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Abstract

Research background:Water is a scarce natural resource essentialfloahd also many eco-
nomic activities. Scarcity of drinking water is Bplem that is ad-dressed at national and interna-
tional levels. Global water demand continues te,risut the quantity and quality of water re-
sources is declining in many regions. Recent sunafythe population of the Czech Republic
show that the most serious global problems are evastumulation, water pollution, lack of
drinking water and air pollution. Average temperasucontinue to rise across Europe due to
climate change and water is expected to becomeasirgly scarce in many areas. An adequate
supply of good-quality water is a pre-requisiteéopnomic and social development, and thus it is
necessary to learn to save water and better manage/ailable resources in this area.

Purpose of the article:The purpose of this study was to investigate totwllegree environmen-
tal problems — especially the issue of drinking evadcarcity — have been evaluated in the
Czech Republic from 2014 to 2018 and whether the déa lack of drinking water has motivated
water conservation.

Methods: A regional analysis of water availability in the&2h Republic and the possible causes
of water scarcity has been carried out. Subsegyeselected socio-economic factors that could
have an impact on the assessment of drinking wstarcity are analyzed using Gamma and
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Kendall's Tau and logistic regression. The analyized period is from 2014 to 2018. Microdata
was taken from the Centre for Research of Publimiop, and selected regional-level statistics
from the Czech Statistical Office have been addetis data to supplement it.

Findings & Value added: The perception of drinking water shortages is mdy influenced by
indicators representing the volume and price ofewat each region, but can also be determined
by other socio-economic factors such as incomejeremge and education.

Introduction

Water scarcity is a very current topic in globatfaealing with sustainable
development (Fangt al., 2000). Water is an essential aspect of human
wellbeing and plays a very important role in theaaof economic growth.
Water plays a fundamental role in food and saoitatand therefore water
can be claimed to be an irreplaceable commodityaabésic resource for
economic activity (Hervas-Gamez & Delgano-Ramo4,920

Problems with water have local, regional, contineand global dimen-
sions and these problems cause changes in watemrees. This includes
issues such as reduced availability, deterioratidhe quality and quantity
of water and subsequent impacts on human and phbbbdth (Tundisi,
2008).

Today, the world is facing a water crisis, and peots with drinking
water are expected to increase in the future. Healating world popula-
tion has led to an increase in water demand in aipatdi and drinking water
and also the agricultural and industrial sectoxsweler, not only the esca-
lating world population leads to water problems \{izmi et al., 2016).
There are many factors affecting the quantity andlity of water. There
are also important factors affecting water scay@tich as economic devel-
opment and dietary shifts (i.e. increasing producif animal products),
which have resulted in an ever-increasing waterahehthat has conse-
quently put pressure on water resources @tial.,2017). Shrinking water
resources and the increasing trend of droughtdtenderious damage they
cause plays a strong role in intensifying the watésis (Davijaniet al.,
2016).

The problem of water scarcity is becoming not catyenvironmental,
but also an economic and social issue. Water $gasca major global and
multidisciplinary problem that needs to be addrédsg many disciplines
and from many perspectives. The need to deal watiemscarcity should be
seen in the broader social, economic and envirotaheantext of the 21st
century (Tundisi & Barbosa, 2008). Water scarcitglypems are perhaps
more widely discussed outside Europe’s borders,ntany problems can
also be found within them (Famg al.,2000; Colect al.,2018).
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In Europe, water scarcity and the problems causedirbught are
a growing phenomenon. Europe is not an arid comtjri®ut nearly half of
the European Union's population is currently sthimggwith water prob-
lems. Water distribution is uneven in the Europeamn due to its varied
geography and climate, and this situation is madesevby human activity.
Since 1980, droughts in Europe have increased aodnte more serious.
In addition to their environmental impacts, theg arcreasingly becoming
an economic problem and are more and more rel@vaiscussions on the
sustainability of the system. Droughts have cosestimated 100 billion
EUR over the past 30 years, and, as climate chisngecurring, more wa-
ter scarcity and drought-related problems can Ipeeed in Europe in the
future (European Commission, 2010).

