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Abstract: Repeatedly occurring droughts in the Czech Republic in previous years have heightened
the need to answer questions concerning the provision of drinking water in small municipalities in
the context of their development. The Goal of the research was to assess what mutual relationships
exist between insufficient drinking water supply and the socio-economic level of municipalities with
less than 2000 inhabitants. The basis of the study is formed by data collected via a questionnaire
survey of the mayors of 2110 municipalities. For the purposes of the analysis, the Drinking Water
Supply Threat Index (DWSTI) composite indicator was established. Subsequently, the effect of
selected factors on DWSTI was determined via correlation and regression analysis, and results were
compared for two size groups of municipalities indicate water supply problems. The digging of
new wells for individual needs is seen to be the most significant signal of problems. The absence
of water supply infrastructure results in a heightening of the socio-economic deprivation of small
municipalities, as it limits new building and becomes a limitation to their development. A solution
is possible based on regional or trans-regional financial and managerial support of development
together with an active approach on the part of municipalities.

Keywords: water supply; drinking water availability; local governance; local development; peripher-
ality; Czech Republic

1. Introduction

Access to hygienically safe drinking water is one of the basic prerequisites for the
quality of the population’s life and health. Significant attention is paid to the issue globally,
primarily with regard to regions that suffer from water source scarcity or have not yet built
suitable water-supply infrastructure [1,2]. The problematic accessibility of drinking water
in these regions is a result of natural conditions, e.g., climatic or hydrological drought,
or as a manifestation of socio-economic drought linked to the poor economic level of
regions [3,4]. From this perspective, the global level of evaluation is given attention in the
development and application of a number of indicators of quality water accessibility [5–7].
In a worldwide comparison, Central European countries including the Czech Republic are
among the macroregions that have a high level of security in terms of the availability of
drinking water for the population [8,9]. Moreover, with regard to natural conditions, the
territory of Central Europe is among areas with a low level of water stress [3,9]. Despite
this fact, there are several reasons to consider research into the connection between the
lower quality of drinking water supply and the development of municipalities in Central
Europe to be topical [10–13]. An analysis of current influences on insufficient drinking
water supply for the inhabitants of small municipalities in the Czech Republic is the subject
of our study.
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This paper focuses on the present situation from the point of view of the mayors of
small municipalities in the Czech Republic. The opinions of the municipality’s management
are also significant with regard to the ability to identify barriers of development and find
opportunities to overcome obstacles. In the first phase, representatives of municipalities
or regions must identify the problem of the insufficient supply of drinking water as a
significant one [14,15]. This is a question of the ability of perception, political decision-
making and strategic planning in the field of drinking water.

With regard to the primary selection of municipalities with an insufficient water supply
infrastructure, sparsely inhabited municipalities in the Czech Republic with fewer than
2000 inhabitants have been chosen. The Goal of our research is to assess the relationships
between insufficient drinking water supply and the development of municipalities in the
Czech Republic in the aforementioned size category. In connection with this goal, two
research questions have been established:

Q1: Which socio-economic characteristics of small municipalities are connected to insuffi-
cient drinking water supply?

Q2: Is insufficient drinking water supply a limiting factor in the socio-economic develop-
ment of municipalities?

The term insufficient drinking water supply in this study indicates a situation in which
the state of drinking water supply is perceived by mayors of municipalities as problematic.
Insufficient drinking water supply can also be described using the terms low quality of drinking
water supply or threat to the availability of drinking water. Differences in insufficient drinking
water supply are distinguished by the Drinking Water Supply Threat Index (DWSTI) in
this study.

1.1. Basic Aspects of Drinking Water Supply Problems in the Czech Republic

The basic aspects of problems in ensuring drinking water in the natural and socio-
economic conditions of the Czech Republic can be divided into three main interconnected
categories (Figure 1). Climate change in Central Europe is manifesting itself in heightening
temperatures and a change in the distribution of precipitation over the course of the year.
Along with this, the level of perception of the impacts of climate change on water sources is
also rising [16,17]. Therefore, the spatial differentiation of the impacts of climate change on
the hydrological balance of river basins are analyzed and estimated according to individual
scenarios [18,19]. In this context, new water supply measures are discussed in connection
with the heightening probability of all forms of drought occurring [9,20,21].

Figure 1. Basic aspects of drinking water supply problems in the Czech Republic.

The second category of problems in supplying drinking water is linked to the non-
existence or insufficient quality of a water supply infrastructure providing water primarily
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to some small municipalities in rural areas. According to a nationwide survey from 2016,
12% of a total of 6254 municipalities in the Czech Republic were not connected to a water
source [22]. The absence of a municipal water supply is primarily related to municipalities
that are small in population. At the same time, the degree to which municipalities are
equipped with basic infrastructure in the Czech Republic shows relatively strong regional
differentiation [23]. The percentage of inhabitants that are connected to a water supply has
grown nationwide from 82.4% in 1989 to 94.6% in 2020 [24] (Figure 2). The development of
the water supply infrastructure in the last 30 years in the Czech Republic has been linked to
overall socio-economic development in the post-communist period, similarly, for example,
to Poland [13,25] or eastern Germany [26]. The water supply sector has gone through
partial privatization, significant technological modernization, and the implementation of
drinking water prices commensurate to costs. As a result, the daily consumption of water
in households dropped dramatically to 91.3 L per day per person in 2020, which was one
of the lowest values in the EU [8,9]. This manifested itself in a significant drop in produced
and invoiced drinking water [24] (Figure 2). However, 578,000 inhabitants of the Czech
Republic still have no secured supply of drinking water from a water supply connection.
There are hundreds of water supplies with insufficient drinking water quality or a poor
technical or operational quality of the supply system [27,28].

Figure 2. Development of the supply for inhabitants and the production of drinking water in the
Czech Republic from 1989 to 2020. Data source: Czech Statistical Office [29].

