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United Kingdom.  
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The effect of recurrent property income and expenditure on house price 

dynamics: Evidence from European Union countries 
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Abstract: 

Public value capture is a policy approach that allows communities to restore and reinvest land value increases from 

public investment and other government actions. The recurrent property tax, one of many tools for land value capture, 

is the foundation of a stable, enduring revenue source that supports the provision of essential housing and amenities 

services. This empirical paper aims to examine the effect of recurrent property tax income, general government 

spending on housing and community amenities on house prices. To assess the hypothesized direction of the effects, 

yearly data structured in a balanced panel on a sample of 26 European Union economies from 2010 to 2019 was used. 

Fixed effects regression model with Driscoll and Kraay standard errors was employed and the results confirmed a 

negative but insignificant effect of increased property tax revenue on house prices, while increased expenditure on 

housing and amenities confirmed a positive and significant effect on house prices dynamics in European Union 

countries. 

 

Keywords: European Union countries, fixed-effects model, house prices, public value capture, tax on land and 

buildings. 

 

JEL code: C23, E62, H27, H76. 

 

 
1. Introduction 

Coming out of the economic and financial crisis, a Europe-wide problem becomes a shortage of financial 

resources to fulfil all their public commitments. For this reason, there is a growing interest in the most 

efficient tax instruments that governments can use to consolidate their fiscal position, and international 

institutions, academics, and tax experts put the accent on property taxes. Europe needs to enhance urgently 

the efficiency of public expenditure and find new, untapped sources of growth. Advocates for property taxes 

as a non-distortionary form of taxation for investment and labour choices that can help the fiscal gap are 

international institutions like the OECD (2010), Eurostat (Bizottság, 2014), the International Monetary Fund 

(Norregaard, 2013), etc. There are researchers that consider property taxes as an efficient and equitable 

fiscal remedy to public deficits and as a stimulus to economic recovery after the global financial crisis 

(Presbitero, Sacchi, Zazzaro, 2014). According to (Bizottság, 2014) policymakers have been attracted by 

recurrent taxes on real estate and put increasing attention on this instrument of taxation because in many 

countries property taxes were very low and offer a potential source for increasing revenue. At the same time, 

property taxes given the immobility of the tax base are considered to be the least detrimental to economic 

growth. Even though the concept of public value capture is not new, it became very much debated in the 

literature, as a method or a strategy to capture the value increase to be used for specific purposes. 

Urbanization requires increased funding for public infrastructure and services, meaning that government 

should try to capture a portion of this value to help fund and finance the specific project or future 

mailto:acehcasni@net.efzg.hr
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expenditures. In this perspective, one of the instruments for public value capture is the property tax on land 

and other immovable properties, which became a widely accepted means for public financial resources. But 

the effect of property taxes on house prices has always been a highly controversial issue (Netzer, Netzer, 

1966). According to Oliviero et al. (2019), property taxes have a potentially negative effect on the economy 

meaning that a greater recourse to property taxes is associated with lower house prices. The extent of 

decreased house prices will affect the real estate market. The property tax capitalization hypothesis assumes 

that a house is an asset like any other asset where price in equilibrium is equal to the present value of the 

after-tax flow of rents from owning it (Poterba, 1984). Consequently, capitalization of changes in property 

taxes leads to changes in house prices. An important fact for increased property taxes is that this revenue is 

mostly spent on the provision of local public services like schooling, health care, transportation, waste 

management, police services, etc. In relation to the concept of public value capture, this means that property 

value increases resulting from this spending by the community belongs to the community as responsible for 

it (MacIntyre, 1984; Christman, 1994; Krueckeberg, 1995). Property rents will increase as a result of 

invested property tax income in public services (Oates, 1969; Rosen, 1982; Bai, Li, Ouyang, 2014; Kang, 

Skidmore, Reese, 2015). The construction industry due to a higher property tax will decrease returns and 

the supply of new houses which can increase the value of the property (Oliviero et al., 2019). Property taxes 

on land improvements such as residential housing may be shifted forward because the relative benefits of 

infrastructure development are better reflected in property values than in land values (Hyman, Pasour, 1973). 

The classical and neo-classical theory of economic rent discuss the idea of taxing the value increase of land 

as a common topic (Gielen, Salas, Cuadrado, 2017).  

There is an extensive body of literature that investigate the impact of property taxes on house prices as 

well as the impact of public spending on house prices, but there is lack of research that deals with cross-

country investigation on the relationship between the property taxation, public housing investment and 

house prices. This research is built on the rationale of Tiebout’ hypothesis where the house price depends 

on the choice of the resident among different communities offering a variety of different local public 

services and selects the community which offers the best suited trade-off between the property taxes and 

local spending program (Tiebout, 1956). Tiebout’ hypothesis assumes model where consumer choice of 

location is in line with preferences for local public goods and services meaning the consumer makes a choice 

and "shops" a residence in the community that offers best local public services in accordance with property 

taxes. 

The contribution of this research is to fill the gap in the literature by analysing the impact of property 

taxes and public expenditure on housing and amenities on house price dynamics across EU countries. The 

study aims to give answers to the following research questions: How does recurrent property tax income 

affect house prices? and How public spending in housing and amenities affects house prices? Quantitative 

research based on the Eurostat database for 26 European countries in the period 2010-2019 is performed to 

give answers to these research questions. 

The rest of the paper is structured as follows. Section 2 reviews the literature, presenting hypotheses 

about the impact of property tax and public spending on housing and amenities on house prices. Section 3 

discusses the data and methodology. Section 4 presents the results and Section 5 concludes.  

 
2. Literature review 

Recurrent property taxes in European modern property taxes have long-standing tradition of property taxes 

that date back to the Middle Ages (Almy, 2014), because of their transparency, relative ease of 

administration, their suitability as a stable revenue source for sub-central governments and their economic 

efficiency. The grounds of the International organisations such as the EU and the OECD request for shifting 

the taxes from distortionary labour taxation to property taxation is that recurrent property taxes are usually 

found to be among the least detrimental taxes for economic growth (Arnold, 2008). The support to this 

request is that recurrent taxes at the same time respect equity objectives (Cournède, Goujard, Pina, 2013). 