The Czech Republic also has problems with watercikgaand
droughts. This research paper focuses on the fswater scarcity in the
Czech Republic and is devoted to the regional aislgf this problem
from 2014 to 2018. This paper begins with a brie¢éreiew of selected
research and strategic documents on the topic ¢érvaarcity, with an
emphasis on problems in the European Union andcediyein the Czech
Republic. Subsequently, methodology and data d@lieare described and
the results of the empirical study are presenteddiscussed. At the end of
the paper, the authors list the conclusions ofareseand some suggestions
for possible future research in this field.

Literature review

There are many facts surrounding water scarcitthé European Union,
and the most important ones can be listed as fell6Water scarcity is an
increasingly frequent and worrying phenomenon #figcts at least 11% of
the European population and 17% of EU territory.eQof the worst

droughts occurred in 2003, when one-third of EUitmy and over 100

million people were affected. Between 1976 and 2@0& number of peo-
ple and areas hit by drought rose by almost 2018d,the yearly average
cost has quadrupled. The demand for water contittugse across Europe,
putting a strain on our resources. It is estimaled some 20—40 % of Eu-
rope’s available water is being wasted (leakagethénsupply system, no
water saving technologies installed, too much uessary irrigation, drip-

ping taps etc.). In a ‘business as usual’ scena@er consumption by the
public, industry and agriculture would increaseliby% by 2030” (Europe-
an Commission, 2010).
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In Europe, droughts and water scarcity are a \angel problem, primar-
ily in the south of Europe, as this part of the towmt is very prone to
drought and suffers great economic damages asith oéét. In other parts
of Europe, drought is generally not recognized asagr problem, but this
does not indicate that everything in this environtakarea lacks negative
conseqguences. For example, there are also probiéimglooding (Bress-
erset al., 2016). Drought may not be as visible as floodimg, this does
not mean that droughts in other parts of Europenatea problem. For ex-
ample, heat and drought in the summer of the y8a8B8 Zaused tens of
thousands of lives to be lost in Europe and haanfiral consequences of
13 billion EUR (Cogeca, 2003).

There are many various approaches which are uséteiftU to pre-
serve Europe’s water. Primary tools for water coregéon in the EU in-
clude legislation, market instruments, monitoringsearch and awareness
activities concerning this great problem (Europ€ammission, 2010).

In the light of the fact that water scarcity andwlghts will inevitably
become more important as a result of climate chahgéll be necessary to
solve these problems in some way. The primaryhete will be played by
water governance. According to some specialisthénwater management
field, the water crisis in the 21st century is mubre related to manage-
ment than to a real crisis of scarcity and stresgjérset al, 2006). Water
management, including drought management, consistifferent factors
in the area of water. Water governance is a vepoiant factor in public
policy, because water is a complex and highly adenected system that
affects many disciplines, such as agriculture, enva development, social
development, ecology and health (Lubell & Edeleni2l3). There are
many different subjects with different interestdlie issue of drought and
water scarcity, and it is very difficult to solveoplems related to this topic
(Leach & Pelkey, 2001).

From the perspective of legislative framework, ayvienportant docu-
ment dealing with the problem of water scarcitythe EU is the “Water
Framework Directive”, which was introduced by thar&pean Union in
2000. It is the most ambitious and comprehensivaichent of EU legisla-
tion ever approved in water policy. In 2007, the gl forward its “Com-
munication addressing the challenge of water styaarid droughts”. In it,
the EU defines policy initiatives that should mageards a water-efficient
and water-saving economy. Each year, a reporteisemted on annual pro-
gress towards the implementation of the set oriems. The next im-
portant step from the EU is a water policy basedhenprinciple of a “wa-
ter hierarchy”. Member states of the European Umiarst focus on pre-
vention in dealing with the threat of drought andtev scarcity. The EU
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needs consolidated data and drought indicatorsnékestrategy policy on
the level of the EU is the “Blueprint”, which ourtéts actions that concen-
trate on better implementation of current wateiiskegjon, integration of
water policy objectives into other policies, anlifg the gaps as regards
water quantity and efficiency. The objective isetosure that a sufficient
guantity of good-quality water is available for ptads needs, the economy
and the environment throughout the EU (European r@ission, 2010).
The “Water Blueprint for Europe to safeguard Eufspeater resources
sets out to strengthen and fill the gaps in thewilter policy, so as to make
a real impact right across Europe” (European Cormsionis 2012).

