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Abstract: 

 

In the Czech Republic, water prices have been steadily increasing while water 

consumption has been decreasing during the last decades. A great deal of literature is 

devoted to the price elasticity of water demand but to the best of our knowledge, no 

similar study has been devoted entirely to the Czech Republic. In the paper, we 

examine the short and long-run price elasticities of water demand in the Czech 

Republic between years 2000 and 2011. We find that the water demand is inelastic 

(lower than one) with respect to water price regardless of the time period and the 

income elasticity is on the edge of statistical significance. Our inferences are in line 

with previous findings. 
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1. Introduction

While the water pricing structures vary across countries and sometimes even across
different parts of the country, the price increases in time almost everywhere. Each country
in the EU is obligated to comply with water requirements that ordinarily induce huge
costs. These are ultimately transferred to consumers through higher water prices. In
addition, authorities in the same countries exploit higher water prices to subsequently
achieve reduced water consumption. The most widespread reasons why they attempt to
contract water consumption are changes in climate, an effort to prevent water wastage, a
concern for a future water deficit and a growing population.

According to economic theory, consumers are viewed as rational agents and water is
supposed to be a normal good – an increased price is followed by a decreasing consumption
and vice versa. There are other factors affecting water demand besides the prices – personal
income, temperature, precipitation, household size and age composition of the population.
These are discussed in the Literature review section in more detail.

Although the vast majority of the literature is based on a static approach, we believe
that the past consumption can affect the future consumption and therefore, we employ a
dynamic approach to control for such persistence in consumption. In our investigation,
we use regional data on household water consumption in the Czech Republic for a period
between 2000 and 2011. The effect of price, income, temperature, precipitation and share of
the population aged more than 65 years is analyzed through the log-log model specification.
We comment on endogenity that can be potentially presented in the model and perform
tests to decide about the most appropriate technique to estimate the water demand model.

The results suggest that the water demand is inelastic with respect to price regardless
of the time period. Furthermore, water demand is shown to be more elastic in the long-run
than in the short-run – the short-run price elasticity is estimated to be −0.20 while the
long-run price elasticity is −0.54. The conclusions and estimated values are consistent with
findings of other studies dealing with different regions. The paper is structured as follows.
Section 2 provides a review of the relevant literature. In Section 3, we briefly describe
the water market in the Czech Republic. Section 4 presents the dataset and the utilized
methodology. Section 5 provides the results and their discussion. Section 6 concludes.

2. Literature review

A great deal of literature relating to the price elasticity of water demand can be found.
Many researchers have been engaged in this issue mainly during the last decades. Unfortu-
nately, the majority of studies is devoted to the United States of America (USA) and fewer
of them focus on the European countries. In these papers, slightly different techniques,
approaches, variable selections and sampling periods are used. It is thus not surprising
that the estimated price elasticities vary substantially across distinct studies. In spite of
this fact, all the researchers find out water demand to be inelastic with respect to water
price. We present a brief summary of the relevant studies, mainly focusing on the literature
studying the European countries. To the best of our knowledge, no similar study has been
devoted entirely to the Czech Republic.
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The evidence of diversities of the studies is surveyed by Arbues et al (2003). The au-
thors report that the most commonly used variables consist of water price, income, weather
variables (temperature, precipitation) and household characteristics (household composi-
tion and size, number of bathrooms, ownership of various devices). The survey concludes
that despite the great varieties of the approaches, water demand is rather inelastic with
respect to water price.

Most of the papers related to the water demand model are based on a static framework.
Musolesi and Nosvelli (2007) propose to apply a dynamic framework since they assume
it can characterize the household behavior much better. The sampling period ranges
between 1998 and 2001, and the panel consists of 102 Italian municipalities. By applying
the generalized method of moments (GMM) on the log-log specification of the model, the
authors find the short-term and long-term elasticity to be −0.27 and −0.47, respectively.
Water demand is thus found to be less elastic in the short-run than in the long-run.

The aforementioned diversities are observed by Worthington and Hoffman (2008) who
bring another investigation of literature relating to water demand published predominantly
since 1980. More than a half of the analyzed studies is devoted to the USA, a quarter to
Europe and the rest to Australia. The authors present that the most frequently used
independent variables include price, income, weather, seasonal factors, household compo-
sition and other factors (such as campaigns for water conservation). In the same way as
Arbues et al (2003), Worthington and Hoffman (2008) find water demand to be inelastic
with respect to water price. Moreover, the price elasticity is concluded to be higher in the
long-run than in the short-run, both in absolute values. Finally, water demand appears to
be inelastic with respect to income but the effect is rather small in magnitude.

