et al. 2010. Global 570 

biodiversity: indicators of recent declines. Science, 328: 1164−1168.  571 

Butchart, SHM., Clarke, M., Smith, RJ., Sykes, RE. et al. 2015. Shortfalls and solutions 572 

for meeting national and global conservation area targets. Conservation Letters, 8(5): 573 

329-337. 574 

Camarero, L. (Coord). 2009. La población rural de España. De los desequilibrios a la 575 

sostenibilidad social. Fundación La Caixa. Barcelona.  576 

CBD, Convention on Biological Diversity. 2020. Preparations for the Post-2020 577 

Biodiversity Framework. Available from: https://www.cbd.int/conferences/post2020 578 

(Accessed 18/08/2020) 579 

CES, Consejo Económico y Social de España. 2018. Informe. El medio rural y su 580 

vertebración social y territorial. Colección Informes 01/2018. Consejo Económico y 581 

Social de España. Available from: http://www.ces.es/informes (Accessed 582 

04/09/2020) 583 

Cha, SH. 2007. Comprehensive survey on distance/similarity measures between 584 

probability density functions. International Journal of Mathematical Models and 585 

Methods in Applied Science, 4(1): 300–307.  586 

Chape, S., Spalding, M. & Jenkins, M (Eds) 2008. The World’s protected areas. Status, 587 

values and prospects in the 21st century. University of California Press. Berkeley.  588 

Coad,  L.,  Campbell,  A.,  Miles,  L. &  Humphries,  K.  2008. The costs and benefits of 589 

protected areas for local livelihoods: a review of the current literature. Working 590 

Paper. UNEP-World Conservation Monitoring Centre. Cambridge. 591 

Cunningham, C. & Beazley, K.F. 2018. Changes in human population density and 592 

protected areas in terrestrial global biodiversity hotspots, 1995–2015. Land, 7(4), 593 

136; https://doi.org/10.3390/land7040136  594 

https://www.cbd.int/conferences/post2020
http://www.ces.es/informes
https://doi.org/10.3390/land7040136


27 
 

Davis, McK., Naumann, S., McFarland, K., Graf, A. et al. 2014. Literature Review: the 595 

Ecological Effectiveness of the Natura 2000 Network. Technical paper Nº 5/2014. 596 

European Topic Centre on Biological Diversity e European Environment Agency. 597 

Paris. 598 

Deguise, IE. & Kerr, JT. 2006. Protected areas and prospects for endangered species 599 

conservation in Canada. Conservation Biology, 20(1): 48-55.  600 

Delgado, J.M. y Martínez, L.C. 2017. Evolución, situación actual y perspectivas de la 601 

población en los pequeños municipios españoles. Documentación Social, 185: 37-64.  602 

Dudley, N. (Ed.) 2008. Guidelines for applying Protected Area Management 603 

Categories. IUCN. Gland. 604 

Edgar, GJ., Stuart-Smith, RD., Willis, TJ., Kininmonth, S. et al., 2014. Global 605 

conservation outcomes depend on marine protected areas with five key features. 606 

Nature, 506: 216-220. 607 

EEA, European Environment Agency. 2020a. Data and maps. Dashboard. Natura 2000 608 

Barometer. Available from: https://www.eea.europa.eu/data-and-609 

maps/dashboards/natura-2000-barometer (Accessed 15/10/2020) 610 

EEA, European Environment Agency. 2020b. Data and maps. Datasets. Natura 2000 611 

data – the European Network of protected sites. Natura 2000 – Tabular data. Natura 612 

2000 Access Database. Available from: https://www.eea.europa.eu/data-and-613 

maps/data/natura-11/natura-2000-tabular-data-12-tables/natura-2000-access-database 614 

(Accessed 13/04/2020) 615 

EEC, European Economic Community. 1992. Council Directive 92/43/EEC of 21 May 616 

1992 on the conservation of natural habitats and of wild fauna and flora. Official 617 