As a member of the European Union, the Czech Repuohist accept
and implement the legislation of the European Urioits strategic docu-
ments in the field of environmental management. Mivdstry of the Envi-
ronment of the Czech Republic is taking very imaotisteps in response to
climate change. Adaptation to climate change idtdath on the national
level by the Strategy for the Adaptation to Clim&tkange in the Czech
Republic (hereinafter referred to as the "Adaptattrategy of the Czech
Republic”. The aim of the Czech Republic’'s AdammtStrategy is to miti-
gate the impacts of climate change by adapting &s imuch as possible,
preserving well-being and preserving and possiblgroving the economic
potential for future generations. The Czech Repitldaptation strategy
identifies priority areas (sectors) where the grsiaimpacts of climate
change are expected. The Implementation DocumenhefAdaptation
Strategy of the Czech Republic is the National éwctiPlan for Adaptation
to Climate Change. The action plan contains aofistdaptation measures
and tasks, including responsibility for implemeitaf deadlines, identifi-
cation of relevant sources of funding and an eddrmoéthe costs of imple-
menting the measure. The Action Plan also inclu##tng up a climate
change vulnerability assessment and adaptatiorrysfhe Action Plan
was preceded by the elaboration of a Compreher&iudy of Impacts,
Vulnerability and Risks Related to Climate Changé¢hie Czech Republic,
which assessed the likely impacts in individualaaref interest/sectors,
including cost analysis (financial impacts) in cag@activity. In 2017, the
first assessment of the Czech Republic’'s vulnatghid climate change
was carried out, which makes it possible to bettentify the potential of
threats arising from climate change (Ministry ofviEanment of the Czech
Republic, 2017).

In the Czech Republic, the problem of drinking wegapply is taken
very seriously. This is also evidenced by the faat the problem is a part
of the “Strategic framework 2030” strategy creabydthe Czech Govern-
ment. Water management infrastructure must reliabpply municipalities
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with clean drinking water and efficiently drain aimdat wastewater, despite
long-term deterioration in hydrological conditiori®gether, the state, re-
gions and local authorities must strengthen thiigese of cities and mu-
nicipalities. Adaptation to extreme weather cormdlis requires better man-
agement of greenery, better interconnection of g@eas and the spread
of greenery in cities. Conserving drinking waterard water in general —
will become increasingly important and become anadipart of life. Plan-
ning must support the increase of the infiltratayea, measures to capture
and use rainwater, revitalize watercourses, evesities, and increase the
amount of water in public space. Such solutionstrimetude gaining a fair
influence on decisions on the use of water ressuace not only over in-
frastructure control (Government of the Czech Répub017).

Water scarcity in the countryside has been cauged tandful of rea-
sons and the path to finding a solution is longatand difficult. Main fac-
tors affecting local limnic ecosystems and locatif®jogic cycles in past
decades include the following: draining of wetlanctsnversion of natural
water courses into straight manmade channels, ldntensification of
agriculture connected with intensive (and oftenessove) land draining
and massive pesticide application ¢{fuet al.,2015; Zajtek et al., 2018).
Another factor decreasing accessibility of highlguavater are point pol-
lution sources such as industrial area outletscamdmunal pollution. Sys-
tematic agricultural drainage systems representrta® source of nitrates
and some forms of phosphorus as the main bioge#leusents (Martinko-
va et al., 2018), and also pesticides and their residual§idglaet al.,
2018). The dynamics of drainage runoff and conseitypyehanges of pollu-
tant concentrations and loads are often driven aigfall-runoff events.
During these events, drainage runoff could consisa large portion of
event water, which rapidly infiltrates through poéd topsoil by preferen-
tial pathways, and bring this pollution into drajeawater (Zajiek et al.,
2016; Fuik et al., 2017). Recently, with changes in precipitatiortrdisi-
tion during the season, rainfall-runoff events hd&#ezome an important
component of the total runoff. This situation leadgurther deterioration
of surface water quality.

Research methodology and data collection
The purpose of this study was to investigate totwdegree environmental
problems — especially the issue of drinking watsarsity — have been

evaluated in the Czech Republic from 2014 to 20iBwahether the fear of
a lack of drinking water has motivated water comsgon. In the empirical
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section, data provided by the Centre for Reseafdhublic Opinion was
used, specifically microdata from questionnaireveys (CVVM). CVVMs
are conducted each year in May and 5,112 comphpiedtionnaires were
collected during the analysed 5-year period. Thisrodata was also sup-
plemented with selected statistics at the regideat| provided by the
Czech Statistical Office (CZSO).

