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Abstract

Currently, the population ageing is one of the
greatest economic, social and environmental
challenges facing all EU countries. For this
reason, the main goal of this study is analysis
of the population ageing and its economic
aspects. As the main method we used particu-
lar instruments of economic and spatial analy-
sis. As the first step, we evaluated the
consumption behavior of seniors. In the next
step, a spatial analysis of population ageing in
the territory of the Olomouc region was
processed, models of demographic projection
were used to estimate the number of seniors in
future years. This information was connected
with social services facilities for seniors – the
current capacities, the number of candidates
and the ratio of refusals are evaluated. Based
on this results, an estimation of possible
changes needed in the area of social services
in the region was presented. At the same time,
the riskiest areas of the region were defined
regarding the ratio of the seniors to the social
services offered. Finally, the Urban Planner
model was used to analyse areas for

identifying suitable locations for a new social
service facility in accordance with urban
planning.
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14.1 Introduction

Population ageing is one of the most significant
social and economic challenges facing the
EU (Burian et al. 2017). At the same time it is a
topic that allows to combine economic and spatial
aspects of population ageing into one case study.

Regarding actual development of the demo-
graphic structure of the population in EU
countries, Eurostat published statistics
EUROPOP2015 (Eurostat 2017). The median
age of the EU-28’s population was 42,6 years
on 1 January 2016 and it increased by 4.3 years
(on average, by 0.3 years per annum) between
2001 and 2016, rising from 38.3 years to
42.6 years. Between 2006 and 2016 the median
age increased in all of the EU Member States.
Projections foresee a growing number and share
of elderly persons (aged 65 and over), with a
particularly rapid increase in the number of very
old persons (aged 85 and over). These demo-
graphic developments are likely to have a consid-
erable impact on a wide range of policy areas with
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respect to economic and financial issues (Eurostat
2017).

In the Czech Republic, the Ministry of Finance
is regularly publishing the Macroeconomic fore-
cast of the Czech Republic, including also the
issue of population ageing. According to the Min-
istry of Finance (2017), it is obvious, that the
group of older people over the age of 65 continues
to grow and on the contrary, the working-age
population declines.

We can look at the problem of population
ageing with relative and absolute numbers. On
one side, the population began to age relatively
– there began to be more elderly people and fewer
working-age population and children. On the
other side, in connection with the good living
conditions of the inhabitants, mortality began to
decline, and the average lifespan began to
lengthen. The population began to age also abso-
lutely – the number of old people (Arltova and
Langhamrova 2010).

Based on the economic view, a very important
issue is the development of demand of the group
of older people – their consumption patterns. This
topic is analysed mainly by marketing scientists,
which are focusing on specific markets, for exam-
ple, the market with tobacco products, medical
products etc. Higgs et al. (2009) chart consump-
tion by retired households in Great Britain in two
areas; ownership of key consumer goods and key
components of household spending. The results
demonstrate mainly the growing extent of owner-
ship of key goods in retired households and show
the differences in proportional expenditure
between retired households and the employed
(Higgs et al. 2009). Wolf et al. (2014) describe
that people often respond to retirement in con-
junction with lifestyle changes; many such
changes lead to changes in consumption patterns.
Changes in consumption expenditures expose
consumers to different offers, leading to changes
in consumer preferences (Wolf et al. 2014).

Within the regions and cities, the economic
issues are strongly connected with urban policy
and urban planning. Population ageing and demo-
graphic development tend to increase the demand
for health care, social security and the care for the
disabled and the elderly. Carbonaro (Carbonaro
et al. 2016) examined the links between

population ageing and demographic develop-
ment, local economic development prospects,
and the financial implications for urban policy.
Demographic change impacts on a variety of
components of the urban economy. Some of the
key areas are urban labour markets, infrastructure
planning and housing. But not only urban areas,
but also rural places can be affected by these
changes. The border between urban and rural
can be difficult to differentiate, especially in con-
nection with suburbanization (Paszto et al. 2015,
2016).

There is a limited number scientific studies
focusing in more details on population ageing
and its consequences with economic and urban
planning issues. Therefore, this research is
focused on the economic analysis of consumption
behaviour of households of retired, the develop-
ment of retired in the society (age index),
possibilities of retirement homes, sustainable
urban planning and economic aspects of this
issue (Macků et al. 2018; Burian et al. 2018b).