Journal L., 206, 0007–0050. Available from: 618 

https://www.eea.europa.eu/data-and-maps/dashboards/natura-2000-barometer
https://www.eea.europa.eu/data-and-maps/dashboards/natura-2000-barometer
https://www.eea.europa.eu/data-and-maps/data/natura-11/natura-2000-tabular-data-12-tables/natura-2000-access-database
https://www.eea.europa.eu/data-and-maps/data/natura-11/natura-2000-tabular-data-12-tables/natura-2000-access-database


28 
 

http://eur‐lex.europa.eu/legal‐content/en/TXT/?uri=CELEX%3A31992L0043 619 

(Accessed 15/10/82020) 620 

European Commission. 2020a. Environment. Nature and Biodiversity. Natura 2000. 621 

Available from: https://ec.europa.eu/environment/nature/natura2000/index_en.htm 622 

(Accessed 09/09/2020) 623 

European Commission. 2020b. Environment. Industry. Ecolabel. Available from: 624 

https://ec.europa.eu/environment/ecolabel/ (Accessed 26/08/2020)  625 

EUROPARC Federation. 2010. European Charter for Sustainable Tourism in Protected 626 

Areas. The Charter. EUROPARC Federation. Regensburg, Germany. Available 627 

from: https://www.europarc.org/wp-content/uploads/2015/05/2010-European-628 

Charter-for-Sustainable-Tourism-in-Protected-Areas.pdf (Accessed 26/08/2020) 629 

European Communities. 2006. The LEADER Approach. A basic guide. Office for 630 

Official Publications of the European Communities. Luxembourg. Available from: 631 

https://enrd.ec.europa.eu/sites/enrd/files/2B953E0A-9045-2198-8B09-632 

ED2F3D2CCED3.pdf (Accessed 25/08/2020) 633 

European Parliament. 2017. European Parliament resolution of 14 November 2017 on 634 

the deployment of cohesion policy instruments by regions to address demographic 635 

change (2016/2245(INI)). Available from: 636 

https://www.europarl.europa.eu/doceo/document/TA-8-2017-0427_EN.html 637 

(Accessed 07/09/2020) 638 

European Parliament. 2020. Cohesion. The Common Agricultural Policy (CAP). Second 639 

pillar of the CAP: rural development policy. Available from: 640 

https://www.europarl.europa.eu/factsheets/en/sheet/110/second-pillar-of-the-cap-641 

rural-development-policy (Accessed 07/09/2020) 642 

http://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX%3A31992L0043
https://ec.europa.eu/environment/nature/natura2000/index_en.htm
https://ec.europa.eu/environment/ecolabel/
https://www.europarc.org/wp-content/uploads/2015/05/2010-European-Charter-for-Sustainable-Tourism-in-Protected-Areas.pdf
https://www.europarc.org/wp-content/uploads/2015/05/2010-European-Charter-for-Sustainable-Tourism-in-Protected-Areas.pdf
https://enrd.ec.europa.eu/sites/enrd/files/2B953E0A-9045-2198-8B09-ED2F3D2CCED3.pdf
https://enrd.ec.europa.eu/sites/enrd/files/2B953E0A-9045-2198-8B09-ED2F3D2CCED3.pdf
https://www.europarl.europa.eu/doceo/document/TA-8-2017-0427_EN.html
https://www.europarl.europa.eu/factsheets/en/sheet/110/second-pillar-of-the-cap-rural-development-policy
https://www.europarl.europa.eu/factsheets/en/sheet/110/second-pillar-of-the-cap-rural-development-policy


29 
 

Ferranti, F., Turnhout, E., Beunen, R. & Behagel, JH. 2014. Shifting nature 643 

conservation approaches in Natura 2000 and the implications for the roles of 644 

stakeholders. Journal of Environmental Planning and Management, 57: 1642–1657. 645 

Ferraro, P.J. 2002. The local costs of establishing protected areas in low-income 646 

nations: Ranomafana National Park, Madagascar. Ecological Economics, 43: 261–647 

275. 648 

Geldmann, J., Barnes, M., Coad, L. Craigie, ID. et al. 2013. Effectiveness of terrestrial 649 

protected areas in reducing habitat lossand population declines. Biological 650 

Conservation, 161: 230-238.  651 

Gómez-Limón, J.A.; Atance, I. y Rico, M. 2007. Percepción pública del problema de la 652 

despoblación del medio rural en Castilla y León. Revista de Estudios sobre 653 

Despoblación y Desarrollo Rural, 6: 9-60.  654 

Government of Cantabria. 2019. Extracto  de  la  Resolución  del  consejero  de  655 