In the first step, an investigation was carriediatg which environmen-
tal threats are considered by the Czech populdtidne the most serious
and how these preferences have changed over tiMiéMQjuestionnaires
in 2014 and 2018 were used, and a total of 11 ¢lmudblems were identi-
fied: forest loss; drinking water pollution and weasiccumulation; opera-
tion of nuclear power plants; soil pollution; speidecline; global warm-
ing; lack of drinking water; depletion of raw masresources; overpopu-
lation; and cultivation of genetically modified fiho

In the second step, statistical indicators from OZ®ere evaluated.
These indicators may indicate the scarcity of drigkwater in regions
(NUTS3). Factors that could influence the perceptibwater scarcity and
willingness to conserve water in the region aredrtgmt for this analysis.
It can be assumed that residents will perceive mgtarcity in their region
in terms of its price, the amount of rainfall, thmount of supply and its
availability, or the density of the water supplytwerk. It would be useful
to include the level of water pollution in the regs, but such data were not
unfortunately available in sufficient detail. Foundicators were selected
for this analysisw_price rainfall; w_supply w_conduit With these con-
trol factors, the amount of variance that was erpla by regional level
differences in the availability of water can beessed. Based on these in-
dicators, the indicatd€R2030was constructed to identify regions at poten-
tial risk of drinking water shortages.

Furthermore, a central question was chosen to sipsgmilation prefer-
ences: How serious of a problem do you consideemgarcity to be? (Q1)
and question (Q2): Do you conserve water for emvitental reasons?
(Q2). Using Gamma and Kendall's Tau for correlabetween Q1-Q2 and
logistic regression (eq. 1 and eq. 2), the hypdhamncerning whether the
fear of lack of drinking water increases the wilivess to save water was
tested. Thus, finally, an econometric model wasmeded to determine
how selected socio-economic factors had an impadhe perception of
drinking water scarcity and on saving water. Thaagigns of the econo-
metric model are as follows:
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P(Qilt = 1|X) = o+ fyyeary + fow_price,s + fzrainfall,, +
Baw_supply,; + Lsw_conduit,; + B¢CR2030,; + B;children;; +
Bgmarried;; + Bogender; + Boincome; + B11EA;: + f12ag€i: +

Bizeduy + Prapoliticsy + py

(1)

P(Qizt = 1|X) = o+ fyyeary + fow_price, + fzrainfall,, +
Baw_supply,; + Lsw_conduit,; + B¢CR2030,; + B;children;; +(2)
Bgmarried;; + Bogender; + Boincome; + B11EA;: + f12ag€i +

Bizeduy + Prapoliticsy +

The indext represents the year in which the individual suswegre car-
ried out (i.e. 2014-2018), the yewsariable takes values from 1 to 5. The
index, represents the regions (NUTS3); Index i repraseath response;
the total sample sizen) for eq. 1 is 2,494 and for eq. 2 is 2,989. Furthe
more,;; stands for a random error component.

The model assumes that respondents' perceptiorttimdfing water
scarcity were related to the current situationhie tegion (variables 3-6).
An overview and description of the individual vdnlies from the equations
(eq. 1 and eq. 2) is given below (see Table 1).

As mentioned above, 5,112 completed questionnaiegs obtained, but
the final dataset for estimating the econometrica¢iqn had a smaller
number of observations, which was due to the oeage of missing val-
ues. The largest number of missing values occurrdélde case of Q1; the
guestions on the evaluation of 11 global problenesewmissing in 2017,
and therefore 1,084 observations had to be omfittexl Model 1. For most
variables the share of missing values did not ekx@%8%. For the variable
politics, the missing values were 9%; for the variahleome it was up to
36%. It can be assumed that although the quesii@nizaanonymous, re-
spondents have less willingness to disclose theome.

