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This article evaluates the influence of the Natura 2000 network (N2K) of protected areas on the investment attractiveness of Polish
regions. Natura 2000 sites were analyzed with the use of the Technique for Order Preference by Similarity to Ideal Solution (TOPSIS),
a linear ordering method with a common pattern and anti-pattern of development, and correlation analysis (Pearson’s correlation
coefficient). The basic unit of analysis was the county (Polish: powiat, the second-level unit of local government and administration in
Poland). Poland is divided into 16 regions (known as voivodeships) with a total of 380 counties. The results of the analysis were used
to determine synthetic values describing the level and potential of investment attractiveness in Polish counties, and the strength of
correlations between the evaluated phenomena. Indicators of investment attractiveness of Polish counties were selected based on
published data and analyzed in view of several criteria: labor resources, technical infrastructure, social infrastructure, market support
and administrative support. The correlations between the investment attractiveness of Polish counties and the presence of N2K sites in
those counties were analyzed statistically. Data for analysis were acquired from the Local Data Bank of the Central Statistical Office.
The analysis revealed that the presence of N2K sites in the examined territorial units does not significantly influence their investment
attractiveness.
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INTRODUCTION

Investments are one of the key determinants of stable economic growth. In a market economy, a favorable
investment climate significantly influences a region’s ability to attract investors (Strzelczyk, 2015). The investment
climate is the institutional, policy, and regulatory environment in which firms operate. In developing locations that
create a good governance and business environment, returns and accumulation should be high (Dollar et al. 2005). The
investment climate is closely correlated with investment attractiveness which is defined as a region’s ability to attract
new residents (or migrants), tourists, businesses, investments and investors, as well as the ability to preserve high
levels of social and economic growth and the existing resources (Raczyk et al. 2010; Russo et al. 2012). Investment
attractiveness should be regarded as an integrated indicator which promotes investments in a given area. It encompasses
a set of local resources which increase the probability of investment success (Godlewska-Majkowska, 2010).
Investment success is determined mainly by the natural, physical and geographic features of a given area. However,
due to the progress of civilization in various areas, such as technology and infrastructure, the features which contribute
to investment success are largely determined by the local investment policy (United Nations, 2015).

The natural environment and environmental protection laws can significantly influence a region’s economic
growth and investment attractiveness. Nature conservation areas are established within the existing legal framework.
Protected areas are meant for natural and cultural heritage complexes, ecological balance and biodiversity
conservation, restoration of natural resources. They also create conditions for cognitive rest, research as well as
environment protection and ethno-cultural education (Gurskis, Zujavi¢iené 2015). However, the presence of protected
areas can considerably limit the extent of potential investments. Environmental concerns play an increasingly important
role in policy-making and the economic and social development strategies at various levels of governance. These
concerns have led to the creation of the Natura 2000 network (N2K) of protected areas in the European Union.

In Poland, the process of establishing N2K sites began in 2004 when Poland joined the European Union.
Protected areas are usually created in regions characterized by high forest cover, low population, nutrient-poor soils,
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low levels of infrastructure and low entrepreneurship (Boltromiuk, 2012). The Natura 2000 network is rarely seen as
an element of Poland’s socioeconomic development strategy, and it is generally regarded as yet another regulatory
measure that limits the use of public space and prevents private owners from exercising the rights to their property
(Hoyos et al. 2012). However, areas of outstanding natural values do not always directly inhibit the development of
territorial units; in fact, they can exert a stimulating influence on local growth (Getzner, Jungmeier, 2002; Pawlewicz
etal. 2015).