This is particularly true for pure land taxes, as land is immobile, and its taxation is on a truly immobile base 

and hence does not affect decisions to work, save and invest. 
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In most EU member states, a joint tax on land and the building is applied (Almy, 2014), and this might 

impact the investment decisions. Both homeowners and businesses might be discouraged from investing if 

(improvement) investment results in a higher property tax liability. Among the first researchers that formally 

developed and tested the effect of property taxes on house prices reveals that it should be strictly negative, 

as long as property taxes are, at least partially, capitalized (Oates, 1969), followed by many authors (Rosen, 

Fullerton, 1977; Palmon, Smith, 1998). As property taxation imposes additional user costs on a property 

and reduces its value, consequently under full capitalization, differences in home prices are equal to the 

present discounted value of variations in expected property tax liabilities (Bai, Li, Ouyang, 2014). 

What is important for recurrent property taxes is that in most member states they are not levied on recent 

up-to date market values but on outdated cadastral values and are sometimes area based (Almy, 2014; 

Lindén, Gayer, 2012; Blöchliger, 2015). The non-reflection of market values of property limits the risk of 

under-investment and stabilizes property tax revenues for member states. Based on this practice of recurrent 

property taxation and previous literature we propose the following hypothesis: H1: Increased recurrent 

property tax income is negatively related to house prices. 

Property tax revenue should benefit the areas it is collected from – and thus most benefit those who pay 

the most: in this ‘benefit tax’ view, property taxes amount to an indirect payment for local public services 

(Prichard, 2017). The author discuss that more taxes are payed, the more services should be received or in 

practical terms, this could mean that property tax rates are higher for properties that have access to better 

services: electricity, piped water, paved roads, higher quality sanitation and alike. Alternatively, it could 

lead wealthier households to demand that public service spending be concentrated where they live and pay 

taxes. Property tax revenue should be used to benefit the broader community and property taxes are a tax 

on a specific type of wealth, which can be used to support the overall spending needs of the community 

(Prichard, 2017). Accordingly, it means that those who pay more property taxes should not necessarily 

expect a greater share of public spending. Instead, property taxes can be used to fund the broad costs of 

government, and to support redistribution through broad-based spending (Zebong, Fish, Prichard, 2017). 

The well-established fact is that urban land is valued primarily for its location and access to various 

amenities. These are among the first attempts to explore the relationship between house price dynamics and 

local amenities. Amenity indices provide an aggregate measure of the attributes important to consumer and 

firm location decisions (Albouy, Lue, 2015), so that can be conducted a series of econometric analyses to 

formally test the relationship between local amenities and house price dynamics (Beracha et al., 2018). 

Overall, the collective results from the study suggest that the desirability of a city from the perspective of 

both homeowners and firms is a significant channel through which land values drive house price dynamics. 

The findings of the prior studies will be used as the base for the hypothesis to be tested, namely: H2: 

Increased public investment in housing and amenities is positively related to house prices. 

 

3. Data and methods 

3.1. Data 

To investigate the effect of property tax income and public expenditure on housing and amenities on house 

prices, the country-level data extracted from Eurostat database was used. Yearly data for 26 European 

countries (Austria, Belgium, Bulgaria, Croatia, Cyprus, Czechia, Denmark, Estonia, France, Germany, 

Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Netherlands, Norway, Poland, Portugal, 

Romania, Slovakia, Slovenia, Spain and Sweden), was structured in a balanced panel for the period from 

2010 to 2019. The variable of interest is the real house price index (HPI, Annual average index, 2010=100), 

which is the house price index deflated by the national accounts deflator for private final consumption 

expenditure. This index captures price changes of all residential properties purchased by households (flats, 

detached houses, terraced houses, etc.), both new and existing, independently of their final use and their 

previous owners (Eurostat, 2022). To empirically test the factors affecting property price the most, following 

explanatory variables are used: revenue generated by general government taxes on land, buildings and 

general government expenditure in housing and community, GDP per capita, working age population, and 
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total fiscal revenues as a percentage of GDP. All variables (except the last two, which are given in %), are 

expressed in natural logarithms, so their estimates are interpreted as elasticities. 

 

Table 1 Summary statistics 
 LnHPI LnEXHA LnTLB LnGDPpcE TTAX%GDP AP% 

Mean 4.69 6.98 6.80 10.07 36.53 77.49 

Median 4.64 7.01 6.58 10.05 36.30 78.55 

Maximum 5.33 10.27 11.06 11.52 50.30 90.30 

Minimum 4.27 3.68 3.30 8.53 22.60 61.50 

Std. Dev. 0.20 1.44 1.94 0.69 6.18 5.31 

Observations 260 260 260 260 260 260 

 

The descriptive statistics of the variables used to assess the effect of property tax income and expenditure 

on housing and community amenities on real house prices, and control variables, current GDP per capita, 

active population aged 20-64 as percentage of total population and total fiscal taxes as percentage of the 

GDP is presented in Table 1. 

 

3.2. Methods 

Compared to purely cross-sectional data, panels are attractive since they often contain far more information 

than single cross-section and thus allow for an increased precision in estimation. Unfortunately, actual 

information of macro panels is often overstated, since that, kind of data is likely to exhibit all sorts of cross-

sectional and temporal dependencies. Therefore, erroneously ignoring possible correlation of regression 

disturbances over time and between subjects can lead to biased statistical inference. 

Modified Wald test for group-wise heteroscedasticity in fixed effect regression model was performed to 

test the null hypothesis of homoskedasticity, and since the null hypothesis was rejected (chi2 (26) =793.02, 

Prob>chi2 =0.0000), the presence of heteroskedasticity in the baseline fixed effects model was found. 