The empirical study of Bartczak et al (2009) analyzes water demand model for Poland
between 2001 and 2005. A panel of municipal districts with more than 50,000 inhabitants
is used in the study. Based on a static random effect model, the authors report the price
elasticity of −0.22 and the income elasticity of 0.12. Residential water demand in Germany
is explored by Schleich and Hillenbrand (2009) using the cross-sectional data set. Using
various model specifications, the price elasticity of around −0.25 and the income elasticity
around 0.25 are reported. Worthington et al (2009) study residential water demand in
Queensland, Australia from 1994 to 2004 finding only a weak elasticity of approximately
−0.1.

Arbues et al (2010) examine how household responses to changes in water prices differ
among different household sizes. With a use of a panel of Spain households, the period
from 1996 to 1998 is examined. The authors conclude that all households adjust their
water consumption regardless of the household size. The semi-elasticities vary in a range
from −1.32 (for households with a single member) to −0.26 (for households with more than
5 members) suggesting that households with fewer members are more sensitive to changes
in water price.

Grafton et al (2011) enrich the literature by a cross-country survey. The household
level dataset on ten OECD countries is used in this study. Apart from the Czech Republic,
Australia, Canada, France, Italy, South Korea, Mexico, the Netherlands, Norway and
Sweden are analyzed. As a main finding, the authors conclude that volumetric water
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prices to be the most efficient way of decreasing water consumption. For our purposes,
the more relevant findings of the study are the price elasticity of −0.43 and the income
elasticity of 0.11.

Ciomos et al (2012) investigate the effect of increasing water price on residential water
consumption in Romania for the period between 2002 and 2010. Romania needs to follow
the regulations of the European Union (EU) concerning the water and the wastewater
quality. To meet them, the water quality needs to be improved and the access to the water
and wastewater infrastructure needs to be extended. For this reason, many investment
projects largely financed from the EU and the government resources take place in Romania.
A smaller part is paid by water operators. Since they need to take a loan to finance the
investments, the tariffs need to be augmented. In 2010, the tariffs are more than twice as
high as in 2002. The price elasticity of residential water demand is analyzed by regressing
water consumption on price and population served with water. Employing the OLS, the
price elasticity of residential water demand is determined to be−0.70, which is substantially
higher than the values found in the other reviewed studies.

Rinaudo et al (2012) carry out an empirical study related to Southern France. A huge
water deficit is expected in this part of the country by 2020 caused mainly by population
growth and enormous water needs in agriculture. The resulting price elasticity is equal to
−0.18 and the income elasticity is found to be 0.42. Beside the price elasticity, the authors
bring an additional contribution to the already existing literature by creating a model
which is able to simulate changes in water consumption under various price alternatives.

Cyprus is another country where the authorities need to regulate water consumption
through water pricing to avoid future water scarcity. Polycarpou and Zachariadis (2013)
econometrically assess the price elasticity of water demand using quarterly household level
data on three districts. For the period between 2001 and 2009, they find the price elasticity
to range between −0.25 and −0.45. The income elasticity is also in line with the previous
findings and it takes values between 0.53 and 0.75.

In our study, we focus on the water market of the Czech Republic between 2000 and
2011 using a regional panel. In the line with the reviewed literature, we focus on the price
and income elasticities while controlling for income, temperature, rain and age structure
of the consumers.

3. Water market in the Czech Republic

Like in other countries, water prices charged by individual water producers differ con-
siderably in the Czech Republic as well. Besides a spatial distribution of consumers and
a degree of utilization of water and sewage capacity, the main reasons for such disparities
are formed by the amount of rent and of depreciation, overhead costs, labor costs, and
construction and reconstruction costs. The types of pricing schedules vary substantially
across countries. In the Czech Republic, consumers are subject to a fixed volumetric charg-
ing. It means they pay the same price per each unit of water consumed. Water companies
charge not only for water consumption but also for the wastewater treatment. Thus, the
total price paid by consumers consists of the sum of water and sewage tariffs plus the value
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added tax (VAT). The total price does not increase only due to the growth of water and
sewage tariffs but also due to a rather frequent adjustments in the VAT levels. The reduced
rate VAT has been changed four times since the Czech Republic was established in 1993.
It had been equal to 5% until 2007, then it almost doubled to 9% in 2008 and 2009, it
increased to 10% between 2010 and 2011, then up to 14% in 2012 and eventually to 15%
in 2013.