The main goal of this case study is an evalua-
tion of the demographic development, the con-
sumption behaviour of households of retired and
inclusion of expected changes to the urban
planning in cities. Within this task, the Urban
Planner Model (Burian et al. 2015, 2018a) for
selecting suitable locations for households of
retired was used. The Olomouc region was
selected as a case study since detailed economic
and geographic data are available for this region.
Besides the main goal, the following objectives
are formulated:

• evaluation of current situation and trends in
the population ageing in the region;

• identification of the riskiest locations from
the population ageing perspective;

• Identification the best places for the future
cities development.

14.2 Material and Methods

14.2.1 Data

For the purposes of the analysis of consumption
behaviour of pensioners, following data sets
were used: Expenditure and Consumption of
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Households statistics – Household Budget Sur-
vey, precisely Consumption expenditures –

annual averages per capita in CZK and detailed
development of consumption expenditures of
households of pensioners without EA members
(Czech Statistical Office 2017). For the prediction
of the development of retired in the society, the
following data sources were used: Social services
establishments, Selected social security data, Five
years population structure and Life tables. All
these datasets were also provided by the Czech
Statistical Office (Czech Statistical Office 2017).
A total of more than 120 vector layers covering
Urban Planner Model factors (see the section
about Urban Planner) were used as the input for
land suitability calculations. These layers are col-
lected according to the regulations of Act
No. 183/2006 Coll., the Construction Act, by all
regional planning offices in the Czech Republic
as part of the analytical material for planning
(Burian et al. 2016). The source of the data is
more than 40 organisations or private companies
(e.g. Czech Geological Survey; Czech Hydrome-
teorological Institute; Czech Statistical Office;
Czech Office for Surveying, Mapping, and
Cadastre etc.). The spatial accuracy of the data
corresponds to the Cadastral Map – scale 1:2000.

14.2.2 Methods

14.2.2.1 Analysis of Consumption
Behaviour of Pensioners

Analysis of consumption behaviour of pensioners
serves for the estimation of potential areas for
additional investments into new social services.
For the purposes of this analysis, we use Expen-
diture and Consumption of Households statistics
– Household Budget Survey, precisely Consump-
tion expenditures – annual averages per capita in
CZK and detailed development of consumption
expenditures of households of pensioners without
economic active (EA) members. We provide a
comparative analysis of households of employees
in total and households of pensioners without
economic active) members; the difference in

consumption patterns is calculated as both differ-
ence in CZK and difference in %.

14.2.2.2 Prediction of the Development
of Retired in the Society

Regarding the ageing of the population and
the analysis of the consumption behaviour of
seniors, the demographic situation in the territory
of the Olomouc Region was evaluated in this
study (Macků et al. 2018). In the statistical surveys,
65 years is usually used as the age of retirement.
This statement also follows the definitions used at
international level by organisations such as the UN
or Eurostat. Of course, the age limit of 65 years
does not always coincide with the actual start of
retirement. The demographic projection is used to
predict the future development of the population.
The most commonly used population prognosis
method is a component method, that takes the
age structure of the population in 5-year categories
as a starting point and shifts population numbers
by age group to higher age levels using survival
probabilities (O’Neill et al. 2001). These numbers
are reduced by the number of deaths and enlarged
by the number of births. The unborn population is
calculated on the basis of expected development of
fertility rates by the age of women.Migration is not
considered in this component method.

As a tool for identification of elderly areas,
spatial distribution of ageing index is used. The
ageing index is calculated as the ratio between the
number of people at the age over 65 years per
100 children in age 0–14. It is often used as an
indicator of demographic ageing of the popula-
tion. Values displayed in the map can quickly
deliver the information about current state and
also development over past decade. In the same
way, the spatial distribution of retirement homes
with their capacity is evaluated and helps to deter-
mine zones within sufficient social services.

14.2.2.3 Urban Planner Suitability
Analysis

To identify the suitable (optimal) locations for
households of retired within the municipalities,
land suitability analysis in the Urban Planner
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Model was performed (Burian et al. 2017). The
Urban Planner is an analytic extension for Esri
ArcGIS for Desktop designed to evaluate the land
suitability and to detect the most suitable areas for
spatial development. The model was developed at
the Department of Geoinformatics, Palacký Uni-
versity in Olomouc (Burian et al. 2015, 2018a).
The model uses a multi-criteria analysis, respects
the principles of sustainable development, and
allows for the creation of several land use and
land suitability scenarios. The core of the Urban
Planner Model focuses on the evaluation of land
suitability according to input data, it’s values and
weights. Land suitability is analyzed in three
levels (pillars, factors, and layers) for the five
predefined categories of land use. For the analysis
described in this case study, only one category of
land-use (specific type housing) was calculated.