Since it is known that cross-sectional dependence is more of an issue in macro panels than in micro 

panels, Pasaran CD (cross-sectional independence) test was performed in order to inspect whether the 

residuals are correlated across entities (countries). Cross-sectional dependence can lead to bias in tests 

results (also called contemporaneous correlation). The null hypothesis is that residuals are not correlated, 

and according to the results (Pesaran's test of cross-sectional independence = 5.860, Pr = 0.0000, Average 

absolute value of the off-diagonal elements =0.563) the null hypothesis of no correlation was rejected and 

it was concluded that there is a problem of cross-sectional dependence. Taking in the account that 

heteroskedasticity and a cross-sectional dependence problem was present, the estimation strategy was to use 

fixed effects regression model with Driscoll and Kraay standard errors. Unlike standard techniques, Driscoll 

and Kraay algorithm accounts for cross-sectional dependence which results in a consistent and robust 

estimated standard error (Driscoll, Kraay, 1998). 

Besides being heteroscedasticity consistent, these standard error estimates are robust to very general 

forms of cross-sectional and temporal dependence. The baseline empirical model is the following: 

ln HPIit = β0 + β1lnTLBit + β2lnEXHAit + β3lnGDPit + β4AP%pit + β6TTAX%GDPit  + εit     (1) 

where: i is country and t is the time, 𝑙𝑛 𝐻𝑃𝐼𝑖𝑡  is natural logarithm of house price index, 𝑙𝑛𝑇𝐿𝐵𝑖𝑡  is natural 

logarithm of Taxes on land, buildings and other structures, 𝑙𝑛𝐸𝑋𝐻𝐴𝑖𝑡 denotes natural logarithm of 

Expenditure in housing and community amenities, 𝑙𝑛𝐺𝐷𝑃𝑖𝑡 denotes natural logarithm of Gross domestic 

product per capita in Euro,  𝐴𝑃%𝑖𝑡 denotes active population as percentage of total and finally 

𝑇𝑇%𝐺𝐷𝑃𝑖𝑡 denotes Total receipts from taxes and social contributions as a percentage of GDP. 

 

4. Empirical analysis and results 

The output of fixed-effects regressions with Driscoll-Kraay standard errors is presented in Table 2. The 

estimated panel regressions appear to fit the data rather well since R-squared= 0.64 and F(5, 25)= 2483.62, 

Prob > F = 0.0000.  
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Table 2 Estimation results of Driscoll-Kraay standard errors regression 
lnHPI Coef. Std. Err. t P>|t| [95% Conf.Interval] 

lnTLB -0.017 0.0496 -0.34 0.734 -0.119 0.085 

lnEXHA 0.132 0.0411 3.22 0.004 0.047 0.217 

lnGDP 0.627 0.0513 12.23 0 0.522 0.733 

AP% 0.005 0.004 3.46 0.002 0.006 0.024 

TTAX%GDP 0.0051 0.003 1.99 0.058 -0.00095 0.0105 

_cons -3.796 0.495 -7.67 0 -4.816 -2.776 

Note: Method: Fixed-effects regression, Number of obs = 260, Number of groups = 26. 

 

According to the presented results, the elasticity of taxes on land, buildings and other structures on property 

price is not statistically significant with a negative coefficient. Furthermore, elasticity of Housing and 

community amenities to changes in property price is statistically significant and positive, with the coefficient 

of 0.13. Elasticity of Gross domestic product per capita to changes in property price is statistically significant 

and positive with the largest coefficient being 0.63. According to our model, the elasticity of total receipts 

from taxes and social contributions on changes in property price statistically significant on 10 % significance 

level with positive but economically insignificant coefficient (0.005). Finally, the labour force (active 

population) has a positive and statistically significant, but minor (0.005) impact on changes in property 

price. 
 

5. Concluding remarks 

Public value capture is an issue of interest in many countries due to the precarious financial situation and it 

is an essential method of responsible land management to improve the refinancing of public infrastructure. 

Recurrent taxes on real-estate property as an indirect model for the absorption of the surplus value of 

developed land have attracted increasing attention from policymakers. The main reason of this is that 

property taxes in many countries are low and can serve as a potential source for increasing the fiscal income, 

while at the same time they are considered to be the least detrimental to economic growth given the 

immobility of the tax base. In addition, the tax base in most countries is determined by property cadastral 

values rather than market evaluations, so the value in property tax income mostly contain the changes in tax 

rates or in the administrative cadastral base. In this research, balanced panel data for 26 European countries 

is used to estimate both the effect of fiscal e.g. income of recurrent tax on land and buildings, and public 

investment policies e.g. expenditure on housing and community amenities, on house prices. The relevance 

of this issue lies in the fact that it has not been addressed before in this context considering fiscal and 

spending effect on house prices, cross-country in European Union. The Driscoll-Kraay standard errors 

regression model is used to test the priori expected direction, that increases in tax revenue on land and 

buildings had negative effect, while public spending on housing and amenities had a positive effect on house 

prices. The estimated coefficients showed the expected sign: the public expenditure on housing and 

community amenities has a positive effect and taxes on land and buildings income has a negative effect on 

house prices. Therefore, it seems that there is empirical evidence that public spending in housing and 

community amenities has statistically significant although small (around 0.13) effect on house prices, while 

the fiscal estimate is nor statistically significant, nor economically important predictor of house prices. 