Desarrollo  Rural,  Ganadería, Pesca, Alimentación y Medio Ambiente, de 18 de 656 

diciembre de 2019, por la que se convocan las subvenciones en la Red de Espacios 657 

Naturales Protegidos de Cantabria para 2020. Boletín Oficial de Cantabria, 249: 658 

29678-29679.  659 

Government of Castilla y Leon. 2017. Comunicación de la Junta de Castilla y Leon. El 660 

Consejo autoriza la subvención de 1,5 millones para 2017 destinado a las ayudas de 661 

las zonas de influencia socioeconómica de los espacios naturales protegidos. 662 

Available from: 663 

https://comunicacion.jcyl.es/web/jcyl/Comunicacion/es/Plantilla100DetalleFeed/128664 

1372051501/AcuerdoGobierno/1284764303457/Comunicacion (Accessed 665 

26/08/2020) 666 

https://comunicacion.jcyl.es/web/jcyl/Comunicacion/es/Plantilla100DetalleFeed/1281372051501/AcuerdoGobierno/1284764303457/Comunicacion
https://comunicacion.jcyl.es/web/jcyl/Comunicacion/es/Plantilla100DetalleFeed/1281372051501/AcuerdoGobierno/1284764303457/Comunicacion


30 
 

Government of Galicia. 2018. ORDEN de 21 de diciembre de 2017 por la que se 667 

establecen las bases reguladoras y la convocatoria para los años 2018 y 2019 de las 668 

ayudas a inversiones no productivas vinculadas a la realización de objetivos 669 

agroambientales y climáticos en el ámbito de los parques naturales de Galicia, 670 

cofinanciadas con el Fondo Europeo Agrícola de Desarrollo Rural (Feader) en el 671 

marco del Programa de desarrollo rural (PDR) de Galicia 2014-2020. Diario Oficial 672 

de Galicia, 10: 2492.  673 

Grodzinska-Jurczak, M. & Cent, J. 2011. Expansion of nature conservation areas: 674 

Problems with Natura 2000 implementation in Poland? Environmental Management, 675 

47: 11-27.  676 

IGN, Instituto Geográfico Nacional. 2020a. Centro Nacional de Información 677 

Geográfica. Centro de Descargas. Información geográfica de referencia. 678 

Poblaciones. Available from: 679 

http://centrodedescargas.cnig.es/CentroDescargas/index.jsp (Accessed 26/06/2020) 680 

IGN, Instituto Geográfico Nacional. 2020b. Centro Nacional de Información 681 

Geográfica. Centro de Descargas. Información geográfica temática. Corine Land 682 

Cover. Available from: http://centrodedescargas.cnig.es/CentroDescargas/index.jsp 683 

(Accessed 26/08/2020) 684 

INE, Instituto Nacional de Estadística. 2020. INEBase. Demografía y población. 685 

Padrón. Población por municipios. Estadística del Padrón continuo. Available from: 686 

https://www.ine.es/dyngs//INEbase/es/operacion.htm?c=Estadistica_C&cid=125473687 

6177012&menu=resultados&idp=1254734710990#!tabs-1254736195461 (Accessed 688 

22/08/2020) 689 

IUCN, International Union for the Conservation of Nature. 2017. IUCN Green List of 690 

Protected and Conserved Areas: Standard. Version 1.1. The global standard for 691 

http://centrodedescargas.cnig.es/CentroDescargas/index.jsp
http://centrodedescargas.cnig.es/CentroDescargas/index.jsp
https://www.ine.es/dyngs/INEbase/es/operacion.htm?c=Estadistica_C&cid=1254736177012&menu=resultados&idp=1254734710990#!tabs-1254736195461
https://www.ine.es/dyngs/INEbase/es/operacion.htm?c=Estadistica_C&cid=1254736177012&menu=resultados&idp=1254734710990#!tabs-1254736195461