As a member state of the EU, the Czech Republic needs to meet the Directives issued
by the Council of the EU. The Directives concern with the quality of drinking water,
wastewater treatment plants and the expansion of water networks. Constructions of new
and reconstructions of old wastewater treatment plants and water networks are associated
with huge costs. They are partly financed from the national budget and the EU funds.
The rest of the costs is borne by producers and they usually finance them through loans.
To be able to repay them, water price is steadily augmented.

The progress of water price for the Czech Republic for period 2000 to 2011 is depicted
in Figure 1. The bottom solid line represents average water price per year without VAT
and the upper dashed line stands for average water price including the reduced rate VAT.
Household water consumption is presented as the amount of water consumed per person
per day from 2000 to 2011. The opposite trends can be seen in the two figures. We observe
an augmentation trend indicating a continuous growth of water price regardless the reduced
rate VAT is included or not.

Our primary objective is the analysis of the short and long-run price elasticities of water
demand. Elasticity represents the percentage change in the quantity demanded caused by
the percentage change in price and is defined by equation (Schotter, 2008)

ed =
4Q%

4p%
=

4Q
Q

4p
p

=
4Q
4p
· p
Q
≈ ∂Q

∂p
· p
Q

=
∂ logQ

∂ log p
(1)

where 4Q is a change in the quantity demanded, 4p is a change in price, Q and p are the
original quantity demanded and the original price, respectively. Elasticities are standardly
estimated through a log-log specification of a regression model as hinted on the right-hand
side of Eq. 1 and specified later in the text.

According to economic theory, water is a normal good, i.e. if water price increases,
consumption decreases. The first part of the multiplicative term of equation (1) is thus
expected to be negative. The second part is always positive as neither price nor quantity
can take negative values. The elasticity is thus expected to acquire only negative values,
and three cases are possible to occur – demand is inelastic (−1 < ed < 0), unitary elastic
(ed = −1) and elastic (ed < −1). We expect water demand to be inelastic with respect to
price so that 1% change in water price induces less than 1% change in water consumption,
in the opposite direction. This arises from a rather complicated substitutions of water with
another commodity. The price elasticity of water demand is also assumed to be higher in
the long-run than in the short-run, both in absolute values. This theoretical framework
can be easily explained. People can have deep-rooted habits and therefore need time to
adjust their behavior when a change in water price occurs. They are also more easily able
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Figure 1: Water price and water consumption in time. Evolution of water price with and without
VAT (top) and water consumption (bottom) is shown for years 2000-2011.
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to react and adapt in the long-run rather than in the short-run.

4. Methodology

To estimate both the short and long-run price elasticities of water demand, the econo-
metric model relating water consumption to water price and a set of other explanatory
variables is employed. This subsection is devoted to the data description, variable specifi-
cation and model specification.

4.1. Data description and variable specification

The data set consists of annual region’s water consumption, water price, income, tem-
perature, rain and the proportion of the population aged more than 65 years during 2000-
2011. The dataset is collected from the Ministry of Agriculture of the Czech Republic,
the Czech Statistical Office and the Czech Hydrometeorological Institute. The descrip-
tion of the dependent and independent variables that enter the water demand equation is
presented below.

1. Consumption
The dependent variable is an annual water consumption per person in each region
measured in m3. It is obtained by dividing overall region water consumption by the
number of people that are supplied with water in this region.

2. Lagged consumption
Water consumption is assumed to be at least somehow persistent. To avoid spurious
results due to strong dependence of consumption series, the lagged consumption is
included. Moreover, Musolesi and Nosvelli (2007) suggest utilizing the dynamic form
of the equation rather than the static one. For this purpose, the lagged consumption
is added as an additional independent variable. This way, we are able to study both
the short and long-run price elasticities.

3. Price
Water price is the crucial independent variable. It has been already mentioned that
the total charged price is the sum of water, sewage tariffs and added reduced rate
VAT. This total charged price is deflated using the annual CPI (consumer price index)
so that the price is expressed in real terms. In the remainder of the text, a reference
to price means a reference to the real price unless stated otherwise. As already stated,
negative relation between water price and water consumption is expected.

