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Abstract: 
The purpose of the paper is to analyze a dynamicsof participation and expenses for physical education and sport 
in Poland in the framework of lifestyle changes over several decades in XX and XXI centuries. Determinants of 
both life style changes and participation in physical activity are related toglobalization processes, increase in 
disposable income, demographic and social changes, technological progress and competitiveness. Two 
processes, i.e. economic transformation started in 1989 and entering the European Union structures in 2004 
caused changes in the lifestyles related with economic openness, access to global information, imitation and 
catching up processes and increase in the salaries.They are accompanied by the important changes in 
demographic structure in Poland. They are determined by two groups of consumers: a global generation of 
young consumers and elderly people over 64 years old who influence not only the lifestyle but also demand for 
goods and services. Basing on these facts the research hypothesis is put that after accessing the European Union 
expenses for participation in sport and physical education have a tendency to increase.In this study we use a time 
series data collected by Statistics in Poland. Participation in sport activities is analyzed from historical 
perspective, taking into account gender, age and a type of the institution, i.e. a physical education institution and 
a sport club. To evaluate factors determining expenses for participation in sport activities the autoregressive 
distributed lags model has been estimated. The results show that dynamics of individual participation in the 
organized sport activities, apart from children and adolescents, is decreasing. On the other hand increasing 
participation of women in sport activity is observed.Strong relation between household’s expenses for activity 
and salary level has beenconfirmed. 
KeyWords: lifestyle, demography, economic and social factors, time, autoregressive distributed lags model 
 
Introduction 

For over fifty years the changes in the life style are being observed all over the world. Changes are not 
distributed equally in space but globalization is what influences both well-being and health, particularly in 
developed countries.  
After the years of consumption intensity the time for reflection and analysis has finally come. Some important 
evidence for both changes and reflection are emphasized in the fourteenth edition of the publication on 
“Concepts of National Fitness” published in 2008 (Corbin et al.; 2008).  

The purpose of the paper is to analyze a dynamics of participation and expenses for physical education 
and sport in Poland in the framework of lifestyle changes over several decades in XX and XXI centuries. The 
case of Poland is interesting for two reasons. Since 1989 it has transformed its economy from centrally planned 
to market one and in the year 2004 it entered the structures of the European Union. These two events caused 
structural breaks and they allow following up changes in the lifestyles related with economic openness, access to 
global information, imitation and catching up processes and increase in the salaries. Basing on these facts the 
research hypothesis is that after accessing the European Union expenses for participation in sport and physical 
education have a tendency to increase. 

A broad definition of lifestyle was formulated by sociologists. Lifestyle means the ‘way of life’that is 
associated with an individual or a collective (see: Evans and Jackson, 2007; Sicinski, 2002). As it is often 
emphasized the lifestyle differs across both time and space, it differs also across groups and subgroups living in 
the same area. A multidisciplinary perspective for different undertones of the meaning of the lifestyle is 
discussed by Veal (1993). He considered the lifestyle starting from Weberian definition, then going through sub-
cultural, psychological, market research and psychographics, also touching leisure and tourism styles, spatial, 
socialist lifestyles, consumer culture, gender, and a miscellaneous approach. Such a variety of 
meaningsdemonstrates is not easy to make a consensus on the definition. However Veal (1993, 247) managed to 
find out the most important characteristics of the definition which is quite common across different concepts. He 
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defines lifestyle as “the distinctive pattern of personal and social behaviour characteristic of an individual or a 
group” and argues that behaviour is what decides about lifestyle. 