The third significant group of issues concerning the availability of drinking water is
connected to the capacity of the present water supply infrastructure and the possibilities of
its development in municipalities where new housing construction is taking place and the
number of inhabitants is growing. The process of suburbanization has been a dominant
phenomenon for the residential development of municipalities in the Czech Republic
since the end of the 20th century [30–32]. As a result, expansion of urbanized areas is
taking place in a number of municipalities on the peripheries of urban agglomerations
as a result of intensive housing construction. The limited capacity of water sources for
supplying new households with drinking water from the expanding network of water
supply infrastructure is manifesting itself in individual cases as a limiting factor to this
development [33,34]. According to sociological surveys hitherto, inhabitants of the Czech
Republic see the security of drinking water as a fundamental water supply issue [35],
which also influences their selection of immovable property for their own housing [36].
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1.2. Relationships between the Quality of Drinking Water Supply and the Development
of Municipalities

Issues concerning the relationships between drinking water supply and the develop-
ment of municipalities are dealt with throughout the world in case studies of regions of a
comparable socio-economic level, but namely in conditions with a more significant deficit
of water sources [37–41]. In regard to the deepening problems of droughts as a result of
climate change however, such studies can also be inspiring in terms of the conditions in
the Czech Republic. From the perspective of drinking water supply, it is also important
that individual small municipalities are distinguished by their differing degree of socio-
economic peripherality and thus differing demand for housing construction [42–44]. The
socio-economic status of inhabitants simultaneously influences demand, willingness to
effectively manage water, or to pay for an increase in the quality of supplied drinking
water [45–48]. The relationships of socio-economic factors with the quality of drinking
water supply in municipalities in the Czech Republic have so far been identified based on a
statistical comparison of larger administrative units [49]. Existing research shows that the
perception of drinking water shortages is not only influenced by indicators representing
the volume and price of water in each region—it can also be determined by other socio-
economic factors such as income, gender, age, and education [49]. Based on the analysis of
mutual relationships and according to findings from studies from other regions [50–53],
a positive mutual relationship between the quality of the drinking water supply and the
development of municipalities can be assumed (Figure 3).

Figure 3. Circular causality scheme: Retroactions between the quality of drinking water supply and
the socio-economic development of municipalities.

The supply of drinking water is an important factor in the selection of a place to live.
As a survey carried out in the Czech Republic has shown [36], the most important factor for
decisions on a change of place of residence in respondents’ minds is the “Drinking water
supply situation”. In municipalities with a good-quality and high-capacity provision of
water supply connections, the possibility arises for new housing construction or the devel-
opment of entrepreneurial activity [12,25,39]. The studies point to an incongruity between
municipal planning on a local scale and the planning of water supply infrastructure on a
regional scale [26,39,54,55]. It is therefore important for water management planning to
know the views of mayors and their perception of obstacles to development.

The successful population and economic development of a municipality as a stim-
ulus to ensuring high-quality infrastructure works in the other direction of the mutual
relationship [52,56]. The strengthening of financial and human resources heightens the
ability of municipalities to invest into infrastructure [57,58]. An equally important issue is
the economic status of the population, which is a prerequisite for the willingness to pay for
high-quality security of drinking water [59–62].
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1.3. Factors Impacting the State and Development of Drinking Water Supply

Factors influencing the state and development of drinking water supply (Table 1)
can be divided into at least two levels of measurement—local and regional (or supra-
regional) [11,50,63]. From the perspective of regional development theories, we can
categorize the internal and external development factors of municipalities in a similar
manner [42,64,65]. External factors of quality drinking water supply are linked to the
geographical location of the municipality, e.g., factors such as climate, hydrological balance
of the territory, hydrogeological regional conditions, the existence of regional water supply
systems, and the migration potential of the municipality with regard to the position of the
region in the residential system [37,39,41,50,66].

Table 1. Factors influencing the state and development of drinking water supply.

Factor Category
Internal/Local External/Regional/Trans-Regional

State Development State Development

Natural

Quality and amount of
local water sources;

morphometry of
territory

Local manifestations of
climate change

Climatic and
hydrological position

Regional
manifestations of

climate change

Technical

Quality and extent of
infrastructure in the

municipality; typology
of the built-up area

Development of
infrastructure; well

digging, new building
development

Regional water supply
systems

Development of
regional water supply

systems

Social
Capability of

leadership; community
ties; age structure

Population
growth/water

consumption; efficient
consumption; changes

in municipality
leadership

Demand for housing in
the region

Regional growth of the
population/water

consumption

Economic Municipality budget,
affluence of inhabitants

Municipality’s
investments; richer

inhabitants moving in

Economic position of
the municipality;

economy of water
supply companies;

state policy

Economic development
of the region;

investments into the
water supply industry;

changes in policy

Our research focuses on the socio-economic contexts of the level of drinking water
supply; other primarily natural factors have not been subjected to statistical investigation.
The spatial differentiation of natural conditions (e.g., hydrogeological conditions on the
local level of municipalities) is certainly an important factor for municipalities in the Czech
Republic, but it is one that is quantitatively difficult to process [18,19].

According to some theories, the human and social capital of municipalities can have
a significant impact on development [23,56,65,67]. This is also the focus of our study
on the opinions of mayors of municipalities. In the issue of the availability of drinking
water, the opinions and attitudes of inhabitants in regard to the willingness to pay for a
higher standard of infrastructure can also have an impact [45,59,60]. The economic level
of inhabitants also corresponds to waste or effective use of water [68–70]. In households
with their own gardens, the consumption of water for watering or filling pools can be an
important part of the balance [71–74]. Therefore, a certain portion of households makes
use of water drawn from wells as a complementary source of water for watering gardens
or lawns [75], which can affect the local level of the availability of ground water periods
of drought.

The quality of the municipality’s management is also connected to the ability to strate-
gically plan and acquire financial support for the development of infrastructure [54,55,76].
Local factors should also include ones such as the typology of the built-up area, its density,
and the municipality’s fragmentation into individual sections of the built-up area [25]. The
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costs for securing infrastructure grow exponentially with the increasing fragmentation of
the residential structure [77].

2. Materials and Methods

The basis of the study is formed by data collected via a questionnaire survey of the
mayors. For the purposes of the analysis, a composite index recording the threat to drinking
water availability (Drinking Water Supply Threat Index (DWSTI)) was established. This
indicator stems from primary data based on the completed questionnaire survey of small
municipalities. Subsequently, the influence of selected factors on DWSTI was studied.
Secondary data of the present state of the municipalities from the Czech Statistical Office’s
database was also used. In the following text, used data and selected variables that
were subsequently used for analysis are described. A correlation analysis was carried
out, estimates of simple and multiple linear regression were made, during which the
Variation Inflation Factor (VIF) for measuring the force of multicollinearity was counted,
and estimates were made with the Robust Regression condition in STATA software. A brief
overview of the methodology is shown in Figure 4.

Figure 4. Flow chart of the methodology.