31 
 

protected areas in the 21st century.  IUCN. Gland. Available from: 692 

https://www.iucn.org/theme/protected-areas/our-work/iucn-green-list-protected-and-693 

conserved-areas/global-standard (Accessed 09/09/2020) 694 

IUCN, International Union for the Conservation of Nature. 2020. Convention on 695 

Biological Diversity (CBD). Post-2020 Global Biodiversity Framework. Available 696 

from: https://www.iucn.org/theme/global-policy/our-work/convention-biological-697 

diversity-cbd/post-2020-global-biodiversity-framework (Accessed 04/09/2020)  698 

Järv, H., Kliimask, J., Ward, R. & Sepp, K. 2016. Socioeconomic impacts of protection 699 

status on residents of national parks. European Countryside, 2: 67-85.  700 

Jones, N.; Graziano, M. & Dimitrakopoulos, PG. 2020. Social impacts of European 701 

protected areas and policy recommendations. Environmental Science & Policy, 112: 702 

134-140.  703 

Jongman, RHG. 2002. Homogenisation and fragmentation of the European landscape: 704 

ecological consequences and solutions. Landscape & Urban Planning, 58(2-4): 211-705 

221.  706 

Joppa, LN., Loarie, SR. & Pimm, SL. 2009. On population growth near protected areas. 707 

PLoS ONE, 4(1): e4279. https://doi.org/10.1371/journal.pone.0004279  708 

Joppa, L. 2012. Population change in and around protected areas. Journal of Ecological 709 

Anthropology, 15(1): 58-64.  710 

Jurado, J.M. y Pazos-García, F.J. 2016. Población y turismo rural en territorios de baja 711 

densidad demográfica en España. Boletín de la Asociación de Geógrafos Españoles, 712 

71: 247-272.  713 

Karg, H., Hologa, R., Schlesinger, J., Drescher, A. et al. 2019. Classifying and mapping 714 

periurban areas of rapidly growing medium-sized sub-Saharan African cities: A 715 

https://www.iucn.org/theme/protected-areas/our-work/iucn-green-list-protected-and-conserved-areas/global-standard
https://www.iucn.org/theme/protected-areas/our-work/iucn-green-list-protected-and-conserved-areas/global-standard
https://www.iucn.org/theme/global-policy/our-work/convention-biological-diversity-cbd/post-2020-global-biodiversity-framework
https://www.iucn.org/theme/global-policy/our-work/convention-biological-diversity-cbd/post-2020-global-biodiversity-framework
https://doi.org/10.1371/journal.pone.0004279


32 
 

multi-method approach applied to Tamale, Ghana. Land, 8: 40; doi: 716 

10.3390/land8030040 717 

Kettunen, M. & ten Brink, P. 2013. Social and economic benefits of protected areas. An 718 

assessment guide. Routledge. Abingdon.  719 

Labianca, M. & Navarro, F. 2019. Depopulation and aging in rural areas in the 720 

European Union: practices starting from the LEADER approach. Perspectives on 721 

Rural Development, 3: 223-252.  722 

Maroto, J.C. y Pinos, A. 2019. ¿El turismo rural freno de la despoblación? El caso del 723 

sur de España. Perspectives on Rural Development, 3: 327-374.  724 

Martínez-Vega, J., Rodríguez-Rodríguez, D., Fernández-Latorre, FM., Ibarra, P. et al. 725 

2020. Proposal of a system for assessment of the sustainability of municipalities 726 

(Sasmu) included in the Spanish Network of National Parks and their surroundings. 727 