For 3 regional variables —ainfall, w_supplyandw_conduit— it can
be assumed that with increasing value the prolpaliiiat the respondent
will have concerns about drinking water scarcityl decrease. Asainfall
increases, there will be less concern about drinWiater scarcity, and resi-
dents in regions with a higher water supply andhéigpercentage of inhab-
itants supplied with tap water in the region wilk@ feel relatively less
worried. In turn, this decrease in concerns abbatdcarcity of drinking
water is likely to reduce the incentive to savearatOn the other hand, for
variablew_price it can be assumed that as the price increasede#n of
the lack of drinking water will increase as wellths increase in motivation
to save. For th€R2030indicator, it is expected that residents in regiat
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higher risk of water scarcity will be more worriadd likely to be motivat-
ed to save more.

In general, people with children can be more wdraéout the lack of
drinking water, as they may be worried about therkigeneration. Simi-
larly, married people can be expected to feel mayeied about their part-
ners. In the case of gender, theoretically themnisincertain dependence,
but it may be possible that women are more sees#ihd may have higher
probability for concerns and motivation to saveavaFor variables income
and EA, it is likely that economically active people wiktigher incomes
may feel less motivated to save water, which caldd mean lower con-
cerns about drinking water scarcity. On the otteardh) respondents that are
economically active and have higher incomes maye hagher education;
in turn, it is likely that people with higher edtica will be more aware of
the ecological situation and may be more concemaout the lack of
drinking water and be more motivated to save wdtee. last variabl@oli-
tics represents the political perception of the respatidusually left-wing
political parties are focused more on environmeistales, and therefore an
increase in concerns about drinking water can hEpedrd among those
who support the left-wing political spectrum mahnan the right.

Results

At first, the environmental problems that the inlkeaiits of the Czech Re-
public consider to be the most serious were evatligRespondents were
asked to answer 11 questions and could choose 4roptions: very seri-

ous; fairly severe; not very serious; no probleralatThe analysis showed
that in 2014 the accumulation of waste was seebetéhe most serious
problem (% frequency of response very serious —2%00f respondents),
the second most serious problem was scarcity okithg water (58.4%),

and the third was pollution of drinking water (3R The questions with
the smallest share of answers of "very seriousewkose that pointed to
the following three problems: nuclear energy (19.8§énetically modified

food (26.5%) and global warming (31.0%). The orofethe most pressing
global problems changed in 2018, when respondéateg three problems
in the following order: scarcity of drinking waté83.7%), accumulation of
waste (63.2%) and pollution of drinking water (36)3 From these statis-
tics, it is evident that Czech respondents perceive lack of drinking

water and water quality as a very serious problEne order of the least
serious problems remained unchanged in 2018. Huuéncy of answers
of "very serious" for the rest of the questions aerad nearly unchanged,;
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only for the question on nuclear energy did theuency slightly decrease
(from 19.8% to 17.8%).

From an overview of the regional statistics on kirig water shortages
in the Czech Republic, we can see that the higlestagerainfall com-
pared to the long-term average was in the Ustid?e(fi06%) and Karlovy
Vary Region (103%). On the contrary, the least ipietion was in the
Hradec Krélové Region (86%) and Pardubice Regi@¥o)8 the average
rainfall for the Czech Republic (96%) is smaller than thegtterm aver-
age, which may lead to increasing concerns aboténsgaarcity and lead to
conserving water. The highest average consumpfiarater per capita was
in Prague (0.08 mper capita), followed by the Karlovy Vary Region
(0.064 ni per capita), Moravian-Silesian Region (0.06%4per capita) and
Usti Region (0.061 m3 per capita). In other regidghe consumption of
water was around 0.05 m3 per capita.

The least urgent problem was identified in thed?ilRegion (48%), alt-
hough less than 90% of inhabitants were suppligt teip water in this
region and the averagainfall was below the long-term average (95%).
These statistics suggest that the increasing fediriking water shortages
does not always correspond to the values of indlisstom CZSO, which
has led to the addition of socio-economic varialigs the econometric
model. These factors may affect the perceptionrikthg water threats
and willingness to save water. The regional ovevwaé the possible threat
of drinking water scarcity (CR2030 and CVVM) istéid below (see Figure
1).