In this study, the tested research hypothesis states that investment attractiveness is influenced by the
accumulation of N2K sites within the administrative boundaries of territorial units. The strength of such correlations
varies in areas characterized by heterogeneous development, and contrary to popular belief, the observed relationships
are directly proportional. Therefore, the presence of N2K sites can exert both stimulating and destimulating effects on
economic growth and, consequently, the investment attractiveness of a territorial unit. The aim of this study was to
evaluate the influence of N2K sites on the investment attractiveness of Polish regions. The research hypothesis was
tested with the use of the Technique for Order of Preference by Similarity to Ideal Solution (TOPSIS), a linear ordering
method with a common pattern and anti-pattern of development, and correlation analysis (Pearson’s correlation
coefficient). The basic unit of analysis was the county (Polish: powiat, the second-level unit of local government and
administration in Poland). Poland is divided into 16 regions (known as voivodeships) with a total of 380 counties. The
results of the analysis were used to determine synthetic values describing the level and potential of investment
attractiveness in Polish counties, and the strength of correlations between the area of N2K sites, investment
attractiveness and various criteria of investment attractiveness.

RESEARCH METHODS

Two types of counties were analyzed in this study: nature (N) counties with N2K sites on their territory, and
non-nature (NN) counties without N2K sites on their territory.

The following analytical procedure was adopted:

I. The percentage share of N2K sites was determined in each Polish county. The analysis was conducted based
on data acquired from the Partnership System for Managing Economic Change in N2K Sites
(http://www.natura2000.efort.pl/, access: 20.09.2014). In view of the area occupied by N2K sites, the counties were
divided into 5 classes based on arithmetic mean and standard deviation values, where class | denotes counties with a high
percentage of N2K sites, and class V is represented by counties without N2K sites.

1. Indicators of investment attractiveness of Polish counties were selected based on published data (Swianiewicz,
Dziemianowicz, 1998; Raczyk et al. 2010; Godlewska-Majkowska, 2010; Nowicki et al., 2015) and analyzed in view of
various attractiveness criteria: labor resources, technical infrastructure, social infrastructure, market support and
administrative support. Data for analysis were acquired from the Local Data Bank of the Central Statistical Office in
Warsaw.

I11. Excessively correlated criteria of investment attractiveness were eliminated. The diagonal elements of the
invertible correlation matrix were analyzed, and excessively correlated variables with values higher than 10 on the main
diagonal were eliminated. A total of 32 indicators were used in further analysis.

IV. The investment attractiveness of Polish counties was determined with the use of the TOPSIS method
(Technique for Order Preference by Similarity to an Ideal Solution) (Hwang, Yoon, 1981, Wysocki, 2010, Huang et al.
2011, Tzneng, Huang 2011) by calculating the Euclidean distance separating every evaluated object (county) from the
pattern (positive ideal solution) and anti-pattern (negative ideal solution). The resulting synthetic indicators were used to
rank the evaluated objects. The best object was characterized by the shortest distance from the pattern of development
and the longest distance from the anti-pattern of development (Hwang, Yoon, 1981, Wysocki, 2010, Huang et al. 2011,
Tzneng, Huang 2011).

V. The correlations between the synthetic indicator of investment attractiveness (and attractiveness criteria) and
the area occupied by N2K sites in counties in every Polish region were determined by calculating the Pearson’s correlation
coefficient in the Statistica program.

RESEARCH RESULTS

Natura 2000 sites occupy around 20% of Poland’s territory. The following Polish regions are characterized by the
highest percentage of N2K sites: Zachodnie Pomorze (34%), Podkarpacie (30%), Podlasie (27%), Warmia and Mazury
(24%) and Dolny Slask (21%). The percentage of N2K sites is lowest in the regions of Kujawy and Pomorze (4%), Lodz
(3%) and Opole (2%). Polish counties differ significantly in the percentage of territory occupied by N2K sites. In some
cases, N2K sites occupy more than 90% of a county’s territory. In the total number of 380 Polish counties, only 22.4%
did not feature any N2K sites. The spatial distribution of N2K sites in Polish counties is presented in Figure 1.

The TOPSIS method was used to rank Polish counties based on their investment attractiveness (and attractiveness
criteria). The counties were divided into N2K classes in accordance with the described procedure. The results are
presented in Table 1, and the spatial distribution of investment attractiveness and attractiveness criteria is presented in
Figure 1.
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Table 1. Ranking of Polish counties based their investment attractiveness evaluated with the use of the TOPSIS method.