Geosciences, 10(8): 298; https://doi.org/10.3390/geosciences10080298  728 

Mayer, M. 2014. Can nature-based tourism benefits compensate for the costs of national 729 

parks? A study of the Bavarian Forest National Park, Germany. Journal of 730 

Sustainable Tourism, 22(4): 561-583.  731 

Mc.Kee, JK., Sciulli, PW., Fooce, CD & Waite, TA. 2003. Forecasting global 732 

biodiversity threats associated with human population growth. Biological 733 

Conservation, 115: 161-164.  734 

Molinero, F. y Alario, M. 2019. Ante el reto de la despoblación de la España interior y 735 

sus diferencias regionales. Perspectives on Rural Development, 3: 41-70.  736 

Múgica, M., Martínez, C., Gómez-Limón, J., Puertas, J., et al. 2010. Anuario 737 

EUROPARC-España del estado de los espacios naturales protegidos 2009. 738 

Fundación Fernando González Bernáldez. Madrid.  739 

https://doi.org/10.3390/geosciences10080298


33 
 

Nagendra, H. 2008. Do parks work? Impact of protected areas on land cover clearing. 740 

AMBIO, 37(5): 330-337. 741 

Naughton-Treves, L., Buck, M. & Bradon, K. 2005. The role of protected areas in 742 

conserving biodiversity and sustaining local livelihoods. Annual Review of 743 

Environment and Resources, 30: 219-252.  744 

Nelson, A. & Chomitz, KM. 2011. Effectiveness of strict vs. multiple use protected 745 

areas in reducing tropical forest fires: A global analysis using matching methods. 746 

Plos ONE: 6(8): e22722. https://doi.org/10.1371/journal.pone.0022722  747 

Noss, RF., Dobson, AP., Baldwin, R., Beiber, P. et al. 2012. Bolder thinking for 748 

conservation. Conservation Biology, 26(1): 1-4. 749 

NPS, National Park Service. 2019. Social Science. Visitor spending effects - Economic 750 

contributions of National Park visitor spending. Available from: 751 

https://www.nps.gov/subjects/socialscience/vse.htm (Accessed 16/10/2020) 752 

OECD. 2017. OECD Data. Protected areas. Available from: 753 

https://data.oecd.org/biodiver/protected-areas.htm (Accessed 04/09/2020)  754 

Oglethorpe, J., Ericson, J., Bilsborrow, RE. & Edmond, J. 2007. People on the Move: 755 

Reducing the Impacts of Human Migration on Biodiversity. World Wildlife Fund and 756 

Conservation International Foundation. Washington DC.  757 

OS, Observatorio de la Sostenibilidad. 2018. Sostenibilidad en España 2018. Available 758 

from: 759 

https://www.observatoriosostenibilidad.com/documents/SOS18_DATOS%20IMPRE760 

SCINDIBLES.pdf (Accessed 09/09/2020) 761 

Paniagua, A. 2017. Local people unprotected by protected (depopulated) natural areas: 762 

the case of Sierra Norte Guadalajara, Spain. Geojournal, 83: 993-1004.  763 

https://doi.org/10.1371/journal.pone.0022722
https://www.nps.gov/subjects/socialscience/vse.htm
https://data.oecd.org/biodiver/protected-areas.htm
https://www.observatoriosostenibilidad.com/documents/SOS18_DATOS%20IMPRESCINDIBLES.pdf
https://www.observatoriosostenibilidad.com/documents/SOS18_DATOS%20IMPRESCINDIBLES.pdf


34 
 

Perales, J. y Martínez, R. 2016. Seguimiento de datos socioeconómicos en las áreas de 764 

influencia socioeconómica de la Red de Parques Nacionales.Informe de resultados 765 

para el periodo 1991/2013. Organismo Autónomo Parques Nacionales. Ministerio de 766 

Agricultura, Pesca, Alimentación y Medio Ambiente. Madrid.  767 

Perales, J. & Martínez, R. 2017. Seguimiento de datos socioeconómicos en las áreas de 768 

influencia socioeconómica de la Red de Parques Nacionales. Informe de resultados 769 

para el periodo 2014-2016. Organismo Autónomo Parques Nacionales. Ministerio de 770 

Agricultura, Alimentación y Medio Ambiente. Madrid.  771 

Pérez, L. 2013. Fishers as advocates of marine protected areas: a case study from 772 

Galicia (NW Spain).  Marine Policy, 41: 95-102.  773 

Perpiña Castillo, C., Kavalov, B., Ribeiro Barranco, R., Diogo, V. et al. 2018. 774 