4. Income
Average monthly gross wage of employees in each region, measured in the Czech
korunas (CZK), is another important independent variable. Even though the con-
sumption is definitely positively related to the income, we do not presume a large
effect in magnitude. Together with a higher wage, people can afford higher water
bills but starting from a certain threshold, they do not increase the consumption any
more.
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5. Temperature
Average annual temperature, measured in the degrees of Celsius (◦C), recorded in
each region is expected to be positively related to water consumption. Since houses
with gardens and swimming pools are included in our data set, the higher the tem-
perature, the higher the garden watering and topping-up of swimming pools.

6. Rain
A great deal of previous studies confirm that the total amount of region’s precipitation
per year, measured in millimeters, influences water consumption. Rain is supposed
to be negatively related to water consumption as water gardening does not need to
be done during rainy days.

7. Senior
Seniors form the last potentially influential factor employed in the model and the
variable stands for the proportion of the region’s population aged more than 65
years and is thus expressed in percentages. It is commonly known that older people
extensively save money and therefore, lower consumption with a high proportion of
older people is presumed.

There are 14 regions in the Czech Republic and the covered period ranges between
2000 and 2011 which gives 168 observations. Table 1 provides the summary statistics.
The maximum amount of water, 52.31 m3 per capita per year, was consumed in 2000 by
people living in the Capital Prague Region. The minimum amount of water consumed,
21.49 m3 per capita per year, was found in the Vysocina Region in 2001. During the
observed period, the highest price was detected in the Usti nad Labem Region in 2011.
Its real value of 1.02 corresponds to 79.42 CZK/m3. On the other hand, people living
in the Moravia-Silesian Region paid the lowest price of 28.92 CZK/m3 in 2000, which
is equal to 0.37 in the real terms. The highest income was 30,842 CZK and was found
in the Capital Prague Region in 2010. The lowest average income of 11,346 CZK was
detected in the Vysocina Region during the year of 2000. The average annual maximum
temperature is 10.3◦C, recorded in the South Moravian Region in 2000, and the average
annual minimum temperature of 5.8◦C was recorded in the Karlovy Vary Region in 2010.
The lowest total amount of precipitation per year of 391mm was found in the Usti nad
Labem Region in 2003, conversely the highest total amount of precipitation per year of
1,163mm was detected in the Moravia-Silesian Region in 2010. According to the summary
statistics, on average one seventh of the population is aged more than 65 years.

4.2. Region disparities

It is standardly believed that each region has different characteristics such as popula-
tion features (number of people, age structure), geographical features (area, mountains),
climatic features (temperature, precipitation) and population distribution (proportions of
people living in houses and in flats). Water consumption per person per year should be
lower in regions where a greater percentage of people lives in houses compared to flats.
These people often have their own drilled wells. Even though water from wells does not
always satisfy the hygiene standards to be used for drinking or even personal sanitation,
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Table 1: Summary statistics for the Czech Republic

Variable Mean Standard Deviation Minimum Maximum

Consumption 31.82 5.55 21.49 52.31
Lagged consumption 32.04 5.66 21.49 52.31
Real price 0.60 0.14 0.37 1.02
Income 17,981.23 3,926.01 11,346.00 30,842.00
Temperature 8.30 0.80 5.80 10.30
Rain 729.96 143.57 391.00 1163.00
Senior 14.48 1.17 12.00 17.20

they still can be used for a water gardening or a car-washing. We also assume lower water
prices and incomes in pooper regions and higher water prices and incomes in richer regions.
For each region, Table 2 surveys the averages (Avg) and standard deviations (SD) of each
variable. The price is not deflated by CPI here and it is thus expressed in nominal terms
for better informational value. It can be seen that there are huge disparities across the
regions. As it is evident later, these disparities only support using panel data techniques
for estimation of the price elasticities and the fixed effects estimation specifically.