Nowadays a term of sustainable lifestyle has been developed. This term can be understood in terms of 
sustainable development of individuals and groups with respect to the environment. Evans and Jackson (2007) 
discussed a wide range of different aspects that focus lifestyle which is sustainable. The easiest way of the turn 
towards sustainability is rethinking consumption with less quantitative and more qualitative attitude to consume. 
But as Evans and Jackson argue ‘sustainable lifestyle” is more than consumption and aesthetics but less than 
ideological or political social movements. They conclude that in the dynamics of understanding what sustainable 
lifestyle really is, politics cannot be separated from issues of identity and lifestyle.Joining sustainability with 
politics one cannot omit Sustainable Development Goals (SDGs) which have been set in 2015 by the United 
Nations General Assembly. This is a collection of 17 global goals to be achieved by the year 2030. The 
Sustainable Development Goals are related among others with good health and well-being, clean water and clean 
energy, sustainable cities and communities, responsible consumption, climate and life protection. The European 
Union is one of the signatory of the SDGs and promotes sustainability in many dimensions. 

Health and well-being is what links directly to sustainable lifestyle. Corbin et al. (2008) refer to the 
North American Societies when analyzing health and life expectancy, well-being and physical fitness. They care 
for individual health and good habits such as sport and fitness, health care system and environmental factors. 
Health is particularly important in aging populations. Although there is another side of care for health i.e. 
healthism, a suspicious idea that causes a lot of individual and social problems.As Greenhalgh and Wessely 
(2004) showed healthism is a well-recognized socio-cultural phenomenon in the western societies. It is 
characterized by “high health awareness and expectations, information-seeking, self-reflection, high 
expectations, distrust of doctors and scientists, healthy and often ‘alternative’ lifestyle choices, and a tendency to 
explain illness in terms of folk models of invisiblegerm-like agents and malevolent science”. Visible changes in 
lifestyle are manifested by sustainable consumption which is a subject of numerous literature(for example 
Burgiel and Zrałek, 2015; McDonaghandProthero, 2014;Stanisławska et al., 2018 and Seyfang, 2005). 
 
Determinants of lifestyle changes in Poland – stylized facts 

As it has been already mentioned lifestyle changes in Poland were determined by entering the global 
structures of Western societies. The literature concentrates on identification trends in lifestyles. Sobczyk (2014) 
indicated the following premises of the lifestyle changes in Poland: globalization processes and their 
consequences increase in disposable income and GDP per capita; demographic and social changes, technological 
progress and competitiveness. Among social and demographic changes observed and predicted in last three 
decades she listed out: population ageing, decreasing birth rate, life expectancy increasing, rising middle class, 
better education, health consciousness and imitation effect. The impact of the financial crisis in the years 2007-
2009 and following recession are also worth mentioning. Bylok (2012) turn attention on the important changes in 
demographic structure in Poland. Two groups are of great interest: a global generation of young consumers and 
elderly people over 64 years old. The two groups will determine not only the lifestyle but also supply and 
demand for goods and services.The two groups are subject of special concern in the literature. The general 
viewpoint related to the physical education of young generation is presented in Kozhokar et al. (2019). Hakman 
et al. (2019) analyzed a technology of planning and management of recreational and healthenhancingleisure 
activities for elderly people, providing a theoretical and empirical contribution. Du and Wang (2017) emphasized 
the impact of demographic changes for consumption in China. 

Empirical research on consumption and related lifestyle factors in Poland are reported by Dąbrowska 
(2015). In 2013 she surveyed Polish inhabitants for two opposite trends in consumption, i.e. consumerism and 
sustainable consumption. Although adult Poles seem to represent rationality and thriftiness, the general tendency 
is such that still many consumers make their buying decisions emotionally. Basing on the results, it is hard to 
determine whether the sustainable consumption will tend to develop in Poland in the nearest future. Koszewska 
(2013) classified behaviors of consumers, providing a typology of a Polish consumer. She emphasized a visibly 
better education of consumers.  

Statistical Office in Poland has publishedseveral reports on participation in sport and physical activities. 
Last report was published in 2016 (www.stat.gov.pl). In the period 01.10.2015 - 30.09.2016 - 46% people took 
part in physical activity, among them 48% men and 45% women. It also shows that the following activities are 
mostly popular: bicycle riding, swimming and walking. Physical activity is related with income and age. 20% of 
highest income group spends most for sport while the lowest 20% group spends less. Among young people 
below 19 years-old around 70% participate in sport activities while in higher age groups participation decreases. 
Over the age 60 years-old only 25.1% of population participates in physical activity.  