Territorial Facts and Trends in the EU Rural Areas within 2015-2030. JRC 775 

Technical Reports. Publications Office of the European Union. Luxembourg.  776 

Protected Planet. 2020. Protected Planet Digital Report. Tracking progress towards 777 

global targets for protected areas. Chapter 2: Global coverage. Available from: 778 

https://livereport.protectedplanet.net/chapter-2 (Accessed 03/09/2020) 779 

Radeloff, VC., Stewart, SI., Hawbaker, TJ., Gimmi, U. et al. 2010. Housing growth in 780 

and near United States protected areas limits their conservation value. PNAS, 107(2): 781 

940-945. 782 

Ramsar. 2020. Ramsar Sites Information Service. Available from: 783 

https://rsis.ramsar.org/ris-search?language=en (Accessed 13/04/2020) 784 

Robalino, J. & Villalobos, L. 2015. Protected areas and economic welfare: an impact 785 

evaluation of national parks on local workers' wages in Costa Rica. Environment and 786 

Development Economics, 20(3): 283-310.  787 

https://livereport.protectedplanet.net/chapter-2
https://rsis.ramsar.org/ris-search?language=en


35 
 

Rodríguez-Rodríguez, D. 2012. Perception, use and valuation of protected areas by 788 

local populations in an economic crisis context. Environmental Conservation, 39(2): 789 

162-171.  790 

Rodríguez-Rodríguez, D. & López, I. 2018. Effects of legal designation and 791 

management of a multiple-use protected area on local sustainability. Sustainability, 792 

10: 3176. https://doi.org/10.3390/su10093176. 793 

Rodríguez-Rodríguez, D. & López, I. 2019. Socioeconomic effects of protected areas in 794 

Spain across spatial scales and protection levels. AMBIO, 49: 258-270.  795 

Rodríguez-Rodríguez, D. & Martínez-Vega, J. 2018. Protected area effectiveness 796 

against land development in Spain. Journal of Environmental Management, 215: 797 

345-357.  798 

Rodríguez-Rodríguez, D., Rodríguez, J. & Abdul Malak, D. 2016. Development and 799 

testing of a new framework for rapidly assessing legal and managerial protection 800 

afforded by marine protected areas: Mediterranean Sea case study. Journal of 801 

Environmental Management, 167: 29–37. 802 

Rodríguez-Rodríguez, D., Sebastiao, J., Salvo-Tierra, AE. & Martínez-Vega, J. 2019. 803 

Effect of protected areas in reducing land development across geographic and 804 

climate conditions of a rapidly developing country, Spain. Land Degradation & 805 

Development, 30(8): 991-1005.  806 

Saco, A. 2010. Desarrollo rural y despoblación en Galicia: escenarios y desarrollos de 807 

futuro. Revista de Estudios sobre Despoblación y Desarrollo Rural, 9: 11-30.  808 

Sala, E., Costello, C., Dougherty, D., Heal, G. et al. 2013. A general business model for 809 

marine reserves. PLoS ONE, 8(4): e58799. 810 

https://doi.org/10.1371/journal.pone.0058799  811 

https://doi.org/10.3390/su10093176
https://doi.org/10.1371/journal.pone.0058799


36 
 

de Santo, EM. 2013. Missing marine protected area (MPA) targets: How the push for 812 

quantity over quality undermines sustainability and social justice. Journal of 813 

Environmental Management, 124: 137-146.  814 

Smith, EP. 2002.  BACI design. In: El-Shaarawi, A.H., Piegorsch, W.W. (Eds.), 815 

Encyclopedia of Environmetrics, vol. 1. John Wiley & Sons, Chichester, pp. 141-816 

148. 817 

Spangenber, JH. 2011. Sustainability science: a review, an analysis and some empirical 818 

lessons. Environmental Conservation, 38(3): 275-287.  819 

Spanish Government. 2005. Real  Decreto  1229/2005,  de  13  de  octubre,  por el que 820 

se regulan las subvenciones públicas  con  cargo  a  los  Presupuestos  Generales  del 821 

Estado en las áreas de influencia socioeconómica de los Parques Nacionales. Boletín 822 