Class | Class Il Class 1 Class IV
§ High investment Moderate-high Moderate-low Low investment Total
= attractiveness |nVES.tment |nVeS.tment attractiveness =
Efé attractiveness attractiveness °
g N NN N NN N NN N NN .
2 N | NN
» No. No. No. No. No. No. No. No. No No
(%) (%) (%) (%) (%) (%) (%) (%) ' '
28 31 16 108 22 104 19
IA 1 52(178) | (359) | 05 | (188 | (366) | (259 | (353) | (224)
14 78 29 89 18 67 2%
LR | 61207 | (165 | (64) | 341) | (302 | @12 | @7 | @82
36 28 10 126 23 104 16
T | 37125
129 | @2y | ©5 | @ue) | @27 | .0 | 353) | (88) | yor | g5 | ss0
s | ssase | B 84 25 113 31 43 14
9 | 176) | @85 | (204) | (383 | (365 | (146) | (165)
38 62 12 105 19 83 16
MR | 40(1368) | apy | 1oy | (a1 | 356) | (24 | (98 | (188)
17 51 25 84 19 95 2
AS 1 65Q20) | o0y | (173) | (294) | @85 | @4) | 322 | (82

Key: N — Nature counties with N2K sites, NN — Non-nature counties without N2K sites
IA — investment attractiveness; LR — labor resources; T1 — technical infrastructure; SI — social infrastructure; MR — market support; AS — administrative

support

Source: own elaboration based on the Local Data Bank of the Central Statistical Office.
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Figure 1. Spatial distribution of Polish counties belonging to different N2K classes and spatial distribution of investment

attractiveness and attractiveness criteria.

Source: own elaboration

An analysis of the investment attractiveness of Polish counties revealed that class | was composed of 52 N counties
(highly attractive for investors), which accounted for 17.6% of all N counties, and 28 NN counties which accounted for
32.9% of all NN counties (the highest result for NN counties) (table 2). Most class | counties were urban counties and
regional business hubs. The surrounding counties were also characterized by high levels of investment attractiveness.
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Class Il (counties with moderate-high levels of investment attractiveness) was composed of 31 N counties (10% of all N
counties) and 16 NN counties (18.8% of all NN counties). Class Il (counties with moderate-low levels of investment
attractiveness) was the largest group which comprised 108 N counties (36.6% of all N counties) and 22 NN counties
(25.9% of all NN counties). Class IV (counties with low levels of investment attractiveness) was also relatively large and
consisted of 104 N counties (35.2% of all N counties) and 19 NN counties (22.4% of all NN counties). These results
indicate that Poland is moderately attractive for potential investors.

Linear correlations were not observed between the area occupied by N2K sites in counties and the investment
attractiveness of Polish counties. The above results indicate that the presence and the area occupied by N2K sites in the
analyzed counties do not influence Poland’s overall attractiveness for investors. Significant correlations were noted only
in the category of labor resources (r=-0.13; p<0.05), technical infrastructure (r=-0.11; p<0.05) and social infrastructure
(r=0.11; p<0.05), but the noted values were too low to suggest the presence of linear correlations.

The area occupied by N2K sites influenced the investment attractiveness of two Polish regions. A moderate
negative correlation was observed in Lubuskie Region (r=-0.52; p<0.05) where N2K sites occupied 23% of the region’s
total area. A reverse trend was noted in the Region of Kujawy and Pomorze whose investment attractiveness improved
with an increase in the percentage of N2K sites (r=0.51; p<0.05). However, N2K sites accounted for only 4% of the
region’s total area. The above suggests that investment attractiveness is influenced by other factors and that the small area
occupied by N2K sites does not impinge on economic growth despite the presence of a positive correlation.