The analyses of catching up effect are also interesting from the perspective of our analysis. Nektarios 
(2018) analyzed convergence in consumption patterns across consumption categories. He concluded that 
tendency to convergence is observed across the EU countries but stronger homogeneity is observed within 
Eurozone countries. However, the results concerning convergence in some aspects of consumption are 
diversified. For example, Lau et al (2014) rejected the hypothesis that health care expenditure across Europe are 
converging.  
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Material & methods  

In this study we use a time series data collected by Statistical Office in Poland. The research is provided two 
folds. Firstly, the participation in sport activities is analyzed from historical perspective. The data concerning 
participation are available since 1958, thus the change after starting the transformation (1989) and after entering 
the European Union (2004) can be analyzed. The participants are analyzed for gender, age and a type of the 
institution, i.e. a physical education institution and a sport club. The dynamics of changes over time is 
emphasized.The data from Eurostat are used for comparison of participation across the EU countries. 

Secondly the econometric analysis of expenses for culture and recreationin the years 1999-2018 is 
provided. Time series data, observed annually, concerning monthly expenses for culture and recreation per 
person in the household in PLN (Yt), average gross monthly salary in PLN (X1t) and unemployment rate in % 
((X2t) are collected from the Statistical Yearbook for Poland edited between 2000 and 2019, respectively. 
Dummy variable d_2013 was introduced to cover increase in unemployment rate in 2013. The endogenous 
variable is used as a proxy for expenditures for sport and physical education because only a category expenses 
for culture and recreation is considered in statistical publications. We link this variable with a salary which 
determines economic strength of the households in Poland. The second determinant is related with 
unemployment which despite of the average level of salary is expected to limit the expenses for culture and 
recreation.  

The methodology is based on an Autoregressive Distributed Lags(ADL) model for time series data 
(Osinska, 2007; Greene, 2011). Two specifications of the model are tested: a linear model and a log-exponential 
model.  

The general linear ADL model takes the form: 
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where: Yt is an endogenous process, Xit is an exogenous process, Yt-s, Xit-s are lagged processes, i={1,2},t – is a 
time variable, εt is i.i.d. error term, α0, α1, βs and γs denote structural parameters of the model. 

The log-exponential model is represented by the formula: 
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where e is for exponent and the remained symbols are as above. 

To decide which one to select a RESET test for linear specification has been applied. The parameters of 
both models are estimated using ordinary least squares method, while the second one after linearization. 
Parameter’s significance is tested using a standard t statistics, and autocorrelation of the residuals is analyzed 
using Partial Autocorrelation Function (PACF) (Greene, 2011). All the calculations were prepared using Gretl 
package:Gnu Regression, Econometrics and Time-series Library (http://gretl.sourceforge.net/). 
 

Results 

The infrastructure in sport and physical education determines both participation and expenses for physical 
activity. As the basis of the analysis, changes in numbers of both physical education institutions and sport clubs 
in Poland since 1960 shown in figures 1 and 2 as well as since 2000 (observed bi-annually) presented in figure 3. 
 

 
Fig. 1 Changes in number of physical education institutions in Poland since 1960 
Source: Author’s own elaboration basing on http://stat.gov.pl. 
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Fig. 2 Changes in number of sport clubs institutions in Poland since 1960 
Source: Author’s own elaboration basing on http://stat.gov.pl. 
 

In the years related to communist period in Poland the number of physical education institution was 
high, gaining the highest value of over 43000 in 1970. The number decreased significantly in 1990s, from the 
level over 29000 in 1990 to below 12000 in 1999. On the other hand in XXI century the number of physical 
education organizations is still decreasing. There were 2419 such organizations in 2018. In the same time period 
the number of sport clubs is increasing and in 2012 it exceeded 14000 (for comparison there were only 1500 
sport clubs in 1960). 