Additionally, as control variables: GDP per capita, active population aged 20-64, and total taxes as 

percentage of GDP were included in the model. The results showed that GDP per capita is statically 

significant predictor of house prices with positive coefficient of 0.63, while active population showed 

statistically significant but small positive coefficient and total taxes showed to be statistically significant on 

10% significance level with positive but small coefficient. The estimation of the effect of public spending 

on housing and amenities on housing values (due to the improvement of the location characteristics of 

houses) showed that individuals are willing to pay more if public spending on housing (which can be derived 

from recurrent property taxes) is increased.  
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Abstract:  

Housing affordability enters into many aspects of life, and it is still insufficiently researched. The main aim of this 

paper is to analyse determinants of housing affordability and the nature of their impact. This research includes 

European Union countries considering that housing affordability represents a topic of immense importance for any 

economy. The paper analyses the relationship between house prices, household size, population density and housing 

affordability using static panel data model. Panel data analysis includes ten years period from 2010 to 2019 and fixed 

effects (within) regression model. Since of cross-sectional dependence presence, the model with Driscoll and Kraay 

standard errors is used. The results of the analysis indicate negative and significant effect of house prices and 

population density on housing affordability. Household size indicate positive impact on housing affordability. The 

obtained results provide information about housing affordability which could be useful for housing and social policy. 

 

Keywords: EU countries, fixed effects (within) regression model, housing affordability  

 

JEL code: C23, R30. 

 

 
1. Introduction 

Housing is an important factor in any household, and any economy. Accordingly, it has many impacts on 

housing and social policy. Improving access to good quality is an important tool for social policy goals such 

as poverty prevention and the promotion of equal opportunities (Del Pero et al., 2016). Within this, it is 

crucial to research housing affordability. Housing affordability enters into many aspects of life. If there are 

households with housing affordability problems, every economy has to pay attention to that. Accordingly, 

it is structural problem and has to be analysed. Changes in the real estate market have a major impact on 

housing decisions. In that sense, it is very important to consider housing affordability. Furthermore, 

demographic factors could also have an impact on housing decisions. 

According to the fact that this field is still insufficiently researched, the purpose of this paper is to analyse 

housing affordability and its determinants. There are different approaches to measuring affordability and 

setting standards and norms. Housing affordability can be measured with different methods and approaches. 

These approaches would be explained in this paper.  

There is some research on housing affordability that analyse determinants and the nature of their impact. 

However, previous research most often includes particular countries and other combination of determinants 

from those which will be used in this research. Income, savings, construction time, education, household 

size, and land cost are determinants used for research in Kaduna (Nwuba, Kalu, Umeh, 2015). Tourism 

activity as a determinant of housing affordability was researched in Croatia (Mikulić et al., 2021). 

Household income, investment motive, number of children, gender of the head of household, the family life 

cycle, length of residence in the city, and land access based on ethnicity are determinants used for the 

research in Ibadan (Arimah, 1997). For that reason, it will be relevant to explore housing affordability and 

its determinants based on data for all EU member states. Housing affordability analysis, through an 

examination of the relationship between house prices, household size, population density and housing 

affordability would be conducted. The empirical research includes yearly data extracted from the Eurostat 
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Database for 27 member states of the European Union (Austria, Belgium, Bulgaria, Croatia, Cyprus, 

Czechia, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Ireland, Italy, Latvia, Lithuania, 

Luxembourg, Malta, Netherlands, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, and Sweden). This 

paper analyses the relationship between determinants and housing affordability using a panel data model. 

Diagnostic tests were performed to select the appropriate model and present the results of the analysis. 

The aim of this paper is to contribute to the literature and analyse housing affordability and determinants 

for all European Union countries. This study will present the impacts of house prices, household size, and 

population density on housing affordability. Furthermore, this research aims to give an overview of housing 

affordability measures. The results of this study and conclusion could be useful for housing and social 

policy.  

The paper has the following structure. After the introduction, the second section presents a literature 

review. Data and methodology are presented in third section. In following section results of the housing 

affordability analysis are given. The final section provides concluding remarks.  

 

2. Literature review  

Firstly, it is necessary to define housing affordability. A household has a housing affordability problem if it 

must spend more than a certain percentage of income to obtain adequate housing (Hulchanski, 1995). 

Definition of housing affordability depends on the measurement approach. Residual income describes 

income left after housing costs. However, there is a possibility of interpreting the general cost of living as 

the housing cost problem (OECD, 2021). The price to income ratios can provide a review of relationship 

changes between prices and income over time or across countries (OECD, 2021). In addition, the price to 

income ratio is widely used because of its ease of calculation and comprehensibility (Robinson, Scobie, 

Hallinan, 2006). However, price-to-income ratios have some limitations. They do not include the cost of 

credit for housing purchase and do not include information on the housing quality (OECD, 2021). This 

measure includes only house prices, not other housing expenditures. Another ratio approach to measuring 

affordability is expenditure to income ratio. The expenditure to income ratio includes information about real 

housing expenditures (OECD, 2021) However, this measure also has limitations. The threshold for this 

measure remains unchanged for different groups of households (OECD, 2021). This approach includes 

housing costs, and it is used in this paper. Stephen Ezennia and Hoskara (2019) also stated housing 

expenditure to income ratio within the income ratio method. Authors divided the measures into three 

approaches. Conventional approaches include the residual income method, income ratio method, and 

composite method. Behavioural method and subjective method are part of scarcely used approaches. The 

third part is emerging novel approaches. Emerging novel approaches include multi-criteria decision method, 

Gini coefficient, and mobility probability plot.  

Hulchanski (1995) emphasizes the importance of using expenditure to income ratio approach. 

Hulchanski (1995) identifies six forms in which this approach is applied as an affordability measure. The 

author explains that this measure describes housing expenditures, analyses trends, establishes standards, and 

defines housing needs. Furthermore, expenditure to income ratio is uses as a predictor of a household's 

ability to pay the rent or mortgage. Bramley (2012) concludes that the price to income ratio is better 

regulated compared to the residual income approach in observed payment problems. Hanckok (1993), Kutty 

(2005) and Stone (2006) emphasize the importance of using other measures for housing affordability. Kutty 

(2005) indicates a problem that appear when a household, after housing costs, cannot afford non housing 

goods. Stone (2006) also examines the concept of affordability and states that other affordability indicators 

should be examined in addition to the price to income ratio. Haffner and Hulse (2021) emphasize the 

importance of different affordability measures and approaches which identifies different dimension of 

housing affordability.  