The total land suitability is calculated
according to the setting of the weights between
the three classes (the three pillars): environmen-
tal, social, economic. Weights can acquire values
from 0 to 100; the sum of the weights of all three
pillars must be equal to 100. Each of the three
pillars (classes) consists of factors. Factors are
divided into three groups – positive, negative
and limits, and are assigned to the pillars. As in
the case of pillars, the combination of factors is
based on weighted overlay method. The follow-
ing factors were used for land suitability analysis:

– ENVIRONMENTAL PILLAR –Water bodies
protection, Nature protection, Mineral
resources protection, Soil and forest protection

– SOCIAL PILLAR – Slope aspect, Kindergar-
ten accessibility, Elementary school accessi-
bility, Grocery store accessibility, Public
spaces accessibility, Bus stops and public
transport accessibility, Trains stops accessibil-
ity, Density of forests, Distance of rivers, Den-
sity of build-up areas, Air pollution, Noise
pollution, Population density, Radon risk, Cul-
tural and social protection

– ECONOMIC PILLAR - Population density,
Radon risk, Slope, Electric power supply,
Drinking water supply, Gas supply, Wastewa-
ter management, Heat supply, Fiber-optic
internet connection, Distance from roads,

Distance from railroads, Flood hazard, Geo-
logical hazard, Specific infrastructure protec-
tion (Fig. 14.1)

The weights for input factors and pillars were
calculated with the commonly used Saaty’s
method (Saaty 1983), which makes it possible to
define the weights for several criteria as objec-
tively as possible. All selected factors follow the
standard layer used in a master plan creation and
reflect consumption behaviour of households of
retired (e.g. factor grocery store accessibility,
public transport accessibility etc.). The weights
were tested and calibrated in several regions in
the Czech Republic (Olomouc Region, Ostrava
Region, Vysocina Region, and Prague Region).

14.3 Results and Discussion

By 31st December 2016, 122,257 people over
65 years lived in the Olomouc Region and there
were 148,420 registered recipients of pensions. It
is clear that the age of 65 years as the retirement
age is currently overestimated, also because many
people decide for early retirement (Czech Statis-
tical Office 2015). In connection with increasing
of the retirement age, gradual wiping of this dif-
ference can be expected. Ageing is proved by a
simple trend (Fig. 14.2). The number of persons
older than 65 years is increasing approximately
by 3500 persons per year. On the other side,
amount of pension recipients does not have so
clear trend, and in some years, slight decrease
can be observed.

The population prediction in the Olomouc
region was calculated for each age group at
5-year steps up to the year 2035 (see
Table 14.1). The prediction results in both the
total decrease in the number of inhabitants in the
region and the gradual increase of the age group
over 65 years. These two trends clearly indicate
the ageing of the population, as also evidenced by
ageing index values. Average value of the ageing
index in the year 2016 is 128, which is slightly
higher than the national average (120).
Figure 14.3a) shows its development in last
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10 years: only 104 municipalities tend to be youn-
ger, the remaining 294 suffer from increase. Aver-
age values in these two dichotomous categories
are unequal, too – the average decrease is 16%,

average increase 38%. Therefore, ageing not only
predominates, but it is also more intensive.

With the increasing number of seniors, this
research asks if it is possible to provide this

Fig. 14.2 Development of seniors in Olomouc region. (Source: Authors, CZSO 2017)

Table 14.1 Demographic projection

Age group 2015 2020 2025 2030 2035

0–14 95,884 94,781 84,867 75,753 69,509
15–64 420,019 399,827 390,581 378,801 363,866
65+ 118,815 132,695 137,858 139,254 137,791

Source: CZSO (2015, Authors)

Fig. 14.1 Example of economic factors’ weights (Source: Authors)
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population group with sufficient social services,
necessary care and enable them to live a dignified
and quality life. The comparison of selected
consumption expenditures in two groups of
households – households of employees in total
and households of pensioners without active eco-
nomic members are described in Table 14.2 and
Fig. 14.4. Focusing on consumption expenditures
of households of pensioners without economic
active members, it is obvious, that there are
3 groups of significantly higher consumption
expenditures in comparison with households of
employees (food and non-alcoholic beverages;
housing, water, electricity, gas and other fuels;
health) and also groups of significantly lower
consumption expenditures (clothing and foot-
wear; transport; education; restaurants and
hotels). This conclusions are used in the Urban
Planner Model to set higher weights for these
factors to calculate land suitability for housing
for seniors.