 
Fig. 3 Number of physical education institutions and sport clubs since 2000 
Source: Author’s own elaboration basing on http://stat.gov.pl. 
In figures 4 and 5 the number of participants is presented in total numbers and according to age and gender, 
respectively. 

 
Fig. 4 Number of participants in physical education and sport institutions, including young people under 18 
Source: Author’s own elaboration basing on http://stat.gov.pl. 
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Fig. 5 Structure of participants according to gender 
Source: Author’s own elaboration basing on http://stat.gov.pl. 

Analysis of numbers related to the sport and physical education organizations in Poland indicates that 
although in  XXI century the number of participants in sport clubs increased the total number of people actively 
participating in organized physical activity do not achieve the highest level which exceeded 3 million people in 
early 1970s. However two positive tendencies can be observed. The number of participants in the age under 18 
increased and the share of women participating in organized sport increased. 

Before further analysis it is interesting to compare participation cultural and recreation activities in the 
European Union member states. Figure 6 illustrates place of Poland in 2006 and 2015. 

 
Fig. 6 Participation in culture and recreation in 2006 and 2015 
Source: based on Eurostat. 

Participation in cultural and sport activities in the European Union countries is going to increase but the 
rate of growth is rather slow. To demonstrate the economic determinants of participation in sport and physical 
education the econometric models are estimated. The endogenous variable measures monthly household’s 
expenses per person for culture and recreation which incorporates expenses for sport and physical education.In 
Figure 7 the dynamics of expenses and monthly gross salaries in PLN is presented.  

 
Fig. 7 Expenses for culture and recreation (left axis) and salaries (right axis) in Poland in 1999-2018. 
Source: Author’s own elaboration basing on http://stat.gov.pl. 
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Firstly a linear model specification was estimated and tested. The results of estimation are presented in 
Table 1. 
 
Tab. 1 Linear ADL model for exp_cult&recr, observations 2000-2018 

Variable Coeff. Std. err. t-Student P value 
Const 13.0365 5.4757 2.381 0.0310 

Gross_salary 0.0190 0.0042 4.514 0.0004 

d_2013 19.8693 3.9826 4.989 0.0002 
exp_cult&recr(t-1) 0.4021 0.1439 2.793 0.0137 

 
Model diagnostics 

R-squared 0.9543 Standard error of regression 3.9301 

Autocorrelation - rho1 0.1979 Durbin h 1.1082 
RESET 9.6645 P value 0.0026 

Source: Own elaboration.  
 

As the linear model was not supported by the data (RESET test suggested to reject the hypothesis on linearity) 
the log-exponential model was estimated. In table 2 it is presented in linearized form. Letter “l” denotes 
logarithm. 
 
Tab. 2 Log-exponential ADL model for exp_cult&recr, observations 2000-2018 

Variable Coeff. Std. err. t-Student P value 

const 1.1302 6.9198   
l_gross_salary 0.2991 0.0588 5.087 0.0002 
d_2013 −0.2708 0.0511 −5.291 0.0001 

Time 0.0218 0.0074 2.942 0.0107 
Unemp −0.0100 0.0049 −2.051 0.0595 

l_exp_cult&recr(t-1)  0.4189 0.1223 3.424 0.0041 

 
Model diagnostics 

R-squared 0.9998 Standard error of regression 0.0492 
Autocorrelation - rho1 0.1139 Durbin h 0.5869 

RESET 1.3449 P value 0.3000 

Source: Own elaboration.  
 