The conducted research emphasizes the importance of housing economics and affordability. First, the 

rising house prices, the economic crisis, and the abolition of tax relief can lead to concerns about housing 

affordability (Hanckok, 1993). Demographic trends and housing market changes increasingly affect housing 

affordability (Yates, Milligan, 2007). Furthermore, Anacker (2019) explained the impact of housing 
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affordability problems on other aspects. Housing affordability issues can impact a household’s budget, 

leaving less for other living costs and opportunities such as starting a business (Anacker, 2019). Barker 

(2004) provides an overview of housing supply and recommendations to improve housing issues and 

housing affordability. Each region should set its own goal for improving affordability (Barker 2004). 

For analysis, it is necessary to examine determinants of housing affordability. House price is considered 

one of the most important determinants (Linneman, Megbolugbe, 1992). Barker (2004) and Meen (2011) 

explained that rising real housing prices generate affordability problems. The housing price differences are 

mostly the result of population growth and income distortions (Gyourko, Mayer, Sinai, 2013). Bramley 

(2012) finds that analysis indicates the effects of income, prices, and interest rates. Mikulić et al. (2021) 

investigate the impact of tourism activity on housing affordability. A sample of Croatian municipalities is 

used in this analysis. 

Arimah (1997) provides an empirical analysis of the housing market in Nigeria. The results show that 

income, investment motive, number of children, gender of the head of household, the family life cycle, 

length of residence in the city, and land access based on ethnicity are critical determinants of housing tenure 

choice. The determinants of housing affordability have been studied for the Nigerian housing market 

(Nwuba, Kalu, Umeh, 2015). Authors used the logistic regression to analyse determinants of housing 

affordability. The results show that household income, savings, construction period, and education have a 

positive impact. On the other hand, household size, land value, rising building cost, rental housing 

expenditures, non-housing expenditures have a negative impact. According to preceding literature, this 

paper includes housing affordability analysis with an emphasis on the use of a different affordability 

measure, for all European Union countries and through panel data approach.  

 

3. Data and methods 

3.1. Data 

The panel data for European Union countries is used to investigate determinants of housing affordability. 

The database includes the data extracted from Eurostat. Empirical research includes yearly data from 2010 

to 2019 for 27 member states of the European Union (Austria, Belgium, Bulgaria, Croatia, Cyprus, Czechia, 

Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Ireland, Italy, Latvia, Lithuania, 

Luxembourg, Malta, Netherlands, Poland, Portugal, Romania, Slovakia, Slovenia, Spain and Sweden). 

Table 1 contains variables, labels, description, and sources used in this study. Housing affordability is 

dependent variable in model which can be measured by the housing cost overburden rate. This measure is 

presented and explained in publication released by Eurostat as way of seeing whether housing is affordable. 

The housing cost overburden ratio indicates the proportion of the population living in a household where 

total housing costs account for more than 40% of disposable income (Eurostat, 2021). In this paper, the 

measure of affordability will use the remaining part where total housing costs represent less than 40% of 

disposable income. Income from work, private income from investment and property, transfers between 

households and all social transfers received in cash including old-age pensions constitute disposable 

household income (Eurostat, 2021). 

 

Table 1 Data description  
Variable Label Description Source 

Housing affordability HA 100-housing cost overburden rate Eurostat 

House price index HPI House price index, Annual average index Eurostat 

Household size HSIZE Persons per household Eurostat 

Population density DENSITY Ratio between annual average population and the land area Eurostat 

 

A similar measure for housing affordability is used by OECD Affordable Housing Database. The housing 

cost overburden rate indicates the share of households that spend more than 40% of disposable income on 

housing costs. This measure has a disadvantage because of an unchanged threshold for different household 

groups. If a low-income household spends even 10% or 20% of its household income on housing costs, it 
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will lead to difficulties in purchasing other essential consumer goods (OECD, 2021). Explanatory variables 

used to empirically analyse housing affordability are house price, household size and population density. 

House price are expressed as deflated house price index or real house price index. Furthermore, housing 

affordability analysis includes household size. The analysis will examine the impact of household size on 

housing affordability. Household size is measured as average number of persons per household. The paper 

will also analyse whether there is a significant impact of population density. Population density presents the 

ratio between the annual average population and the land area. 

 

3.2. Methods 

This paper analyses the relationship between determinants and housing affordability using panel data model. 

Panel analysis allows observation of units` variations trough time and through space simultaneously. 

Accordingly, panel data has many advantages. Panel data consists of many information which improves 

estimation. Consequently, it contributes to improved statistical analysis. On the other hand, macro panels 

often contain cross-sectional and temporal dependence.  

Panel data analysis can be performed using different models depending on research variety. Diagnostic 

tests were performed to select appropriate model. Firstly, F test was performed with the purpose of 

comparison the within and the pooled model. According to F test, the null hypothesis is rejected. It is better 

to use a fixed-effects (within) model for this analysis. Hausman test is used to decide between fixed effect 

or random effect model. Hausman test was performed and null hypothesis has been rejected. According to 

the Hausman test, the fixed effect model is preferred. In addition, the Wooldridge test was performed to 

investigate the serial correlation in the panel model. The null hypothesis indicates there is no serial 

correlation and according to the Wooldridge test the null hypothesis is rejected. 

Pesaran CD test was performed to examine cross-sectional dependence. The null hypothesis indicates 

that residuals are not correlated across entities and the alternative hypothesis states that residuals are 

correlated. According to the results of Pesaran CD test, the null hypothesis was rejected, and existence of 

cross-sectional dependence was confirmed. Driscoll and Kraay (1998) point to inconsistency in the 

estimation of standard error arises from the use of models that do not account for spatial dependence. 

Following the results of cross-sectional dependence test, fixed effects (within) regression model with 

Driscoll and Kraay standard errors was used in empirical analysis. 