2.1. Questionnaire Survey of Mayors

The questionnaire survey was carried out in the form of an electronic questionnaire,
and data collection took place in the spring of 2020. The target group were mayors of small
municipalities in the Czech Republic. From a list of all municipalities in the Czech Republic
in the database of the Czech Statistical Office, a selection of municipalities with a population
lower than 2000 was carried out and, using data boxes, the mayors of these municipalities
were addressed. The information system of data boxes is operated by the Czech Post, and
it is compulsory for every municipality to have one. Addressing municipalities (mayors)
via an information system of data boxes is a secure method for sending out applications,
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which was crucial in terms of response rate. Mayors of municipalities were always the ones
addressed, as the questionnaire survey is focused on the representatives of the municipal
authorities who are closely acquainted with the issue in small municipalities and can assess
its significance for the specific locality. A total of over 5500 small municipalities in the Czech
Republic were addressed, and 2110 completely filled-out questionnaires were obtained.
This provided a high degree of returned questionnaires, specifically 38.0%. In terms of
comparing the degree of returned questionnaires in individual regions, the highest return
was recorded in the Pilsen Region, where the rate of return reached 45.5%; the lowest rate
of return was observed in the Karlovy Vary Region, at 34.3%. A detailed overview of the
number of municipalities and collected questionnaires in individual regions is presented
in Table 2. Data on the number of collected questionnaires show that the distribution of
questionnaires corresponds to the distribution of population size up to 2000 inhabitants in
individual regions. These data together with the high degree of returned questionnaires
heightens the quality and reliability of the completed survey. The obtained data are a
unique source of information for a deeper analysis of the state of drinking water supply in
small municipalities up to 2000 inhabitants, results from a questionnaire survey provide
valuable information on current problems that small municipalities have with drinking
water supply.

Table 2. Overview of the number of municipalities and collected questionnaires in individual regions.

Region

Number of
Municipalities up

to 2000
Inhabitants

Distribution of
Municipalities in

Regions

Number of
Collected

Questionnaires

Distribution of
Collected

Questionnaires
Return Rate

Central Bohemia 1026 18.5% 400 19.0% 39.0%
South Bohemia 571 10.3% 235 11.1% 41.2%

Pilsen 457 8.2% 208 9.9% 45.5%
Karlovy Vary 108 1.9% 37 1.8% 34.3%

Ústí nad Labem 302 5.4% 129 6.1% 42.7%
Liberec 183 3.3% 65 3.1% 35.5%

Hradec Králové 404 7.3% 143 6.8% 35.4%
Pardubice 415 7.5% 157 7.4% 37.8%
Vysočina 673 12.1% 220 10.4% 32.7%

South Moravia 587 10.6% 211 10.0% 35.9%
Olomouc 356 6.4% 126 6.0% 35.4%

Zlín 252 4.5% 91 4.3% 36.1%
Moravia-Silesia 218 3.9% 88 4.2% 40.4%

Total 5552 100.0% 2110 100.0% 38.0%

Data sources: Czech Statistical Office (2020) and own questionnaire survey.

The questionnaire survey was focused on municipalities’ current state of drinking
water management in terms of the potential for development. The questionnaire was
divided into three areas of assessment from the perspective of the mayors: (A) Present state
of drinking water supply; (B) Barriers (critical topics) to the municipality’s drinking water
supply development; (C) Threats to the municipality’s development in the future. Three
sets of questions suitable for statistical analysis in this study were selected (Appendix A,
Table A1).

2.2. Drinking Water Supply Threat Index (DWSTI)

DWSTI was calculated from a set of questions from area (A): How would you assess
the present state of drinking water supply in your municipality? Set contains a total of 10 sub-
questions (A1–A10) aimed at determining the current state of drinking water availability
in the municipality (Appendix A, Table A1). Respondents could select from Likert scale
responses (strongly agree = 1; agree = 0.75; neutral = 0.5; disagree = 0.25; strongly dis-
agree = 0). In order to reduce distortion and heighten the quality of acquired data, question
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sequence rotation was used. Based on the professional assessment and methodology of
other studies [5,7,12,27], individual sub-questions were assigned weights which were en-
tered into the DWSTI calculation. For the allocation of weights, the sub-questions A1–A10
were divided into three categories according to the potential impact on insufficient drinking
water supply: (a) major problems (weight 0.2); (b) partial problems (weight 0.1); (c) addi-
tional indications of possible problems (weight 0.05). The total weight of all sub-questions
is 1. The DWSTI calculation is expressed in Equation (1).

DWSTI = 0.2(A1 + A10) + 0.1(A2 + A3 + A4 + A5) + 0.05(A6 + A7 + A8 + A9) (1)

DWSTI is thus a composite index that takes a value in an interval of 0 to 1, in which
values close to 1 represent municipalities having significant problems with drinking water
supply; values close to 0 thus represent municipalities for which drinking water supply
does not present a fundamental problem. As we were interested primarily in small munic-
ipalities with significant drinking water supply problems, municipalities that answered
Strongly disagree to question A1 were omitted from the subsequent analysis. From the
original number of 2110 municipalities, 1189 municipalities thus remained in the final
dataset. The overview of the relative frequencies according to the completed index is
presented in Figure 5.

Figure 5. Overview of relative frequencies according to DWSTI: (a) completely dataset of municipali-
ties (n = 2110; average = 0.310; median = 0.263); (b) selected dataset of municipalities that report at
least partial issues with drinking water (n = 1189; average = 0.456; median = 0.452).

Maps showing spatial differentiation of DWSTI were created in the ArcMap program
(version 10.7.1) with the use of administrative division layers from the ArcČR 500 geo-
database [78]. In order to depict the spatial differentiation of drinking water availability in
the studied municipalities, the method of point symbols located in centroids representing
individual municipalities was used.

Municipalities are depicted without population size differentiation; the color of the
point expresses the DWSTI value on a scale of 0 to 1. Although these are only positive
values, a multicolor scale was selected, which ranges from shades of blue for the lowest
values (also symbolizing a sufficient drinking water supply) to high values in warm shades
of red (symbolizing drinking water supply threats). Values are divided into seven intervals
based on a manually edited compromise between the Jenks natural breaks optimization
method in values (Natural Breaks—Jenks [79]) and even intervals so that the intervals
respected both the specific structure of the values and the differences in the drinking
water availability index values as compared to the middle of the whole scale (i.e., an index
value of 0.5).

The similar method of proportional (point) symbols shows municipalities with a
DWSTI value of 0.5 or higher, i.e., those in which the availability of drinking water poses
a larger problem. Therefore, we selected a simpler color scale with an analogous color
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scheme [80] of shades of warm colors from yellow to red, which again represent the highest
values with the greatest threat to drinking water supply. However, this time the size of
the points agrees in proportion to the population size of individual municipalities as of
1 January 2020 [81] (values of the number of inhabitants in the legend thus express only a
referential measurement of size, not intervals of size categories).

In regard to the fact that population size is a key parameter which is fundamental for
the financing, administration, and planning of a municipality’s development, municipali-
ties were divided into two groups according to the number of inhabitants. The division of
the data set was also supported by ANOVA results, in which the zero hypothesis of the
equality of mean DWSTI values was refuted on a 5% significance level. The first group
(SIZE 1) is thus made up of municipalities that have a population of less than 300; this group
contains 561 municipalities. The next and slightly larger group (SIZE 2) are municipalities
with more than 300 inhabitants; this group is made up of 628 municipalities. An overview
of relative frequencies of the completed index is presented in Figure 6.