It has been statistically tested whether there dédrect dependence be-
tween Q1 and Q2. Since Q1 and Q2 are ordinal Magalisamma and
Kendall's Tau were calculated to capture the catim@i between these var-
iables, and then the dependence test was perforAredverview of the
combination of responses is listed below (see T2able

Based on the results, it may be concluded thaketigm statistically
significant direct dependence between the variaf@mmma = 0.2882;
ASE = 0.049; Kendall's Tau-b = 0.0901; p-value 8000). Therefore, it
might be assumed that, with growing concern oversitarcity of drinking
water, the willingness to conserve water increased,this correlation may
be reflected in the results of the regression amlthe same +/- signs for
the estimated coefficients). Two econometric modekre estimated,
logistic estimation was used, and results have Ipgesented below (see
Table 3).

The coefficient year from Table 3 shows whetherfeas of scarcity of
drinking water or the willingness to save water blaanged over time. For
Q1, the coefficient is positivgQ1 = 0.040), which indicates that over time
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the fear of drinking water scarcity has increagbd; also corresponds to
the comparison between 2014 and 2018, when the opiop of
respondents who viewed drinking water scarcity ey \®erious increased
by 5.3 pp. For Q2, the coefficient is negatip®? = -0.016). This indicated
that the willingness to conserve water had declmet the years.

There was an expectation that an increagingricewould increase fear
of lack of drinking water and would also likely lbemotivating factor for
water conservation. Both coefficients are posit{g®1 = 0.010;8Q2 =
0.039), which indicates the confirmation of our wamptions. For the
coefficientrainfall, it has been expected that with increasiaipfall, the
fear of lack of drinking water will decrease as ad the willingness to
save water. Our assumption was supported by thitsexf both estimated
coefficients Q1 = -0.030;8Q2 = -0.567). The variable_supplyreflects
the supply and consumption of water in a given aegilf there is
a relatively high supply of water in the regioncén be assumed that there
will be a decline in the fear of lack of drinkingater as well as the level of
willingness to save water. This assumption was algpported by the
values of both estimated coefficienfQ@ = -8.994;Q2 = -9.175). For
variablew_conduit it is possible to assume a rather indirect depeoel
with Q1 — if the share ofv_conduitincreases, the fear of scarcity of
drinking water should decrease and motivation favirgy water may
decrease as well. According to the results, theeaging proportion of
inhabitants supplied with tap water in the regidd ot reduce concerns
about the lack of drinking waterp@1 = 0.633), but decreased the
willingness to save waterfQ2 = -0.130). According to th€€R2030
variable, the regions were divided into three gmsoimpaccordance with the
level of possible scarcity of drinking water. Itnche assumed that if the
level of scarcity increases, there will be an iasein concerns about the
scarcity of drinking water and the rate of wateviisg will also increase.
This assumption was supported only in the caseldpQ1l = 0.423).

The rest of the variables in the model are socmemic factors. An
increasing number of childref@1 = 0.059;3Q2 = 0.005) increased the
fear of scarcity of drinking water and increased thillingness to save
water; these results were similar mfucation(fQ1 = 0.223Q2 = 0.287),
age (BQ1 = 0.094Q2 = 0.170) andhcome(BQ1 = 0.3423Q2 = 0.013).
Economically active people will be more concernedw drinking water
scarcity and will save more than those who are @mically inactive Q1
= 0.208;BQ2 = 0.198). Despite our assumption, married peoee less
often afraid of lack of drinking water, but on thentrary have a higher
willingness to save watepfQ1 = -0.245;3Q2 = 0.114). People who have
more left-wing political beliefs tend to be morewed about the lack of
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drinking water Q1 = 0.101) and, on the other hand, people who have
more right-wing political beliefs tend to save watgore Q2 = -0.066).

Both models M1 and M2 were statistically significafp-value =
0.0001; p-value = 0.0000). The t-tests show th&t some estimated coef-
ficients were statistically significant, which cdube due to a relatively
high number of missing values. The next step wasti theincomevari-
able and estimate the two models again, but theststal significance of
the coefficients did not improve. In addition, iheomevariable was statis-
tically significant for the original M1 and M2, arldus the procedure omit-
ting theincomevariable did not seem appropriate. In order toroup the
estimates, it would probably be appropriate to iobdacomplete time series
and eliminate the occurrence of missing values.