The baseline empirical model is the following: 

HAit = β0 + β1HPIit + β2HSIZEit + β3POPDENSITYit + εit   (1) 

where i is country and t is the time, 𝐻𝐴𝑖𝑡  denotes housing affordability (100-housing cost overburden rate), 

𝐻𝑃𝐼𝑖𝑡 denotes house price index, 𝐻𝑆𝐼𝑍𝐸𝑖𝑡 denotes household size as average number of persons per 

household, 𝑃𝐷𝑖𝑡 denotes population density as ratio between annual average population and the land area. 

 

4. Empirical analysis and results 

Examination about housing affordability can be very important for housing and social policy. Furthermore, 

it has impact on households’ decisions. After describing the method used in this research, the results of 

fixed-effects regressions are given in Table 2.  

 

Table 2. Estimation results of Driscoll-Kraay standard errors regression and Diagnostics results 
HA Coef. Std. Err. t P>|t| 

HPI -0.1592 0.0307 -5.19 0.000 

HSIZE 12.9258 3.8099 3.39 0.00081 

PD -0.0957 0.0129 -7.42 0.000 

Diagnostics tests 

F test for individual effects F=124 p-value=0.0000 

Hausman test chisq = 32 p-value=0.0000 

Wooldridge test chisq = 96 p-value=0.0000 

Pesaran CD z=3 p-value=0.002 

Note: Method: Fixed-effects regression, Number of obs = 269, Number of groups = 27. 
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According to the Pesaran CD test, in Table 2. are results of fixed effects model with Driscoll-Kraay standard 

errors. The estimated regressions assume that the model is adequate with R-squared= 0.379 and 

F(3,239)=48.58, Prob > F = 0.0000. 

Estimation results of Driscoll-Kraay standard errors regression indicate negative and significant effect 

of house prices, with the coefficient of -0.1592. The negative impact of house price on housing affordability 

is a logical sequence. With lower house prices, housing affordability would be improved. Household size is 

statistically significant and positive with the largest coefficient being 12.93. Results are different from 

previous literature because of a different data and methodology. Household size as determinant of housing 

affordability has been investigate for the Nigerian housing market (Nwuba, Kalu, Umeh, 2015). Authors 

used the logistic regression and conclude that household size has negative impact. On the other hand, in this 

study, fixed effects regression model was used. Another reason for different result in this study is in 

analysing all European Union countries. Furthermore, population density is statistically significant and 

negative, with the coefficient -0.10. The results indicate that higher population density makes housing 

affordability more arduous. The results in research for Croatia mentioned in literature showed positive 

impact of population density. The reason for different result is again different data. Moreover, the measure 

used for housing affordability is different from those in previous research. According to estimation 

coefficients, household size has the greatest impact on housing affordability. 

 

5. Conclusion 

Housing affordability is an issue that has not yet been sufficiently researched. Starting from the theory, there 

are many ways to measure the housing affordability. The contribution of this paper is in using expenditure 

to income approach. Furthermore, previous research are mostly focused on a specific country or several 

countries, and this study includes housing affordability analysis using a panel data for 27 EU countries.  

This research analaysed the relationship between house prices, household size, population density and 

housing affordability using Driscoll-Kraay standard errors regression model. The results of empirical 

analysis indicate negative and significant effect of house prices and population density on housing 

affordability. Household size indicate positive and the greatest impact on housing affordability. The 

obtained results provide information about housing affordability which could be useful for housing and 

social policy.  

The research about housing affordability is important for each country, but also for every individual 

because the socio-economic factors involved in the daily lives play a significant role in making housing 

decisions. The analysis and conclusions reached in this research can help policy makers in developing and 

making decisions related to housing. A small number of independent variables included in the model can 

be considered as a limitation of this research. Housing affordability could be related to many socio-economic 

factors. This research includes house price, household size, and population density. Other factors that may 

be related to housing affordability may be examined in future research. 
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Abstract: 

This paper examines world at war data providing statistics across continents. Wars bring suffering and death to the 

population struck by them. The economic consequences of wars extend far beyond these direct deaths. The impact of 

wars on economic growth can have either positive of negative effects. The majority of research findings up-to-date 

point out to the conclusion that wars have detrimental effect on economic growth. The aim of this paper is to evaluate 

the effects of four selected war variables (deaths, number of countries in war, military expenditure and refugee 

population) across continents. Descriptive statistics analysis has shown that Africa and Asia are the continents mostly 

struck by wars. That finding was confirmed by conducting hierarchical cluster analysis. Hierarchical cluster analysis 

has also revealed that Europe and South America can be considered as continents with medium war activities whereas 

North America and Oceania are grouped into cluster with the lowest war activities. 

 

Keywords: countries at war, deaths, military expenditure, refugee population. 

 

JEL code: C10, H56. 

 

 
1. Introduction 

Wars bring only suffering to the population struck by them. The long term consequences of wars have huge 

impact not only on population themselves but also on the development of countries and regions included in 

the war activities. War kills, but the consequences extend far beyond these direct deaths, Gates et al. (2016). 

Wars undermine the legitimacy of the state, threatening its institutions, the security of property rights, and 

the rule of law, Imai and Weinstein (2000). The last two decades have seen a boom in studies on conflict, 

Serneels and Verpoorten (2015). The economic literature on the impact of wars on economic growth have 

showed mixed results, the wars can have either negative (Blattman, Miguel, 2010; Gyimah-Brempong, 

Corley, 2005; Barro, 1991), or a positive impact (Rasler, Thompson, 1985; Howell, 2011) on economy of a 

country. War can stimulate national growth with military expenditures stimulating national economy, 

Furthermore, it can increase GDP per capita by reducing unemployment into wartime production. On the 

other side, Thies and Baum (2020) have found that wars lower GDP per capita significantly, up 16 to 24 

percent. Similar result was found by Ganegodage and Rambaldi (2014); the war have significant and 

negative annual effect amounting 9% of GDP on average, both in the short and long-run. 