Figure 6. Assessment of Czech municipalities with less than 2000 inhabitants (involved in the survey n = 2110) according to
the Drinking Water Supply Threat Index (DWSTI). Source: own processing based on questionnaire survey and data [78].

2.3. Indicators of the Municipality’s Present State

Based on an analysis in the theoretical section, factors that can affect drinking water
availability and an overview of selected factors were identified. A brief description of them
is listed in Table 3. Before the correlation and regression analysis itself, identification of
so-called “outliers” was carried out. Their possible impact on estimates was eliminated by
so-called winsorization, which is the transformation of statistics by limiting extreme values
in statistical data in order to decrease the effect of possible false remote values. Selected
quantiles for individual variables are listed in the last column in Table 3.
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Table 3. Indicators of the present state of the municipality.

Variable Description Outliers
Winsorized the Variables at Level

w_kanmpr Average number of candidates for one mandate in 2014 and 2018
municipal elections 0;95

w_priprel_obyv Natural growth increment 2001–2019 per 1 inhabitant (1.1.2020) 5;99

w_prisrel_obyv Natural growth increment via moving, 2001–2019 per 1 inhabitant
(1.1.2020) 1;95

w_indst19 Aging index 1;95

w_ekonsob_obyv Number of active economic entities in 2019 per 1 inhabitant
(1.1.2020) 1;95

w_nez1819 Average percentage of the unemployed 2018–2019 0;95
w_bytyrel_obyv New dwellings 2001–2019 per 1 inhabitant (1.1.2020) 0;95

w_hustzast Built-up areas 2019 [ha] per 1 inhabitant as of 1.1.2020 0;95
w_hustmkom Density of local roads [km/km2] 2016 (on overall area 2019) 0;95

w_huskozas Density of local roads [km/km2] 2016 (on the area of built-up
surfaces 2019)

0;95

Source: own processing based on data from the Czech Statistical Office [81–84].

A complete overview of the descriptive statistics is presented in Appendix B (Table A2).
In terms of the technical problem of multicollinearity, its strength was measured in the
econometric model estimate via VIF and, in the case of multiple linear regression, its degree
was tolerable and values 1/FIV did not surpass the value of 3.07.

2.4. Development Threat Indicators

Indicators of the development threat to municipalities were calculated from responses
to two questions in area (C), specifically C1: For each issue, mark the degree to which you
think the given area is important for the development of your municipality, and C2: For each issue,
mark the degree to which you think the given area is a threat to your municipality’s development
over the next 10 years. Here, respondents could choose from the Likert scale of responses
(does not limit at all/does not threaten at all; does not limit/does not threaten; neutral;
limits/threatens; strongly limits/strongly threatens). A total of 18 issues were defined, and
an overview of the individual issues is provided in Appendix A (Table A1). In the case of
selecting issues, question sequence rotation was used.

Based on the methodology of other studies [5,7,15,23], composite development threat
indicators (C1–C18) were calculated from a set of questions C1 and C2. The weight of
response C1 (importance for development) was decreased to a value of 0.2; the weight of
response C2 (threat to development) was 1. The values of indicators are standardized in an
interval of 0 to 1; values close to 1 represent municipalities with an issue that is a highly
significant threat to their development and vice versa.

2.5. Indicator of Development Barriers in the Area of Drinking Water Availability
(Barrier Indicator)

The Barrier Indicator was calculated from a set of questions from area (B), specifically
from responses to question: What do you consider to be development barriers in the field of
drinking water supply in your municipality? Set B contains a total of 13 sub-questions aimed
at determining the seriousness of the given barrier (Appendix A, Table A1). Respondents
could choose from three answers (not a barrier = 0; partial barrier = 0.5; fundamental
barrier = 1). Once again, question sequence rotation was used in data collection. Individual
sub-questions were assigned the same weights.

The Barrier Indicator is also a composite index, which takes on a value in an interval
of 0 to 1, in which values close to 1 represent municipalities with significant barriers in
supplying drinking water; conversely, values close to 0 represent municipalities that do
not have significant development barriers in the area of drinking water supply.
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3. Results
3.1. Spatial Differentiation of Municipalities with Problematic Drinking Water Supply

The questionnaire survey on drinking water supply in municipalities up to 2000 in-
habitants has shown that threatened municipalities are not equally distributed throughout
the Czech Republic (Figures 6 and 7). A higher concentration of threatened municipalities
is located namely in several clusters in the Central Bohemian Region (periphery of the
Prague agglomeration), for example, to the east and south of the region towards its border
with the South Bohemian Region. Another cluster of problematic municipalities is found
in the Pilsen-South district (Pilsen Region, West Bohemia).

Figure 7. Small municipalities in the Czech Republic with a value of DWSTI ≥ 0.5 (n = 468) evaluated according to DWSTI
and population size. Source: own processing based on questionnaire survey and data [78,81].

A significant concentration of problems was identified in some microregions that
are the target of suburbanization or recreation. With some exceptions, problematic mu-
nicipalities are not found in mountainous regions on the administrative periphery of the
Czech Republic.

The spatial differentiation of municipalities with problematic drinking water supply is
influenced by the relationship to the municipalities’ population size. Based on results from
the questionnaire survey, we can claim that representatives of the smallest municipalities
with fewer than 300 inhabitants point to a higher degree of problems with drinking water
availability than representatives of municipalities with 300–2000 inhabitants. The average
value of DWSTI in the case of the smallest municipalities is 0.498, and the median reaches
a value of 0.475. In the second group of municipalities, the average value of DWSTI
is 0.418 and the median is 0.388. An overview of relative frequencies according to the
completed index is presented in Figure 8. At the same time, the size of municipalities
is linked to their position in the residential system as well as the development of the
administrative demarcation of the municipalities. In the eastern area of the Czech Republic,
municipalities generally have greater population sizes, which is clearly reflected in the
small number of problematic municipalities in terms of drinking water supply. The makeup
of small municipalities is also generally influenced, for example, by the greater degree
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of urbanization in regions historically focused on the mining of coal (North Bohemia,
Moravia-Silesia Region).

Figure 8. Comparison of relative frequencies DWSTI according to population size of municipalities:
(a) SIZE 1—municipalities with less than 300 inhabitants (n = 561; average = 0.498; median = 0.475);
(b) SIZE 2—municipalities with 300–2000 inhabitants (n = 628; average = 0.418; median = 0.388).

3.2. Significance of Problems with Drinking Water Supply

It was statistically confirmed based on a t-test on a 5% significance level that smaller
municipalities (SIZE 1) show a lower quality of drinking water supply than municipalities
with larger populations (SIZE 2) (p-value = 0.0085). Other relationships were therefore
determined for two size categories of municipalities.