Oficial del Estado, 246: 33548-33551.  823 

Spanish Government. 2007a. Ley 45/2007, de 13 de diciembre, para el desarrollo 824 

sostenible del medio rural. Boletín Oficial del Estado, 299: 51339-51349.  825 

Spanish Government. 2007b. Ley 42/2007, de 13 de diciembre, del Patrimonio Natural 826 

y de la Biodiversidad. Boletín Oficial del Estado, 299: 51275-51327.  827 

Spanish Government. 2010. Real Decreto 752/2010, de 4 de junio, por el que se aprueba 828 

el primer programa de desarrollo rural sostenible para el período 2010-2014 en 829 

aplicación de la Ley 45/2007, de 13 de diciembre, para el desarrollo sostenible del 830 

medio rural. Boletín Oficial del Estado, 142: 49441-49828.  831 

Spanish Government. 2016. Red de Parques Nacionales. Boletín de la Red. Ayudas 832 

para las áreas de influencia socioeconómica de los parques nacionales. Available 833 

from:  https://www.miteco.gob.es/es/red-parques-nacionales/boletin/subvenciones-834 

ais.aspx (Accessed 26/08/2020) 835 

https://www.miteco.gob.es/es/red-parques-nacionales/boletin/subvenciones-ais.aspx
https://www.miteco.gob.es/es/red-parques-nacionales/boletin/subvenciones-ais.aspx


37 
 

Spanish Government. 2019. Estrategia nacional frente al reto demográfico. Directrices 836 

Generales. Available from: 837 

https://www.mptfp.gob.es/dam/es/portal/reto_demografico/Estrategia_Nacional/direc838 

trices_generales_estrategia.pdf.pdf (Accessed 07/09/2020) 839 

Spanish Government. 2020a. Ministerio para la Transición Ecológica y el Reto 840 

Demográfico. Available from: https://www.miteco.gob.es/es/ (Accessed 07/09/2020) 841 

Spanish Government, 2020b. Cartografía y SIG. Publicaciones y documentación. Mapa 842 

de las Denominaciones de Origen Protegidas de Vinos de España. Available from: 843 

https://www.mapa.gob.es/es/cartografia-y-844 

sig/publicaciones/alimentacion/mapa_dop_vinos.aspx (Accessed 26/08/2020) 845 

Spanish Government. 2020c. Ministerio para la Transición Ecológica y el Reto 846 

Demográfico. Red Española de Reservas de la Biosfera. Qué es la RERB. Available 847 

from: http://rerb.oapn.es/red-espanola-de-reservas-de-la-biosfera/que-es-la-rerb 848 

(Accessed 01/12/2020) 849 

Spracklen, BD., Kalamandeen, M., Galbraith, D., Gloor, E., et al. 2015. A global 850 

analysis of deforestation in moist tropical forest protected areas. PLoS One, 10(12): 851 

e0143886. https://doi.org/10.1371/journal.pone.0143886  852 

Stolton,  S.,  Dudley,  N.,  Avcıoğlu  Çokçalışkan,  B.,  Hunter,  D. et al. 2015. Values 853 

and benefits of protected areas. in Worboys, GL., Lockwood, M., Kothari, A., Feary, 854 

S. et al. (Eds) Protected area  governance  and  management.  Pp.  145–168.  ANU  855 

Press. Canberra. 856 

UN, United Nations. 2019. United Nations Demographic Yearbook 2018. Available 857 

from: https://unstats.un.org/unsd/demographic-social/products/dyb/dybsets/2018.pdf 858 

(Accessed 22/06/2020) 859 

https://www.mptfp.gob.es/dam/es/portal/reto_demografico/Estrategia_Nacional/directrices_generales_estrategia.pdf.pdf
https://www.mptfp.gob.es/dam/es/portal/reto_demografico/Estrategia_Nacional/directrices_generales_estrategia.pdf.pdf
https://www.miteco.gob.es/es/
https://www.mapa.gob.es/es/cartografia-y-sig/publicaciones/alimentacion/mapa_dop_vinos.aspx
https://www.mapa.gob.es/es/cartografia-y-sig/publicaciones/alimentacion/mapa_dop_vinos.aspx
http://rerb.oapn.es/red-espanola-de-reservas-de-la-biosfera/que-es-la-rerb
https://doi.org/10.1371/journal.pone.0143886
https://unstats.un.org/unsd/demographic-social/products/dyb/dybsets/2018.pdf