The aim of this paper is to evaluate the effects of four selected war variables (deaths, number of countries 

in war, military expenditure and refugee population) in the recent period and to cluster according to those 

variables. The variables are selected according to actual literature in this field of research. Firstly, median 

values of the war variables for each continent are displayed, after which a descriptive statistics of variables 

is presented which is followed by hierarchical cluster analysis. 

The paper is organised as follows. After the brief introduction, in the second chapter observed war 

variables are described and the applied analysis methods are introduced. In the third chapter, analyses of the 
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war variables are conducted and the results are discussed. In the fourth chapter conclusions are brought and 

recommendations for the future research are given. 

 

2. Data and methods 

In the paper the effects of selected war variables (deaths, number of countries in war, military expenditure 

and refugee population) will be analysed across continents using descriptive statistics and hierarchical 

cluster analysis. Therefore, the four variables related to wars are going to be inspected. The first variable is 

the total combined number of deaths from conflict (civil conflict and war between states) and terrorism (Our 

World in Data, 2022a). Unfortunately, all wars are resulting in deaths of people who are directly (army) or 

indirectly (civilians) involved. Variable Deaths can be observed as the most important war variable from 

the humanity and rationality standpoints.  

The second war variable included is the number of countries at war. The number of countries at war was 

calculated by taking into account the Death variable at a country level. If a country had one or more deaths 

from conflict and terrorism, it is stated that this county is at war. In the analysis variables will be observed 

on a continent level. It has to be emphasized that the values of Countries at war variable are under great 

influence of the number of countries on a certain continent. 

The third observed war variable is military expenditure that include expenditures for military and civil 

personnel, operation and maintenance, procurement, military research and development, and military aid 

(Our World in Data, 2022b). This variable represents the economic part of the wars. The expenditure for the 

military is very different among countries in the absolute sense. Due to easier comparison it has been decided 

to observe military expenditure in the relative sense as a share in the gross domestic product. 

The final, fourth, inspected war variable is refugee population by country or territory of origin (Our 

World in Data, 2022c). This variable includes the social component of war by raising different social 

problems like the distance and lack of communication with families, escape to unknown countries, language 

barriers, etc. Consequently, mental health issues often rise up among the refugees. All variables will be 

observed and summarized across continents in the period from 1990 to 2017. The most recent data for the 

certain observed variables were not available which is the main limitation of this research. 

Due to paper length limitation, only the basic descriptive analysis of the observed variables will be 

conducted in the analysis. After that, the results of the descriptive statistics will be compared across 

continents. In addition, hierarchical cluster analysis will be applied to group the continents according to 

observed war variables. In the clustering process Ward’s method will be applied whereas squared Euclidean 

distances as distance measure will be used. The hierarchical cluster analysis will be based on median values 

of the war variables which are going to be standardized before starting the clustering procedure.  

 
3. Analysis and discussion 

In Table 1 descriptive statistics of the observed war variables, for each continent separately, are displayed. 

In order to get better or straightforward insights into the difference between war variable values across the 

continents, the median values of war variables for each continent are presented in the Figure 1. 

According to Figure 1, Africa and Asia have the highest median value of deaths from conflict and 

terrorism. It means that during half of time, in the period from 1990 to 2017, 33,052 people or more in Asia 

died from conflict and terrorism. On the other hand, in Oceania in the 50% of observed years, only five or 

less people died from conflict and terrorism. If the number of countries at war is observed, it can be 

concluded that in 14 observed years the number of countries at war in Africa was 34 and higher whereas, 

similarly, the number of countries at war in Asia was 33 and higher. The median value of military 

expenditure observed as a share of GDP is the highest in Asia (3.13%) whereas it is the lowest in North 

America (1.05%). Finally, in half of the observed periods the number of refugee population in Asia was 

6,105,886 persons or more confirming Asia as the continent mostly struck by wars. 
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Deaths Countries at war 

  
 

Military expenditure Refugee population 

  
 

Figure 1 Median values of war variables, in the period from 1990 to 2017 

 

Table 1 provides more detailed descriptive statistics results on observed war variables for each continent 

than it was presented in Figure 1. The results in Table 1 are also supporting the conclusions brought in 

Figure 1 emphasizing Africa and Asia as continents mostly struck by war activities whereas Oceania seems 

to be a continent with the least war activities. For the comparison purpose, the lowest number of deaths from 

conflict and terrorism in a single year in Africa was 9,230 while in Asia was 18,961.  

 

Table 1 Descriptive statistics of war variables, continents, in the period from 1990 to 2017 

Africa 

Statistics 
Variable 

Deaths Countries at war Military expenditure Refugee population 

Average 54,873 34 2.33 4,225,411 

Standard deviation 97,405 4 0.58 1,338,227 

Coefficient of variation 178% 13% 25% 32% 

Median 30,536 34 2.24 3,596,547 

Minimum 9,230 23 1.73 2,651,716 

1st quartile 19,576 32 1.82 3,312,319 

3rd quartile 47,140 37 2.84 5,303,133 

Maximum 533,102 39 3.63 7,257,556 
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Table 1 Descriptive statistics of war variables, continents, in the period from 1990 to 2017 - continued 