4.3. Model specification and estimation

The model of interest can be written in the log-log specification with a panel structure
as

log(consumit) = β0 + β1 log(consumi,t−1) + β2 log(priceit)+

+ β3 log(incomeit) + β4tempit + β5rainit + β6seniorit + ai + uit
(2)

where i (i = 1, 2, . . . , 14) denotes the ith region, t (t = 2, 3, . . . , 12) denotes the tth year.
consumit is an annual water consumption per person in the ith region in time t, consumi,t−1
is the lagged consumption in the ith region, priceit is a real price of water in the ith region
in time t, incomeit is an average monthly gross wage of the employees in the ith region
in time t, tempit is an average annual temperature in the ith region in time t, rainit is
an amount of annul precipitation in the ith region in time t and seniorit is a proportion
of the population aged more than 65 years in the ith region in time t. The composite
error νit = ai + uit comprises of an unobserved effect (unobserved heterogeneity) ai and
an idiosyncratic error uit. Both the unobserved effect and idiosyncratic errors represent
unobserved factors that affect the dependent variable. While the latter one captures factors
that change in time, the former one stands for the time-invariant factors. By these time-
invariant factors, we mean cross-sectional factors that are specific to each region. Moreover,
ai ∼ iid(0, σ2

a) and uit ∼ iid(0, σ2
u) are both mutually and serially independent (Baltagi,

2005).
According to Musolesi and Nosvelli (2007), the coefficient on price represents the short-

run price elasticity of water demand and the long-run price elasticity can be computed
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Table 2: Summary statistics for regions

Region Consum Price Income Temp Rain Senior

Capital Prague R.
Avg 46.03 48.61 24 651.75 9.00 609.17 15.87
SD 4.60 11.46 4 968.48 0.58 105.87 0.26

Central Bohemia
Avg 26.72 48.28 19 235.17 8.97 609.17 14.64
SD 1.14 10.14 3 616.11 0.57 105.87 1.03

South Bohemia R.
Avg 30.01 49.39 17 225.67 7.83 741.42 14.31
SD 1.10 8.56 3 213.76 0.57 132.92 0.59

Pilsen Region
Avg 29.37 41.29 18 273.42 8.03 727.33 14.93
SD 1.79 8.74 3 525.67 0.57 129.06 0.60

Karlovy Vary R.
Avg 36.45 50.46 16 532.08 7.21 792.42 13.42
SD 3.96 11.60 3 025.30 0.64 121.00 1.53

Usti nad Labem R.
Avg 34.66 52.78 17 695.08 8.62 668.08 13.02
SD 4.47 15.44 3 367.60 0.60 124.45 0.98

Liberec Region
Avg 31.22 51.46 17 538.08 7.83 912.00 13.45
SD 2.29 15.17 3 422.24 0.55 136.90 0.67

Hradec Kralove R.
Avg 30.07 46.54 17 074.25 8.17 770.17 15.01
SD 1.16 10.28 3 343.13 0.60 105.24 0.52

Pardubice Region
Avg 30.43 46.56 16 813.17 8.33 722.50 14.94
SD 1.15 11.01 3 244.30 0.61 96.38 0.97

Vysocina Region
Avg 26.74 43.79 16 924.50 7.93 705.42 14.74
SD 2.52 7.15 3 533.51 0.58 101.83 0.83

South Moravia R.
Avg 32.38 49.28 17 882.33 9.40 577.75 15.09
SD 0.87 8.16 3 818.61 0.62 100.35 0.74

Olomouc Region
Avg 28.21 44.23 16 757.67 8.22 739.50 14.64
SD 1.20 9.51 3 372.90 0.63 95.99 1.04

Zlin Region
Avg 26.92 45.13 16 951.00 8.63 795.75 14.83
SD 0.60 12.30 3 157.38 0.64 119.10 0.89

Moravia-Silesian R.
Avg 36.25 39.35 18 183.08 8.13 848.83 13.87
SD 1.38 10.64 3 338.91 0.63 136.17 1.50
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from the formula

εp =
β2

1− β1
, (3)

where β2 is the coefficient on the price and β1 is the coefficient on the lagged consumption.
Therefore, if the effect of the lagged consumption is positive (and below unity), the long-run
price elasticity is higher than the short-run price elasticity.

We have already indicated that the pooled cross-section should not be preferred to the
panel data as there is a strong evidence of regional dissimilarities. By using the pooled
OLS, the resulted estimates would be biased and inconsistent. When dealing with the
panel data set, the fixed effect or random effect approaches can be used to estimate the
log-log model. In the fixed effect estimation, we suppose that the region specific factors
are fixed parameters and not random. By the nature of the estimation technique, the
non-randomness implies that the unobserved factors are eliminated under the fixed effect
even though the model still accounts for them. Moreover, under the fixed effect approach,
the intercept is excluded from the model and any correlation between the unobserved effect
and the independent variable is allowed. In the random effect estimation, we assume that
the unobserved effect is uncorrelated with the independent variables (Wooldridge, 2009).