38 
 

UNEP, United Nations Environment Programme. 2014  Assessing  Global  Land  Use:  860 

Balancing  Consumption  with  Sustainable Supply. A Report of the Working Group 861 

on Land and Soils of the International Resource Panel. Available from: 862 

http://wedocs.unep.org/bitstream/handle/20.500.11822/8861/assessing_global_land_863 

use.pdf?sequence=1&isAllowed=y (Accessed 04/09/2020) 864 

UNEP-WCMC & IUCN. 2020. Protected Planet. Protected area coverage per country/ 865 

territory by UN Environment Regions. Spain. Available from: 866 

https://www.protectedplanet.net/country/ESP (Accessed 04/09/2020) 867 

UNEP-WCMC, IUCN & NGS. 2018. Protected Planet Report 2018. UNEP-WCMC, 868 

IUCN and NGS: Cambridge UK; Gland, Switzerland; and Washington, D.C., USA. 869 

Available from: 870 

https://livereport.protectedplanet.net/pdf/Protected_Planet_Report_2018.pdf 871 

(Accessed 04/09/2020) 872 

UNESCO. 2017. Natural Sciences. Environment- Ecological Sciences. Biosphere 873 

Reserves. Spain. Available from: http://www.unesco.org/new/en/natural-874 

sciences/environment/ecological-sciences/biosphere-reserves/europe-north-875 

america/spain/ (Accessed 04/09/2020) 876 

UNESCO. 2019. Biosphere Reserves. Available from: https://en.unesco.org/biosphere 877 

(Accessed 26/06/2020) 878 

UNESCO. 2020. Culture. World Heritage Centre. About World Heritage. The State 879 

Parties. Spain. Available from: https://whc.unesco.org/en/statesparties/es (Accessed 880 

04/09/2020) 881 

UNWTO, United Nations World Tourism Organisation. 2019. International Tourism 882 

Highlights. 2019 Edition. Available from: https://www.e-883 

unwto.org/doi/pdf/10.18111/9789284421152 (Accessed 04/09/2020) 884 

http://wedocs.unep.org/bitstream/handle/20.500.11822/8861/assessing_global_land_use.pdf?sequence=1&isAllowed=y
http://wedocs.unep.org/bitstream/handle/20.500.11822/8861/assessing_global_land_use.pdf?sequence=1&isAllowed=y
https://www.protectedplanet.net/country/ESP
https://livereport.protectedplanet.net/pdf/Protected_Planet_Report_2018.pdf
http://www.unesco.org/new/en/natural-sciences/environment/ecological-sciences/biosphere-reserves/europe-north-america/spain/
http://www.unesco.org/new/en/natural-sciences/environment/ecological-sciences/biosphere-reserves/europe-north-america/spain/
http://www.unesco.org/new/en/natural-sciences/environment/ecological-sciences/biosphere-reserves/europe-north-america/spain/
https://en.unesco.org/biosphere
https://whc.unesco.org/en/statesparties/es
https://www.e-unwto.org/doi/pdf/10.18111/9789284421152
https://www.e-unwto.org/doi/pdf/10.18111/9789284421152


39 
 

Van der Zanden, EH., Verburg, PH., Schulp, CJE. & Verkerk, PJ. 2017. Trade-offs of 885 

European agricultural abandonment. Land Use Policy, 62: 290-301.  886 

Vidal-González, P. & Calero, A. 2014. Stemming the tide. Opposition and conflict in 887 

the creation of natural protected areas. A case study of the Natural Park of Puebla De 888 

San Miguel (Valencia), Spain. Journal of Mediterranean Studies, 23(2): 225-237.   889 

West, P., Igoe, J. & Brockington, D. 2006. Parks and peoples: the social impact of 890 

protected areas. Annual Review of Anthropology, 35: 251-277.  891 