Individual statements from the municipalities’ representatives show that the most
serious problem is seen in the attempt to implement new wells to allow for the drawing
of ground water to supply individual households (Table 4). This naturally corresponds
to the non-existence of a water supply infrastructure in some municipalities as well as
the insufficient capacity of local water sources. Ensuring a connection to the regional
water supply system is hindered by the high costs of implementation. Representatives of
municipalities cite the issue of water waste as a less serious issue. Contrary to all other
aspects of drinking water issues, the situation of the group of larger municipalities (SIZE 2)
is slightly worse in this context.

Table 4. Sub-questions of DWSTI: weights and average values.

ID Question Weight SIZE 1 SIZE 2

A How Would You Assess the Present State of Drinking Water Supply in
Your Municipality?

A1 The drinking water supply in our municipality is problematic 0.2 0.5348 0.4490
A2 We are lacking water supply infrastructure in our municipality 0.1 0.5143 0.3248
A3 Local water sources are not keeping up with the consumption of our municipality 0.1 0.5281 0.4865

A4 New wells for individual consumption are causing concerns among the
municipality’s inhabitants regarding the lack of water in wells and boreholes 0.1 0.5971 0.5884

A5 The low amount of drinking water sources is limiting the development of
our municipality 0.1 0.4791 0.3842

A6 Drinking water is being wasted in our municipality 0.05 0.3824 0.4299

A7 The quality of drinking water in our municipality is not being
sufficiently monitored 0.05 0.3534 0.2098

A8 The quality of drinking water in our municipality is problematic 0.05 0.4354 0.3061
A9 Costs for ensuring drinking water for our municipality are too high 0.05 0.5325 0.5127

A10 Sources and supply of drinking water for our municipality are not keeping up
with consumption 0.2 0.4697 0.3861

Note: values close to 1 represent significant problems.
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3.3. Characteristics of Municipalities with Insufficient Drinking Water Supply

A basic characteristic impacting the lower quality of drinking water supply is the
population size of municipalities. The smallest municipalities with less than 300 inhabitants
show a connection between DWSTI and the density of the built-up area. As the dispersion of
the built-up area grows (e.g., family homes with large properties), so does the occurrence of
possible problems with drinking water supply. Larger municipalities (300–2000 inhabitants)
have higher DWSTI values linked to the lower intensity of residential development, a higher
relative growth of inhabitants via migration and a higher number of economic subjects
operating in the municipality. At the same time, a higher relative growth is a shared
characteristic of both size categories of municipalities linked to DWSTI.

Numerous other characteristics did not statistically prove a significant relationship
with the issue of drinking water supply. Demographic indicators (natural growth, aging
index) or indicators of the municipality’s human capital (relative number of candidates in
municipal elections, percentage of the unemployed) proved to be irrelevant. Estimates of
multiple linear regression are listed in Table 5.

Table 5. Results of the estimate of multiple linear regression.

REG_SIZE 1 REG_SIZE 2

coef Se coef se

w_kanmpr 0.013 0.017 0.003 0.007
w_priprel_obyv −0.161 0.159 −0.143 0.202
w_prisrel_obyv 0.182 ** 0.071 0.205 ** 0.091

w_indst19 −0.000 0.000 −0.000 0.000
w_ekonsob_obyv −0.077 0.277 1.237 *** 0.321

w_nez1819 0.004 0.006 0.004 0.006
w_bytyrel_obyv −0.020 0.295 −0.996 *** 0.374

w_hustzast 2.153 *** 0.784 1.104 0.899
w_hustmkom 0.067 ** 0.028 −0.010 0.016
w_huskozas −0.001 ** 0.000 0.000 0.000

_cons 0.403 *** 0.065 0.260 *** 0.069
N 561 628

Prob > F 0.0072 0.0002
R2 0.0427 0.0535

Note: 0.01—***; 0.05—**; 0.1—*; data sources: own questionnaire survey and Czech Statistical Office [81–84].

3.4. The Issue of Drinking Water Supply in the Context of Development Threats to Municipalities

Municipalities where drinking water supply problems have been identified by the
questionnaire have other common development threats (Table 6). Representatives of both
size groups of municipalities agree that the most limiting factor to their development is the
lack of funds in the municipality’s budget. The group of significant problematic topics also
includes the decrease in and aging of the population, drinking water supply, the state of
roads, and a sufficient amount of space for housing development. From the topics above,
the following two problems are the most relatively significant for the development of the
smallest municipalities: the decrease and aging of the population and the issue of drinking
water supply. The significance of the issue of nonexistent or insufficient water supply
infrastructure of the smallest municipalities is also shown by the identified development
problem in the area of wastewater treatment.

Based on correlation and regression analysis, a statistically significant influence could
not be determined between the low level of drinking water supply (DWSTI) and develop-
ment threat indicators. For most indicators, the relationship proved to be insignificant. The
direct dependence of both groups of municipalities was determined only for indicator C7
(Drinking water supply). In the case of municipalities up to 300 inhabitants, an indirect
dependence was determined for indicator C14 (Work opportunities in the municipality
and accessible surroundings).
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Table 6. Issues of municipalities‘ further development: average values of development threat indicators.

C Type of Threat SIZE 1 SIZE 2 C Type of Threat SIZE 1 SIZE 2

C1 State of roads 0.625 0.633 C10 Availability of quality
medical care 0.580 0.591

C2 Transport services (to regional
or territorial centers) 0.579 0.557 C11 Threat of soil erosion or

degradation 0.502 0.511

C3 Air quality 0.449 0.478 C12 Decrease or aging of the
population 0.670 0.603

C4 Traffic burden on roads 0.534 0.604 C13 Sufficient areas for housing
development 0.620 0.610

C5 Waste management 0.548 0.558 C14
Work opportunities in the

municipality and accessible
surroundings

0.590 0.569

C6 Threat of floods 0.350 0.425 C15
Suitable conditions for
entrepreneurship in the

municipality
0.492 0.507

C7 Drinking water supply 0.652 0.605 C16 Safety in the municipality 0.468 0.502

C8 Wastewater treatment 0.633 0.579 C17 Conditions for culture, sports
and club activity 0.481 0.492

C9
Civic amenities of the

municipality—e.g., a store,
nursery school, basic school

0.557 0.564 C18 Sufficient funds in the
municipality’s budget 0.749 0.718

Note: values close to 1 represent highly important threats.

3.5. Development Barriers in the Area of Drinking Water Supply

Correlation and regression analysis showed a statistically significant direct depen-
dence between the low quality of drinking water supply and the existence of development
barriers in this area. Thus, the assumption that the growing frequency or intensity of
barriers is linked to heightening DWSTI was confirmed. Estimates of linear regression are
presented in Table 7.

Table 7. Results of the linear regression estimate of the Barrier Indicator.