Discussion

Although the Czech Republic is not among the mastarable countries in
terms of the lack of drinking water (WHO, 2017)et&zech population
considered this problem to be one of the greatkediay threats. This is
consistent with the assumption of some studieswithbut improved water
resource management, water shortages are pretbcegtict two—thirds of
humanity by 2025 (Kemp, 2012). On the other hantiig new water
resources and managing water scarcity can enhaa@cbnomy and social
development (Hallowest al, 2018; Garciaet al, 2015). It turns out that
Czech citizens with higher concerns about the Iacdrinking water had
a higher willingness to conserve water. Howevergait be assumed that
a higher rate of water conservation (i.e. overatiservation of water across
the population) may then reduce the fear of drigkivater scarcity. This
may be supported by the study from Garcia—Cuetval. (2016), which
was performed in the United States. The study fahatla small percent-
age of the population was concerned about wateteges, but the majori-
ty of the population practiced some level of watenservation, and a sub-
stantial percentage of the population supporteduieeof reclaimed water.
Responsible behavior with water consumption mightplositively influ-
enced by social awareness about water consumpgorknowledge about
e.g. the Water Footprint Indicator or informatidmoat the nexus between
urban services and water uses (Zlataal, 2016; Gémez-Llanost al,
2020). Implementing European Union environmental ita the new mem-
ber states in the area of the Urban Waste Watetment Directive is also
intended to contribute to better water managemadtthe prevention of
water scarcity; however, it appears that admirtisgashortcomings in the
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Czech Republic and Poland have problems that stem the multilevel
nature of the implementation process, which pldwesvy administrative
and financial burdens on municipalities and requiteoperation between
national and local government authorities (Maeekl., 2017). Increasing
the willingness to conserve water and the percepbiowater scarcity is
related not only to socio-economic factors (as meed in the Results
section) and awareness of water scarcity in sqdietlyalso to the ability of
countries and municipalities to implement meastwesontribute to better
water management.

Even though the research to date about the infeueficocio-economic
factors on the perception of water scarcity ancewabnservation has been
contested (Buyukkamaci & Alkan, 2013; @ual., 2015; Garcia—Cuent
al., 2016) and while some socio-demographic assooiativere proposed
in the 1970s and 1980s, these assumptions mayenedlial today (Marks,
2003; Garcia—Cuervat al., 2016). Some studies go even further and show
the important role of pre-cognitive affective réans (Smithet al., 2018);
however, such a research design goes beyond thefahme study that has
been defined here. The findings from the analyseation show that socio-
economic factors such as income, gender, age @agdn may have influ-
enced the perception of water scarcity and watesewation. These find-
ings are consistent e.g. with Nauges and Thoma80§26r Matoset al.
(2014) that older people develop wider savingads than younger peo-
ple by taking fewer showers and laundering lesgueatly. The elderly are
used to living in less comfortable conditions, dhd may be the case in
the Czech Republic, as the elderly are among thbske greatest risk of
poverty and are probably more vulnerable to watécepmechanisms.
A direct relationship between the price of wated #re willingness to con-
serve water was also observed in the results a$tlogegression. House-
hold dynamics may also influence water consumpéiod environmental
impacts and social factors such as lower fertitdyes may affect water
consumption (Liwet al., 2003; Hummel & Lux, 2007). However, according
to results from logistic regression, the influeméghe number of children
or marital status on the perception of water stasmd water conservation
was not indicated.

Conclusions
Water scarcity is a very current and importantdopVater is a basic ele-

ment of all life on our planet. Therefore, watearsity also naturally plays
a major role in socio-economic development. Wagspource management
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is crucial for changing wet and dry periods, whiohkes water an even
more precious resource. Water scarcity is a ragjdbyving global concern
and for these reasons it is necessary to instéter veater management and
governance for water scarcity conditions (lsual, 2017; Mekonnen &
Hoekstra, 2016; Kummet al, 2010).

Problems such as water scarcity and problems camgatiought are
growing phenomena that have many impacts on envieotal, economic
and social areas. There are many research studiearalyses that focus
on problems of water scarcity, and we can find msingtegic documents
focusing on this area in the world and naturallyoabn Europe and the
Czech Republic. Some of these studies and apprea&eive been presented
in this paper.