The presence of negative correlations in the labor resources category was observed in two regions with a small
share of N2K sites. A strong correlation was noted in the Region of Opole (r=-0.89; p<0.05) which is characterized by
the lowest percentage of N2K sites in Poland (2%). Natura 2000 sites are found in only 4 out of the 12 counties of the
Region of Opole; therefore, the observed correlation is not a simple causal relationship. A moderate negative correlation
was also found in the Region of Lodz (r=-0.54 p<0.05). Lodz is one of the most highly developed Polish regions in the
labor resources category. Labor resources were most abundant in class Il counties, both N and NB. However, N2K sites
accounted for only 3% of the total area of the Lodz Region.

A moderate positive correlation was noted in the Region of Zachodnie Pomorze (r=0.45; p<0.05) which is
characterized by the highest share of N2K sites in Poland (34%). Natura 2000 sites were absent in only 1 out of the 21
counties of Zachodnie Pomorze (labor resources in class 1V), and occupied more than 26% of the territory in 14 counties.
Agriculture and industrial production are the main sources of income in Zachodnie Pomorze where primeval forests and
protected areas have outstanding natural and economic value.

In some Polish regions, N2K sites also influenced technical infrastructure. A statistically significant, moderate
negative correlation was observed in the Region of Podkarpacie (r=-0.49; p<0.05) where the share of N2K sites was
determined at 30%. Natura 2000 sites were identified in 18 out of the 25 counties of Podkarpacie, and their share of local
territory varied considerably from 1% to 72%. In the Region of Kujawy and Pomorze, a moderate improvement in the
availability of technical infrastructure was observed with an increase in the area occupied by N2K sites (r=0.54; p<0.05).

In the Region of Zachodnie Pomorze, technical infrastructure was also correlated with the share of N2K sites
(r=0.45; p<0.05). However, only 12.5% of N counties were grouped in class | (urban counties and their neighbours). In
most of these counties, the share of N2K sites did not exceed 26%. The only exceptions were the urban counties of
Swinoujscie and Szczecin and the county of Police which was characterized by a high share of N2K sites as well as high
levels of infrastructure development (more than 40% in NN counties). The availability of infrastructure was higher in
urban agglomerations and suburban areas, and it was lower in N counties, most of which were assigned to class 111 (42.7%)
and class IV (35.3%). The above results indicate that infrastructure development is more likely to be influenced by a
county’s status rather than the presence of N2K sites.

The share of N2K sites in Polish regions did not influence social infrastructure. A relatively strong correlation
(r=0.71; p<0.05) was noted only in the Region of Lodz. As previously mentioned, Lodz has a small share of N2K sites,
and social infrastructure levels vary considerably across its counties.

The value of the “market support” variable decreased with an increase in the area occupied by N2K sites in selected
regions. A statistically significant, moderately strong correlation was noted in the Region of Lodz (r=-0.61; p<0.05), and
the obtained result was contrary to that noted in the social infrastructure category. Moderate correlations between market
support and investment attractiveness were also observed in Lubuskie Region (r=-0.50; p<0.05) and in the Region of
Pomorze (r=-0.41; p<0.05). However, market support levels in Pomorze varied considerably across counties, and the
share of N2K sites in counties ranged from less than 1% to 28% (regional average of 11%).

A reverse trend was observed in the Region of Kujawy and Pomorze where a moderate increase in market support
was noted with an increase in the area occupied by N2K sites (r=0.53; p<0.05).

Administrative support was not correlated with the investment attractiveness of Polish regions.
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Table 2. The strength of correlations (Pearson’s correlation coefficient) between the investment attractiveness of Polish counties,
attractiveness criteria and the share of N2K sites.