In any case, we can test econometrically whether the pooled OLS, fixed effect or random
effect approach should be utilized to estimate the model in Eq. 2. We perform the Wald
test and the Breusch-Pagan LM test to decide between the pooled and the panel approach.
Since the region specific factors seem to be fixed parameters rather than random ones, we
expect to prefer the fixed effect to both the random effect and pooled OLS.

When Wald test is carried out, the OLS is used to estimate model in Eq. 2 with added
dummy variables for all but one region (Capital Prague Region is used as a base group).
For clarity, we estimate the model of the form

log(consumit) =
13∑
i=1

δi · regioni + β0 + β1 log(consumi,t−1) + β2 log(priceit)+

+ β3 log(incomeit) + β4tempit + β5rainit + β6seniorit + ai + uit (4)

where regioni represents the regional dummy variables which are equal to one for obser-
vations that belong to the ith region and zero otherwise. The joint significance of regional
dummy variables is subsequently tested for. Therefore, the null and alternative hypothesis
are:

H0 : δ1 = 0, δ2 = 0, . . . , δ13 = 0

HA : H0 is not true (5)

The existence of heterogeneity is tested through the Breusch-Pagan LM test. The null and
alternative hypotheses of this test are:

H0 : Var(ai) = 0

HA : Var(ai) 6= 0
(6)
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Before we proceed to the empirical results, one important comment is needed. Apart
from the lagged consumption, all remaining independent variables are certainly exogenous
as these are not correlated with the composite error. There is also no doubt that the
dependent variable is a function of the unobserved effect. It directly follows from Eq.
2 that also the lagged dependent variable is a function of the unobserved effect. This
fact implies that including the lagged consumption together with the unobserved effect in
the model can be a source of endogenity. Note that endogenity is not a problem if the
unobserved heterogeneity is not presented in the model. As we have already mentioned, if
the fixed effect is used to estimate the model, the unobserved factors are eliminated from
the model. Therefore, if the fixed effect appears to be appropriate, the endogenity is not
an issue in this specific case. As it turns out, the fixed effects model prevails.

5. Results

The estimated coefficients of the model in Eq. 2 differ considerably when using the
pooled OLS, the fixed effect and the random effect approaches. Moreover, majority of
the independent variables turn out to be insignificant. Just three independent variables
are individually statistically significant under the fixed effect estimation, and under the
random effect estimation and the pooled OLS estimation, we arrive at only two significant
variables (see Tables 4-6 in the Appendix). Therefore, the variable temp is dropped away
for an increased efficiency of the results and the model is re-estimated. For clarity, the
model is of the form

log(consumit) = β0 + β1 log(consumi,t−1) + β2 log(priceit)+

+ β3 log(incomeit) + β4rainit + β5seniorit + ai + uit
(7)

where the model’s conditions and definitions of each variable are exactly the same as in
the original model.

The estimates from this modified model are still different under the pooled OLS, the
fixed effect and random effect although the results are now somewhat better compared
to the original model. The outcomes of all estimation techniques are not presented here
but are available upon request. The aforementioned tests are exploited in order to decide
econometrically about the most appropriate estimation technique.

To perform the Wald test, the region dummy variables are added to the model in Eq.
7. The joint significance of the regional dummy variables is tested for and the resulted
p-value is equal to 0.0027 implying that the regional dummy variables are jointly statis-
tically significant even at 1% significance level. We also need to test for heterogeneity by
performing the Breusch-Pagan LM test which yields p-value equal to 0.3861 so that we
fail to reject the null hypothesis. Based on these findings, we conclude the fixed effect to
be the most appropriate for the model estimation. Furthermore, the unobserved hetero-
geneity is eliminated under the fixed effect by the nature of the estimation technique. It
consequently means that we do not need to be concerned with the endogeneity problem as
the unobserved heterogeneity is not presented in the model.
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Table 3: Fixed effect estimation

Variable Coefficient Standard Error t statistic p-value

log(consumt−1) 0.6242 0.0579 10.79 < 0.01∗∗∗

log(price) -0.2034 0.0514 -3.96 < 0.01∗∗∗

log(income) 0.1035 0.0495 2.09 0.038∗∗

rain -0.0000 0.0000 -1.77 0.079∗

senior 0.0089 0.0058 1.53 0.130

Note: ∗∗∗ significance at 1%, ∗∗ significance at 5%, ∗ significance at 10%

Let us now turn to the results of the reduced fixed effects model. As shown in Table 3,
all coefficients have the expected signs. The coefficient on the lagged consumption is highly
significant and therefore confirms that water consumption is quite strongly persistent. Its
magnitude is in line with the findings of Musolesi and Nosvelli (2007).