The purpose of this study was to investigate totwlegree environmen-
tal problems — especially the issue of drinkingevatcarcity — have been
evaluated in the Czech Republic from 2014 to 20iBwhether the fear of
a lack of drinking water has motivated water cowaton. The results
showed that the problem of drinking water scariitghe Czech Republic
was assessed as the most serious problem in 201&h ved to a more
detailed regional analysis. It has been found th#tere is an increased
concern about the lack of drinking water, the likebd of water conserva-
tion increases, but the dependence is relativelgkwi@amma = 0.2882;
ASE = 0.049; Kendall's Tau-b = 0.0901; p-value 8000). The authors
have highlighted some changes and other problelatedeto reporting in
the realized surveys that led to the higher frequesf missing values of
some variables. But, due to the sufficiently lasgenple size, this is ex-
pected to have a rather small effect on the estichagsults.

Furthermore, it has been shown that the percemtfodrinking water
shortages is not only influenced by indicators espnting the volume and
price of water in each region, but can also berdeéted by other socio-
economic factors such as income, gender, age arghtoh. Increasing the
willingness to conserve water and the perceptiowaigr scarcity is related
not only to socio-economic factors and awarenessitalvater scarcity in
society, but also to the ability of countries andnigipalities to implement
measures to contribute to better water management.

In the future, the analysis could be extended tdude the issue of
drinking water quality, as the respondents considi¢his problem to be the
second most serious in 2018. Unfortunately, sudjioral data are not
available in sufficient detail at present, and éffiere it would be necessary
to find an appropriate proxy variable for futureearch.
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Annex

Table 1. Variable and description

Variable Description Note Source
Q1 Scarcity of drinking water missing: year
2017 CVUM
02 Conservation of water for environmental 2014-2018
reasons
w_price Average price per m3 of billed water inioeg CZK/m3
rainfall/long-

Total rainfall in year (t-1) as a percentage of

rainfall . . - term rainfall
the long-term rainfall average in region
. o i . . average CZSO
w_suppl Production of drinking water per inhabitant in ma/inhabitant
y region
w_condu  Percentage of inhabitants supplied with tap <0.9; (0.9-1): 1
it water in region A '
) . own
CR2030 Endangergd region according to CR2030 angcores threat: 1-3 based
selected indicators
CZSO
children Number of children O;lr;ﬁ(;)?e()and
married Marital status married =1
gender Respondent's gender female = 1
. Range of household income in thousands of <175 (1,7'5_
income 32.5);
> 325
EA Economically active if non EA=0 CVVM
15-29; 30-44
age Range of years
45-59; 60+
elementary;
edu Highest educational levels reached secondary;
university
politics Left—right political spectrum right=1;

center=2; left=3

Source: own source based on the Institute of Sogyobf the Czech Academy of Sciences
(2014-2018), Czech Statistical Office (2014-2018).



Table 2. Crosstab Q1 and Q2

QUQ2 0 1 Total
0 224 178 402
1 1449 2084 3533
Total 1673 2 262 3935

Source: own source based on the Institute of Sagyobf the Czech Academy of Sciences
(2014-2018).

Table 3. Logistic regression results for Q1(Scarcity of #imgy water) and Q2
(Conservation of water for environmental reasons)

Model 1[Q1] Model 2 [Q2]
coef se coef se
intercept -80.691 108.611 32.002 60.518
year 0.040 0.054 -0.016 0.030
w_price 0.010 0.016 0.039*** 0.010
rainfall -0.030 0.511 -0.567* 0.304
w_supply -8.994 9.843 -9.175 5.882
w_conduit 0.633*** 0.199 -0.130 0.115
CR2030 0.423** 0.168 -0.094 0.086
children 0.059 0.096 0.005 0.053
married -0.245 0.163 0.114 0.092
gender 0.258* 0.135 0.279*** 0.076
income 0.342%** 0.116 0.013 0.066
EA 0.208 0.162 0.198** 0.092
age 0.094 0.078 0.170*** 0.045
edu 0.223* 0.127 0.287*** 0.072
politics 0.101 0.094 -0.066 0.054
N 2 494 2 989
missing year 2017 -
chi2 41.65 99.08
p-value 0.0001 0.0000

Note: .01 - ***; .05 - **; |1 - *;

Source: own source based on the Institute of Sagyobf the Czech Academy of Sciences
(2014-2018).



Figure 1. Regional indicator CR2030 and CVVM (average 201480

CR2030 CVVM

Source: own source based on the Institute of Sagyobf the Czech Academy of Sciences
(2014-2018), Czech Statistical Office (2014-2018).