5 v .
= g 5 ® 5
E £ g S g g =
Specification Eg g & E g z =
o » 4 . = = [5] =
by & S g = < 3
5 £ 2 2 = g =
& g - 5 3 £
€ = 2 ® <
>
Z
Share of N2K sites (Pearson’s correlation coefficient at a significance level of p <0.05)
POLAND 295 -0.10 -0.13* -0.11* 0.11* -0.08 -0.02
DOLNY SLASK (1) 28 -0.18 -0.30 -0.28 0.05 -0.09 0.07
KUJAWY AND POMORZE (2) 20 0,51* -0.04 0.54* 0.38 0.53* 0.38
LODZ (3) 14 -0.43 -0,54* -0.39 0.71* -0.61* 0.03
LUBELSKIE (4) 20 -0.09 -0.31 -0.22 0.20 -0.23 -0.05
LUBUSKIE (5) 13 -0.52* -0.24 -0.41 -0.01 -0.50* -0.08
MALOPOLSKA (6) 15 -0.29 -0.08 -0.21 -0.002 0.05 -0.24
MAZOWSZE (7) 37 -0.16 -0.10 -0.21 -0.08 -0.10 0.14
OPOLSKIE (8) 4 0.50 -0.89* 0.09 0.53 0.58 0.71
PODKARPCIE (9) 18 -0.04 -0.09 -0.49* 0.13 -0.07 0.06
PODLASIE (10) 15 0.09 0.43 -0.08 -0.09 -0.15 0.25
POMORZE (11) 19 -0.38 -0.16 -0.40 0.21 -0.41* -0.04
SLASK (12) 15 -0.04 -0.03 -0.18 -0.02 0.08 0.08
SWIETOKRZYSKIE (13) 11 0.32 -0.40 0.24 0.49 0.41 -0.18
WARMINA AND MAZURY (14) 19 -0.29 -0.29 -0.30 0.13 -0.06 -0.37
WIELKOPOLSKIE (15) 27 -0.10 -0.10 -0.23 0.25 -0.13 0.30
ZACHODNIE POMORZE (16) 20 0.35 0.45* 0.45* -0.001 0.25 -0.01

* correlation coefficient significant at 0.05
Source: own elaboration

CONCLUSIONS AND DISCUSSION

The presence of N2K sites can have a potentially limiting impact on a given area’s attractiveness for investors.
However, most foreign investments in Poland originate from countries with restrictive environmental protection laws.
For this reason, environmental protection should not be regarded as a barrier to investment. Since Poland joined the
European Union, regions with a steadily increasing share of N2K sites have been growing as dynamically as regions
where N2K sites had not been established, and the values of socioeconomic indicators have changed only in a limited
number of cases. These observations suggest that local communities are able to harness the opportunities arising from
nature conservation, such as organic farming and environmentally-friendly tourism, which minimizes potential conflict.
However, the economic benefits of N2K sites are difficult to extrapolate because the evaluated regions differ in economic
structure, demographics and economic growth.

Interestingly, significant correlations between the existence of N2K sites and the criteria of investment
attractiveness were observed in regions with a low share of N2K areas, including in the Region of Lodz and the Region
of Kujawy and Pomorze, where significant correlations were noted in three analyses. Two negative correlations and one
positive correlation were observed in Lodz, whereas in Kujawy and Pomorze, all three significant correlations were
positive. The results of the analysis also indicate that investment attractiveness is more likely to be influenced by a
county’s status (urban counties are more attractive) and location (suburban areas) than the share of N2K sites.

In the regions of Lubuskie and Zachodnie Pomorze, which are characterized by a high share of N2K sites,
correlations were observed in only two categories. In Lubuskie Region, all correlations were negative, whereas in
Zachodnie Pomorze, which has the highest share of N2K sites in Poland, all correlations were positive.

It can be concluded that the presence of N2K sites in the examined territorial units does not influence the
socioeconomic development of Polish counties. The above conclusion could help mitigate social conflicts that arise upon
the establishment of new N2K sites, and abolish the myth that nature conservation poses a barrier to socioeconomic growth.
Our findings also provide valuable inputs for the network managing authority and could be used to identify areas where the
creation of N2K sites does not contribute to local development. The managing authority could rely on the results of this study
to propose solutions that reconcile local development with the protection of valuable areas. The creation of N2K sites could
be one of such incentives, but it is unlikely to generate the desired levels of economic growth on its own.
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