According to the coefficient on price, the short-run price elasticity is equal to −0.20.
The long-run price elasticity turns out to be−0.54. This indicates that 1% increase in water
price results in 0.20% decrease in short-run water consumption but in the long-run, the
same price change causes water consumption to decrease by 0.54%. We can see that water
demand is inelastic both in the short and long-run period, i.e. the estimated elasticities
(their absolute values) are lower than one. Moreover, the long-run price elasticity is more
than twice as high as the short-run one. This corresponds to what we have expected and
also to what other researchers demonstrated (Worthington and Hoffman, 2008).

The positive significant coefficient on income indicates a 0.10% increase in consumption
caused by an 1% increase in income. This relatively small magnitude is consistent with
our expectations. The finding is in line with the conclusions reported by Bartczak et al
(2009). As it can be seen, given a 100mm change in rain leads to a 0.4% change in water
consumption in the opposite direction. Even though it is statistically significant, it is out
of practical significance, which is in hand with the results of Slavikova et al (2013). The
last independent variable is insignificant suggesting that in the Czech Republic, the seniors
do not have extensive effect on the total water demand.

6. Conclusion

We have focused on the estimation of price and income elasticities in the water market
in the Czech Republic. According to the fixed effect estimations of the model, the short-
run price elasticity is estimated at −0.20 while the long-run price elasticity at −0.54. This
indicates that a 1% increase in water price results in a 0.20% decrease in short-run water
consumption but in the long-run, the same price change causes water consumption to
decrease by 0.54%. These results suggest that water demand is inelastic regardless of the
time horizon but is more elastic in the long-run than in the short-run (the long-run price
elasticity is more than twice as high as the short-run). The elasticity of water demand
with respect to income is estimated to be 0.10. While the estimated coefficient on rain
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is statistically significant, it is out of practical significance. The results fill the gap in
the water demand elasticity literature which has not been studied the Czech market in a
sufficient detail yet.
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Appendix

Table 4: Fixed effect estimation

Variable Coefficient Standard Error t statistic p-value

log(consumt−1) 0.6320 0.0585 10.81 < 0.01∗∗∗

log(price) -0.1929 0.0526 -3.67 < 0.01∗∗∗

log(income) 0.0909 0.0513 1.77 0.079∗

temp 0.0052 0.0056 0.94 0.351
rain -0.0000 0.0000 -1.51 0.134
senior 0.0089 0.0058 1.53 0.129

Note: ∗∗∗ significance at 1%, ∗∗ significance at 5%, ∗ significance at 10%

Table 5: Random effect estimation

Variable Coefficient Standard Error t statistic p-value

log(consumt−1) 0.8996 0.0223 40.36 < 0.01∗∗∗

log(price) -0.0542 0.0236 -2.29 0.022∗∗

log(income) 0.0075 0.0321 0.24 0.814
temp 0.0067 0.0046 1.44 0.149
rain -0.0000 0.0000 -1.16 0.244
senior 0.0009 0.0037 0.24 0.807
constant 0.1875 0.2673 0.70 0.483

Note: ∗∗∗ significance at 1%, ∗∗ significance at 5%, ∗ significance at 10%

Table 6: Pooled OLS estimation

Variable Coefficient Standard Error t statistic p-value

log(consumt−1) 0.9008 0.0219 41.05 < 0.01∗∗∗

log(price) -0.0538 0.0233 -2.31 0.022∗∗

log(income) 0.0074 0.0317 0.23 0.817
temp 0.0066 0.0046 1.45 0.150
rain -0.0000 0.0000 -1.16 0.247
senior 0.0009 0.0037 0.24 0.809
constant 0.1857 0.2642 0.70 0.483

Note: ∗∗∗ significance at 1%, ∗∗ significance at 5%, ∗ significance at 10%
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