There are currently several types of facilities
providing social services in the Olomouc Region.
For this research, retirement houses have been
taken into account. In 2016 there were 34 such
facilities with a total capacity of 2674 people. The
current spatial distribution of social facilities
equally covers the territory of the Olomouc
Region. Less accessibility is only in the northern
part of the region between MEP (the municipality
with extended power) Jeseník and Šumperk, as
well as MEP Mohelnice and Zábřeh do not have
high capacity (see Fig. 14.3b). The facilities of
social services are (as expected) located in
municipalities with a higher number of
inhabitants or a higher proportion of people
aged 65+, but the dependence between the num-
ber of inhabitants and the total capacity of the
facility is not significant.

Evaluation of demographic data indicates
long-term ageing in many of Olomouc region
municipalities. The highest increase in the ageing

Fig. 14.3 Ageing index and its development. (Source: Authors, CZSO 2017)
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index is in the northern part of the region and at
east-north borders (municipalities Norberčany,
Rejchartice and Mírov). On the other hand, big-
gest decrease is typical for small municipalities
(less than 500 citizens – e.g. Šlégov, Hačky and
Provodovice). These villages are located close to
bigger cities, so the changes can be attributed to
suburbanization processes.

Regarding this demographic development,
new investments in social facilities should be
expected. Considering the simple dependence

between the current number of seniors and the
capacities of retirement houses, a very simplified
estimate can be made to illustrate how many new
facilities with sufficient capacity will need to be
built in the future.

Expecting approximately the same proportion
of seniors using these services, it will be neces-
sary to increase the capacity of the facility by
approximately 415 places, keeping the average
capacity of 70 people per facility, six new social
service facilities will be needed. Unfortunately,

Table 14.2 Comparison of selected consumption expenditures in 2016 in the Czech Republic

Consumption expenditure

Households Differences in consumption patterns

Employees
in total

Pensioners without
EA members

Difference in
CZK

Difference in
%

Food and non-alcoholic beverages 23,854 29,244 5390 122.60
Alcoholic beverages, tobacco 3572 3757 185 105.18
Clothing and footwear 7444 3836 �3608 51.53
Housing, water, electricity, gas and other
fuels

24,175 34,063 9888 140.90

Furnishings, household equipment etc. 8059 7526 �533 93.39
Health 2912 4565 1653 156.77
Transport 16,108 8459 �7649 52.51
Communication 5310 4562 �748 85.91
Recreation and culture 12,768 10,553 �2215 82.65
Education 916 34 �882 3.71
Restaurants and hotels 8573 4209 �4364 49.10
Miscellaneous goods and services 16,468 11,191 �5277 67.96

Source: CZSO (2017, Authors)

Fig. 14.4 Consumption expenditures of households of retired, annual averages per capita in CZK. (Source: Authors,
CZSO 2017)
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retirement homes are not able to meet the needs
of all applicants, much remains to be refused.
The Ministry of Labor and Social Affairs records
the rejected applications mostly in the category
of retirement homes (65,764 in the Czech
Republic, 2016). There are no indicators com-
paring rejected applications to all applications,
rejected applications can be relativized e.g. to
1000 seniors. In this case, the worst situation
is in Jihomoravský region (56 rejected per
1000 seniors), Olomouc region registered 29
rejected applications per 1000 seniors, which is
slightly worse than the national average (25 per
1000).

Focusing on economic aspects of population
ageing and consequent planning of facilities
for seniors, Fig. 14.5 shows us increasing
expenditures (in thousand CZK) on homes for
seniors, homes with a special regime and homes
for people with disabilities.

Since the highest yield of expenditures is
represented by homes for seniors, it is interesting
to focus on more details on the structure of own-
ership of these homes. As you can see in
Fig. 14.6, the number of state, regional and
municipal houses for seniors is decreasing, on
the other hand the number of non-state houses
for seniors is increasing.