REG_SIZE 1 REG_SIZE 2

Coef Se Coef se

barrier 0.151 *** 0.047 0.197 *** 0.036
_cons 0.428 *** 0.024 0.330 *** 0.017

N 561 628
Prob > F 0.0013 0.0000

R2 0.0181 0.0417
Note: 0.01—***; 0.05—**; 0.1—*.

The average of the Barrier Indicator in municipalities up to 300 inhabitants takes a
value of 0.463; in the case of municipalities over 300 inhabitants, the average value of the
indicator is 0.449. The most significant barriers were identified by the representatives of
small municipalities in the area of ensuring funds, i.e., a lack of funds and the related
insecurities in acquiring subsidies and the risk of indebting the municipality (Table 8).
Furthermore, it was stated that acquiring subsidies is connected to the complex adminis-
tration of projects, but the legal environment itself is not the primary barrier. Within the
survey, municipality representatives also declared that the disinterest of the population in
heightening the quality of drinking water or the reluctance of neighboring municipalities to
cooperate in shared projects was not a barrier. Differences between the size groups of small
municipalities are not significant, a fact which is confirmed by the result of the paired t-test
(p-value = 0.2823); nonetheless, in comparison to other types of barriers, the aforementioned
economic barriers interfere relatively more with the group of the smallest municipalities.
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Table 8. Sub-questions of the Barrier Indicator: weights and average values.

B What Do You See as Barriers to the Development of Drinking Water Supply in Your Municipality?

ID Question Weight SIZE 1 SIZE 2

B1 Limited competencies of the municipal government 0.07 0.354 0.387
B2 Lack of funds in the budget of the municipality 0.07 0.771 0.704
B3 Threat of immoderate debt to the municipality 0.07 0.735 0.629
B4 Uncertainty of acquiring money from a project (from subsidies) 0.07 0.725 0.701
B5 Complicated administration of projects 0.07 0.656 0.641
B6 Unwillingness of neighboring municipalities to cooperate 0.07 0.164 0.139
B7 Excessively long realization period 0.07 0.493 0.486
B8 Inhabitants’ disagreement with change 0.07 0.276 0.248
B9 Unacceptable increase in water rates 0.07 0.479 0.480
B10 There is no interest in heightening the quality of drinking water 0.07 0.184 0.139
B11 Insufficient capacities of companies in realization 0.07 0.298 0.330
B12 Insufficient methodological support (of the region, state) 0.07 0.367 0.361
B13 Barriers in legal regulations 0.07 0.433 0.439

Note: values close to 1 represent significant barriers.

4. Discussion
4.1. Connections between Socio-Economic Level of Municipalities and Insufficient Drinking
Water Supply

The spatial differentiation of municipalities with problematic drinking water supply
proves to be dependent on the concurrence of local and regional factors. Local factors
can include those such as the availability of local water sources [11], the efficiency of the
built-up area’s layout in terms of infrastructure costs [25,56], or the behavior of consumers
and their willingness to pay for higher-quality drinking water security [47,68]. For example,
regional factors influence the possibility for municipalities to connect to centralized regional
water supply systems [55,63]. Differentiating the degree of the influence of individual
factors is not possible when strictly based on the spatial differentiation of the composite
indicator as DWSTI is used in the study. However, we can claim that the determined
uneven distribution of DWSTI values does not correspond to basic spatial patterns of the
socio-economic peripherality of municipalities on a nationwide scale [59,60,67]. As the
spatial distribution of DWSTI results showed, the most significant clusters of problematic
municipalities are found in socio-economically established areas, for example, on the
periphery of the metropolitan region of Prague or in urban regions with a metropolitan
function (Pilsen-South district). However, the possible deduction that problems with
drinking water supply are primarily linked to the process of suburbanization [31,32]
cannot be confirmed unambiguously in regard to other identified clusters of problematic
municipalities in peripheral regions (e.g., on the border of the Central Bohemian and South
Bohemian Region).

Statistical analysis has shown in municipalities in the category of 300 to 2000 inhab-
itants that problems with drinking water are linked to the larger relative growth in the
population via migration and a higher relative number of economic subjects, and thus to
factors indicating pressure on strengthening the drinking water supply system. This can be
an explanation for the incongruity between the non-peripheral position from a state-wide
socio-economic standpoint and insufficient drinking water supply as a particular indicator
of peripherality on a regional level. Furthermore, results have proven the connection be-
tween DSWTI and the lower intensity of housing development. Insufficient drinking water
supply in municipalities can also function as a limit to the development of municipalities.
Problems with drinking water supply are then a selective factor in the varying dynamics of
development in an otherwise socio-economically advantageous position on the peripheries
of urban agglomerations [33,34]. The regional policy of drinking water supply, for example,
the construction of key water supply pipelines or the division of extraction capacities,
can therefore influence the differentiation in the level of municipalities’ development [41].
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The connection between the insufficient drinking water supply and regional development
can be partially explained via the concept of aspatial peripherality. This concept links the
development of a territory to factors not affected by socio-economic position, for example,
ICT infrastructure or the quality of social capital [85]. If we draw from the examination of
the water supply infrastructure of the studied municipalities and compare their position
with maps of local infrastructure [85], we can consider the network routing of individual
regional water supply systems as an explaining factor of peripherality [86]. At the same
time, the discussed factor of available connections to regional water supply systems is
usually not taken into consideration at all in defining peripheral areas within complex
development studies in the Czech Republic [59,60,65,67].

As is shown in numerous studies, spatial types of built-up areas also have a distinct
impact on the costs of connecting to a shared water supply [25,56,77]. This connection
was also partially confirmed by the determined statistical dependence of the relationship
between DWSTI and the low concentration of the built-up area in municipalities with less
than 300 inhabitants.

4.2. Insufficient Drinking Water Supply as a Limiting Factor to the Socio-Economic Development
of Municipalities

Based on the results, insufficient drinking water supply can also be considered an
important cause of the deprivation of municipalities’ development. According to the depri-
vation theory, individual dimensions of deprivation correlate; nonetheless, their mutual
spatial connections are often too weak to create a spatial pattern [65,87]. The completed
examination of development problems shows that small municipalities are generally face
a decrease in and aging of the population, poor state of roads, and insufficient areas for
housing development, fact which correspond to research on a nationwide level [42,43].
As a result of such long-term trends, the depopulation of some rural areas can even be a
motive for reassessing planned capacities of water supply infrastructure in regions with a
significantly decreasing population [26].

The completed examination of barriers has shown that a shared factor limiting the
development of small municipalities is a lack of funds. In a certain manner, this deals
with the influence of the retroaction of a particular deprivation in the municipality’s
development (Figure 9). The lack of a municipality’s financial resources does not allow for
investments into the municipality’s infrastructure. Subsequently, the insufficient provision
of drinking water capacity resources limits the territorial and economic development of
municipalities, which in turn blocks the increase in financial resources. The possibility to
invest in water supply infrastructure potentially requires the financial participation of the
inhabitants, which proves to be socially intolerable. This factor may be deepened by the
lower economic level of the population of undeveloped municipalities [69] and thus also
by their lower level of willingness to financially contribute to better infrastructure [45].