The log-exponential model is both statistically significant and economically consistent. Parameter 
0.2991 represents income elasticity of expenses for culture and recreation. When income increases by 1% the 
increase in expenses for culture and recreation will increase by 0.2991% ceteris paribus. Parameter −0.2708 
denotes decrease of the average value of expenses since 2013 (a dummy variable). Annual autonomous increase 
in expenses is equal 0.02 PLN. Increasing unemployment rate by 1pp exhibits a negative impact for expenses for 
culture and recreation in Poland by approximately 0.009%. Additionally expenses have a slight tendency for 
inertia, around 40% of expenses in previous year show a tendency to be continued. This means that people who 
started to participate in cultural and recreational events have a tendency to continue. The goodness-of-fit is over 
99% and is highly satisfactory. The residuals exhibit no autocorrelation, and log-exponential form is appropriate 
for the analysis. 
 
Discussion 

The first part of the study focuses on changes in participation in sport and physical education in Poland 
on the basis of lifestyle’s changes related with economic transformation and openness. In the period of centrally 
planned economy reported here since 1960 till 1989 participation in sport and physical education was possible 
via state organizations or state company sport clubs, there was little interest to individual recreation, such as 
jogging, walking (including Nordic walking), also sport infrastructure was limited. There was lack of swimming 
pools, lack of roads for bicycles and skiing was limited to inhabitants of mountain regions or some relatively 
prominent people. For example number of swimming pools was equal to 62 in 1960.On the other hand children 
and adolescents were used to spend their time playing football or other games in the streets and courts. Elderly 
people were practically excluded from sport and physical activity, and women participated rather seldom. 

After 1990 the picture has been changed. Participation in sport and recreation became more related with 
the lifestyle. Less people participate in organized structures of sport clubs or other physical education 
institutions. Awareness of the role that physical activity plays for health, joy and well-being is much higher. Also 
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the material sport infrastructure was built and improved, for example number of swimming pools increased to 
519 in 1998.In 2015 number of swimming pools according to the Ministry of Sport and Tourism was estimated 
for 736. According to the report of Statistics Poland in 2016 the most popular kinds of physical activity in 
Poland are bike riding, jogging and swimming. Two first practically do not require permanent expenses apart 
from buying a good bicycle or shoes which serves for years. 

The participation in physical activity can be considered from the demographic changes’ viewpoint. In 
1960 population of Poland was 29.48 million and it was mostly young. The highest level – 38.67 million 
population achieved in 1999, while in 2018 it counts 37.98 million. The structure of population has changed as 
well because ageing is one of the important problems. Another one is related with migrations abroad. 
Particularly younger part of population participated in the wave of emigration after 2004.  

Individual or household’s expenses for physical activity are not regularly reported by official statistics. 
They are reported by surveys which are prepared every four years since 2008. This does not allow making 
deeper inference on the tendency in the long run. That is why the expenses for culture and recreation in the years 
2000-2018 were taken as a proxy for expenses for physical activity. The results of econometric analysis shows 
that in macro scale the main factors influencing expenses are related with income represented by salaries and 
unemployment rate.The inertia of expenses from one year to another is around 40%. The research hypothesis, 
that after accessing the European Union expenses for participation in sport and physical education in Poland 
have a tendency to increase, has been confirmed, but they are strongly dependent on the level of monthly 
income. So any decrease in real income or increase of unemployment rate cause a reduction in expenses for 
physical activity.  
 
Conclusions 

Transformed economies, such as Poland experience recently many new phenomena such as 
globalization and sustainability, increase in disposable income, technical progress, economic openness and 
ageing. These factors contribute much in the lifestyle changes. At first increasing consumption of goods and 
services is visible. But many incentives such as increasing salary, imitation of standards observed in developed 
societies, increasing sport infrastructure and sport organization caused significant increase in expenses for 
culture and recreation. People under 18 participate mainly in activities organized by sport clubs. Adults are more 
aware of self-development including physical activity for health and well-being. Also increasing participation of 
women in sport activity is observed. Fragility of the system is still high because changes in the lifestyle are 
accompanied by increase in salaries which are still at quite a low level. Any negative economic condition such as 
higher unemployment rate or price increase for basic goods and services limits both sport activity and 
accompanying expenses in Poland. 
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