Based on the development of ownership of
houses for seniors, the question of financing of
planning and building of new social services
facilities represents key issue for responsible
local authorities. Dealing with increasing number
of seniors and simultaneously higher demand for
new facilities and houses for seniors, we can
expect significant financial burden on both public
and private budgets. On the other hand, based on
the survey, almost 80% of seniors would prefer to
finish one’s days at home. This statement opens
new discussion about enhance of investments into

Fig. 14.5 Social services
expenditures in thousands
CZK. (Source: Authors,
CZSO 2017)

Fig. 14.6 Retirement
homes – capacity. (Source:
Authors, CZSO 2017)
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terrain social services, that would provide only
the necessary help to the old people.

Comparing our results with other scientific
studies, there is a lack of studies focusing simul-
taneously on economic aspects of population
ageing and urban planning. We can find mainly
studies focusing on development and testing
of different models of healthcare planning based
on more variables, including demographic
variables, technological innovations, epidemio-
logical changes and socioeconomic factors
(Chernichovsky and Markowitz 2004; Birch
et al. 2013; Mason et al. 2015; Basu and Pak
2016; Birch et al. 2017). Based on these scientific
studies and results of our research, it is obvious,
that we should plan social and healthcare services
facilities not only with respect to demographic
development; therefore the model should be
more complex, including different variables
which can be part of particular decision-making.

As the last step within this case study, Urban
Planner Model was used to calculate land suit-
ability for housing. Information about consump-
tion expenditures was used to define input factor
and set their weights. The final results of the land
suitability calculations are raster layers, that can
be visualised in the map. Because of the raster
resolution (10 m/pixel) and the study area (whole
Olomouc Region), the simple web map applica-
tion in Esri ArcGIS Online was created

(Fig. 14.7). The application allows to zoom in to
see detailed situation within the area of each
municipality in the region (Fig. 14.8). For better
orientation, in larger scale, boundaries of existing
and proposed build up are being used. The values
of land suitability range from 0 (the lowest suit-
ability) to 100 (the highest suitability). Areas with
no values represent places disqualified for suit-
ability due to limits (e.g., flooding areas or pro-
tection zones). The map can be used for the
detection of the most suitable places for new
households. Similar results from Urban Planner
Model (raster layers of land suitability) has been
used in several regions in the Czech Republic
(e.g. Olomouc Region, Ostrava Region, Vysocina
Region) as supporting material for planning
decisions at urban planning offices.

14.4 Conclusion

The main goal of this study was to analyse the
population ageing issue with detailed focus on
Olomouc region and to discuss its economic and
spatial aspects. For the purpose of the main goal
achievement, we used economic and spatial anal-
ysis. Regarding the evaluation of current situation
and trends in the population ageing in the region,
we can say that our analyses prove a trend of
population ageing in the region. In comparison

Fig. 14.7 Web Map Application with land suitability for housing. (Source: Authors)
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with national numbers, the situation in the
Olomouc region is a little worse than the national
average (ageing index, retirement homes rejected
applications etc.).

Focusing on identification of the riskiest
locations from the population ageing perspective,
thanks to spatial analysis and visualization, the
most problematic areas can be discovered. At the
same time, the spatial distribution of retirement
homes is assessed – they are appropriately placed
across the region. In connection with home capac-
ity and the current trend of rejection of
applications, many new facilities will be probably
needed.

Regarding economic aspects, we can observe
increasing demand for social service facilities,
connected with population ageing. Since there
are not only state, regional or municipal owners
of these facilities, moreover the share of private
facilities is increasing, particularly in case of
houses for seniors, the future financial burden
will be divided between public and private
stakeholders.

Finally, the land suitability assessment of the
Olomouc region was analysed. All results were
obtained by the Urban Planner Model using a
multi-criteria analysis as the main computational
method. The highest consumption expenditures
were used to refine default input factor and their
weights to reflect demands of the retired group.

The final output from the model was the raster
layer of land suitability, that was visualised in the
web map application. The application can be used
to detect the most suitable places for the new
household in each municipality in the Olomouc
region.

The future research can be focused on deeper
spatial analysis, e.g. network analysis describing
exact coverage of region by particular retirement
home. At the same time, sophisticated models for
urban planning can be used for detailed searching
of suitable locations for new social facilities
(e.g. Urban Planner). This kind of approach
allows to include another economic data together
with spatial information and then perform better
complex analysis.
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