Figure 9. Circular causality scheme of the development deprivation of municipalities with problem-
atic drinking water supply.
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According to mayors’ opinions, the low interest of the population in improving water
quality is not one of the main barriers to improving the situation. Surveys suggest that a
larger proportion of the population agrees with an increase in the price of drinking water if
it were to increase its quality [61].

Inhabitants would rather keep their individual supply from their own wells, as it
proves to be the cheapest solution. Problems with water quality in such a solution are
usually not reliably identifiable [11]. However, as our examination of problematic aspects
has shown, efforts to dig new individual wells or deepen existing ones is currently a
highly significant problem. There is justified concern that the local supply of ground water
may not keep up with uncontrolled extraction for the needs of individual households.
In recent years, these local sources in individual cases have already reached their limit
and municipalities have had to deal with the temporary, provisional supply of drinking
water [17,27]. Heightened interest in the use of local sources of ground water has also been
recorded abroad [11]. At the same time, there is a debate on the search for a balance between
the advantages of using local water sources and the benefits of centralized drinking water
supply via a regional water supply system [37,55,63,88]. Differences in solutions lie not
only in economic optimization and establishing a correct price policy. On one hand, there is
the professionalism and the certainty of supply from a regional water supply system [37,88],
and on the other is the advantage of self-sufficiency and the positive impact of the local
community’s involvement in the use of local natural resources and their help in protecting
them [40,41,57,89]. A key factor in the selection of a proper solution can be the natural
conditions of individual municipalities; therefore, on a local level, their detailed analysis
and monitoring is recommended as a starting point for adaptation measures for the impacts
of climate change [90–92].

4.3. Research Limitations

The limits of the completed research can be linked primarily to the implementation of
the questionnaire survey. One frequently mentioned problem is the so-called self-selection
bias, in which greater tendencies can be observed in some respondents towards taking
part in surveys than others, which can also apply to some municipality representatives.
Decreasing this distortion could be achieved by extending the deadline for filling in the
questionnaires and repeating the call to fill them in.

On the other hand, extending the period for filling in the questionnaire was not
seen as desirable in regard to the initial onset of the COVID-19 pandemic in the Czech
Republic in March of 2020. In addition, the return rate of almost 40% can be considered very
good. Another limitation may have been the date of the survey’s realization, as the initial
measures of Czech municipalities against the spread of COVID-19 at the beginning of March
2020 may have negatively affected the degree of return, and responses to some questions
concerning problems of municipalities may have been influenced by the current situation.

The opinions of the representatives of the municipality can namely express existing
perceptional, institutional, and economic barriers. Differing opinions on the significance
and solutions to problems with drinking water may also be held by the representatives of
the professional public or water resource management companies [93], e.g., in the question
of the quality of drinking water [12], the security of drinking water supply provision [88],
or the degree of influence on the regional development of municipalities [23]. It can be
assumed that the perception of barriers generally differs according to a focus on either
local (municipal) or regional planning [55].

Mayors’ opinions may not reflect the views of the inhabitants in areas such as the
perception of water quality [94,95]. However, the way the population perceives water
quality is not a question of its chemical state, but rather of aesthetic and psychological
factors [95]. These factors are influenced by the reputation of drinking water quality in the
media [96] and the ways in which water companies communicate with the population [94].

In order to capture the relationship between DWSI and selected factors, correlation
and regression analysis tools were used. The authors carried out a measurement of the
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degree of multicollinearity using VIF, and estimates were made with the Robust Regression
condition in order reach the best and most unbiased estimates possible. A limitation to
the results of the correlation and regression analysis may be the issue of the availability of
indicators for municipalities. Municipalities may be made up of individual settlements,
usually of one larger settlement and a number of associated ones. The layout of the built-up
area, namely in mountainous regions is not necessarily compact, and can also be dispersed
or linear.

4.4. Barriers and Opportunities for Drinking Water Supply in Small Municipalities

According to the results of the survey, representatives of small municipalities are
aware of the gravity of the drinking water problem and would like to find a solution.
The impacts of climate change are contributing to a heightened sensitivity to this issue
in the Czech Republic, as is happening similarly in other regions [16,97–99]. The current
experience of some municipalities with water shortage as a consequence of climate change
are perceived in this regard as being more significant than, for example, the risks of floods
on the level of small municipalities [100–103] or problems with managing rainwater in
cities [104,105]. In terms of the theoretical concepts concerning barriers in adapting to
climate change [14], the issue of securing drinking water on the level of small municipalities
in the Czech Republic is moving from the problem identification phase to the planning
phase or even the realization of measures. Our examination of the development problems
of small municipalities has confirmed this.

In the next phase, there is a need to raise awareness among the population about the
risks of insufficient drinking water supply. The perception of health risks depends on the
degree of the population’s environmental and health literacy [106–108]. Education and
high-quality media communication on the part of water companies or municipalities are
therefore suitable tools for improving the attitudes of the population [94]. Environmental
education can increase interest in dealing with environmental problems related to climate
change [109]. However, the personal benefit of individuals is an important factor in
pro-environmental behavior [75,109].

Drinking water supply infrastructure issues are part of the Strategic Framework Czech
Republic 2030—National Sustainable Development Goals, in particular to Goal 6 (Clean Wa-
ter and Sanitation), Goal 9 (Industry, Innovation and Infrastructure), and Goal 13 (Climate
Action) [110]. Our results in accordance with this document confirm the need to support
the quality of water supply as a precondition for development of a resilient economy and
quality of life in connection with the adaptation of regions to climate change [110]. At
present, plans for managing drought and water shortage are being created in the Czech
Republic according to unified methodology for individual regions [90]. A part of possible
measures on the level of municipalities is, for example, the possibility of limiting water
extraction, implementing technologies that reduce water consumption, or securing alter-
nate sources of water in times of drought [90]. According to the completed survey, roughly
40% of municipalities with less than 2000 inhabitants issue restrictions concerning the
consumption of drinking water.

Progress in the issue of drinking water supply can take place only if the barriers
identified by our research—namely, those in the economic area—are overcome. Securing
financial resources in this context is not within the capabilities of small municipalities on a
local level [23,24,69]. A solution is possible if it is primarily based on regional and trans-
regional support within rural development policy and the utilization of municipalities’
active approach [111]. The more effective use of water resources on the state level can
also be positively influenced by improving the system of issuing permits to extract water.
Change the fee policy for extractions of surface or ground water is also recommended [112].

5. Conclusions

The representatives of local governments view problems regarding drinking water
supply as priority issues in the development of small municipalities in the Czech Republic.
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Within the set of 2110 municipalities with less than 2000 inhabitants, 14% of municipality
representatives see drinking water supply as fundamental and assume that, in the next
10 years, water supply will fundamentally threaten the development of municipalities.
Frequently in the group of the smallest municipalities with less than 300 inhabitants, absent
water supply infrastructure in the municipality is a current and fundamental problem.
Mayors’ perception of drinking water problems is most significantly linked to concerns
about water shortages in existing wells as a consequence of the creation of new wells for
individual use. This trend is linked to the local decrease of ground water supply as a
consequence of repeating periods of drought in the Czech Republic at present. It is very
important that mayors are aware of the problem and are trying to improve drinking water
supplies. The perception of the risks of insufficient drinking water supply should also be
strengthened via appropriate communication with the population.

Insufficient funds in municipalities’ budgets have been identified as the greatest
barriers to a possible improvement to the situation. Small municipalities are in a situation
in which the lack of funds prevents investment into water supply infrastructure. The
economic barrier is also linked to the high unit costs of connecting households in small or
non-compact settlements. As a consequence, the poor quality of ensuring drinking water
sources deepens the socio-economic deprivation of small municipalities, because it limits
new housing construction and thus becomes a fundamental limitation to their development.
The described lock-in development is visible namely in some small municipalities on the
peripheries of agglomerations, in which there is a demand for properties for new housing
development as a consequence of suburbanization processes, but quality drinking water
supply is absent. The unavailability of water supply infrastructure together with a local
shortage of water sources is becoming a selective factor of development for territories on a
regional level. Insufficient drinking water supply blocks the development of municipalities
and influences their peripheral position in the regional settlement hierarchy.
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Appendix A

Table A1. Questionnaire survey—questions selected for the statistical analysis.

ID Question

A How would you assess the present state of drinking water supply in your municipality?
(scale responses: strongly agree; agree; neutral; disagree; strongly disagree)

A1 The drinking water supply in our municipality is problematic
A2 We are lacking water supply infrastructure in our municipality
A3 Local water sources are not keeping up with the consumption of our municipality

A4 New wells for individual consumption are causing concerns among the municipality’s inhabitants regarding the lack of
water in wells and boreholes

A5 The low amount of drinking water sources is limiting the development of our municipality
A6 Drinking water is being wasted in our municipality
A7 The quality of drinking water in our municipality is not being sufficiently monitored
A8 The quality of drinking water in our municipality is problematic
A9 Costs for ensuring drinking water for our municipality are too high
A10 Sources and supply of drinking water for our municipality are not keeping up with consumption

B What do you see as barriers to the development of drinking water supply in your municipality?
(scale responses: not a barrier; partial barrier; fundamental barrier)

B1 Limited competencies of the municipal government
B2 Lack of funds in the budget of the municipality
B3 Threat of immoderate debt to the municipality
B4 Uncertainty of acquiring money from a project (from subsidies)
B5 Complicated administration of projects
B6 Unwillingness of neighboring municipalities to cooperate
B7 Excessively long realization period
B8 Inhabitants‘ disagreement with change
B9 Unacceptable increase in water rates
B10 There is no interest in heightening the quality of drinking water
B11 Insufficient capacities of companies in realization
B12 Insufficient methodological support (of the region, state)
B13 Barriers in legal regulations

C

C1: For each issue, mark the degree to which you think the given area is important for the development of your
municipality.
(scale responses: does not limit at all; does not limit; neutral; limits; strongly limits)
C2: For each issue, mark the degree to which you think the given area is a threat to your municipality’s
development over the next 10 years (scale responses: does not threaten at all; does not threaten; neutral; threatens;
strongly threatens)

C1 State of roads
C2 Transport services (to regional or territorial centers)
C3 Air quality
C4 Traffic burden on roads
C5 Waste management
C6 Threat of floods
C7 Drinking water supply
C8 Waste-water purification
C9 Civic amenities of the municipality—e.g., a store, nursery school, basic school
C10 Availability of quality medical care
C11 Threat of soil erosion or degradation
C12 Decrease or aging of the population
C13 Sufficient areas for housing development
C14 Work opportunities in the municipality and accessible surroundings
C15 Suitable conditions for entrepreneurship in the municipality
C16 Safety in the municipality
C17 Conditions for culture, sports and club activity
C18 Sufficient funds in the municipality’s budget
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Appendix B

Table A2. Indicators of the present state of the municipalities—descriptive statistics.

SIZE 1 Obs Mean Std. Dev. Min Max

w_kanmpr 561 1.5599 0.5823 0.5000 4.5000
w_priprel_obyv 561 −0.0320 0.0724 −0.1491 0.1203
w_prisrel_obyv 561 0.1019 0.1448 −0.2166 0.3862

w_indst19 561 138.8834 55.6819 47.6191 242.8571
w_ekonsob_obyv 561 0.1318 0.0345 0.0595 0.1892

w_nez1819 561 2.7537 1.6358 0.0000 6.0920
w_bytyrel_obyv 561 0.0509 0.0363 0.0000 0.1376
w_hustzast 561 0.0377 0.0133 0.0088 0.0591

w_hustmkom 561 0.7247 0.6582 0.0000 2.6775
w_huskozas 561 65.7974 53.0318 0.0000 190.8470

SIZE 1 Obs Mean Std. Dev. Min Max

w_kanmpr 628 2.6274 1.1532 0.3667 4.5714
w_priprel_obyv 628 −0.0054 0.0521 −0.1491 0.1203
w_prisrel_obyv 628 0.1094 0.1260 −0.2166 0.3862

w_indst19 628 120.4937 34.0185 47.6191 242.8571
w_ekonsob_obyv 628 0.1247 0.0280 0.0595 0.1892

w_nez1819 628 2.7049 1.3261 0.1792 6.0920
w_bytyrel_obyv 628 0.0562 0.0324 0.0000 0.1376
w_hustzast 628 0.0240 0.0099 0.0067 0.0591

w_hustmkom 628 0.8326 0.7150 0.0000 2.6775
w_huskozas 628 59.1442 47.7035 0.0000 190.8470

Source: own calculations based on data from the Czech Statistical Office [81–84].
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32. Sýkora, L.; Ouředníček, M. Sprawling post-communist metropolis: Commercial and residential suburbanisation in Prague and

Brno, the Czech Republic. In Employment Deconcentration in European Metropolitan Areas: Market Forces versus Planning Regulations;
Razin, E., Dijst, M., Vázquez, C., Eds.; Springer: Dordrecht, The Netherlands, 2007; pp. 209–233.

33. Kladivo, P.; Roubínek, P.; Opravil, Z.; Nesvadbová, M. Suburbanization and local governance-positive and negative forms:
Olomouc case study. Bull. Geogr. Socioecon. Ser. 2015, 27, 95–107. [CrossRef]
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