Asia 

Statistics 
Variable 

Deaths Countries at war Military expenditure Refugee population 

Average 51,866 33 3.62 6,738,570 

Standard deviation 38,630 3 1.34 1,784,968 

Coefficient of variation 74% 8% 37% 26% 

Median 33,052 33 3.13 6,105,886 

Minimum 18,961 27 2.68 4,513,351 

1st quartile 26,350 32 2.87 5,630,038 

3rd quartile 60,888 35 3.86 7,451,941 

Maximum 146,608 38 8.82 11,732,423 

Europe 

Statistics 
Variable 

Deaths Countries at war Military expenditure Refugee population 

Average 2,440 16 1.70 691,509 

Standard deviation 3,556 4 0.39 405,766 

Coefficient of variation 146% 24% 23% 59% 

Median 521 16 1.62 604,036 

Minimum 48 5 1.26 94,314 

1st quartile 212 14 1.37 369,714 

3rd quartile 2,732 19 1.94 1,011,538 

Maximum 11,180 24 2.55 1,480,178 

North America 

Statistics 
Variable 

Deaths Countries at war Military expenditure Refugee population 

Average 762 8 1.07 91,630 

Standard deviation 911 5 0.21 36,179 

Coefficient of variation 119% 61% 20% 39% 

Median 537 6 1.05 89,063 

Minimum 26 2 0.84 39,325 

1st quartile 218 5 0.87 57,539 

3rd quartile 918 13 1.15 121,297 

Maximum 4,318 18 1.62 153,536 

Oceania 

Statistics 
Variable 

Deaths Countries at war Military expenditure Refugee population 

Average 14 2 1.40 1,304 

Standard deviation 23 1 0.23 694 

Coefficient of variation 162% 58% 16% 53% 

Median 5 2 1.32 1,355 

Minimum 0 0 1.11 19 

1st quartile 2 1 1.23 878 

3rd quartile 14 2 1.51 1,859 

Maximum 107 4 1.99 2,355 

South America 

Statistics 
Variable 

Deaths Countries at war Military expenditure Refugee population 

Average 1,617 6 1.90 173,451 

Standard deviation 1,329 2 0.17 185,677 

Coefficient of variation 82% 34% 9% 107% 

Median 1,478 5 1.89 52,602 

Minimum 69 3 1.58 15,673 

1st quartile 475 4 1.75 23,369 

3rd quartile 2,302 7 2.03 380,776 

Maximum 4,581 9 2.23 571,101 

 

On the other hand, the largest number of deaths from conflict and terrorism in Oceania was 107 in a year. 

Therefore, it is not surprising that at least 23 countries in Africa and at least 27 countries in Asia were at 



 
 
Proceedings of the ISCCRO - International Statistical Conference in Croatia ISSN: 2939-1350 
5-6 May 2022, Opatija, Croatia 

 

17 

war each year in the observed period whereas the largest number of countries at war in Oceania was four. 

Military expenditures, measured as a share of gross domestic product, are not so much different among the 

continents as are differences in other observed war variables. Still, it is obvious that Asia invests the most 

in the military. Military expenditures in Asia were high as 8.82% of gross domestic product in a year. Due 

to high war activities, shown by previous war activities, and the population size in Asia, it is not surprising 

that the highest number of refugee population is present here. The lowest yearly number of refugee 

population in Asia in the observed period was 4,513,351 people.  

 

 
 

Figure 2 Dendrogram, hierarchical clustering of standardized median values of war variables, Ward’s 

method, squared Euclidean distances 

 

Hierarchical cluster analysis supported the descriptive statistics findings by placing Africa and Asia in one 

cluster and all other continents in the other cluster. So, if a cluster solution with two clusters is observed, a 

cluster with higher war activities and a cluster with lower war activities can be defined. However, if a three 

cluster solution is observed, three groups of continents according to their war activities can be detected. In 

the cluster with the highest war activities are Africa and Asia whereas North America and Oceania are in 

the cluster related with the lowest war activities. Europe and South America are members of the third cluster 

which is characterized by medium war activities. 

 
4. Conclusions  

Goal of this paper was to examine the world at war data statistics across continents. For that purpose, 

descriptive statistics analysis, as well as hierarchical cluster analysis between the selected war variables 

(deaths, number of countries in war, military expenditure and refugee population), was conducted. The 

results of the analysis have shown that the war activities are the highest in Africa and in Asia. On the other 

hand, the continents with the lowest war activities are North America and Oceania. The limitation of 

research is related to data unavailability for some war variables in some years. This research can be a good 

starting point for a more comprehensive research on the impact of wars on economic growth by analysing 
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this impact across continents. The findings from this research can give important information to economic 

policy makers. 
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Abstract: 

The aim of this paper is to examine the reaction of South Eastern European stock markets to the war intervention of 

Russia over Ukraine. With a sample of seven stock market indices, the event study methodology is applied to examine 

the influence of war intervention on European ground over stock indices of European emerging markets in South 

Eastern Europe. The results indicate that stock markets in examined countries fell significantly as war intervention 

started. The findings contribute to the research on economic impact of the war intervention by providing empirical 

evidence that war between two European (Non-European Union members) countries has spill-over effects on stock 

markets on other European (European Union members and Non-European Union members) countries. The findings 

have important implications for portfolio diversification and thus can serve in the asset allocation decision of 

investment managers. 

 

Keywords: emerging markets, event study methodology, stock indices, war intervention. 
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1. Introduction 

War has devastating consequences such as deaths, civilian victims, displacement of people and destruction 

of public infrastructure and physical and social capital. Also, wars weaken the institutions and erode social 

trust. The destruction of infrastructure and institutions leaves the population living in conditions that 

increase crime, political instability, disease and further conflict. In all ages the war has been an important 

topic of analysis. Analysis of war may be divided in several categories: political, legal, technological, 

economic, psychological and etc. This distinction indicate the varying focuses of interest and different 

analytical categories employed by theoreticians. 

In the current international climate of conflict and confrontation, political events such as war invasions 

and terrorist attacks have become important factors in the performance of international capital markets. 

Given the structural imbalances, social and political fragility, and financial dependence of many emerging 

economies, these economies may be particularly vulnerable to such events. 

From a fundamental perspective, following an unexpected event such as a beginning of war, market 

agents of the capital market would need to assess corporate profit expectations and how these may be revised 

downwards due to the destruction of physical and intangible capital, greater security measures, changes in 

production and transaction costs. Moreover, they would need to also assess whether the market risk premium 

increases since war event involves greater uncertainty about the future prospects of firms. This assessment 

is likely to influence the actions of market participants and eventually the way the market reacts to the 

specific event, including the time it will require to “bounce back”. Another dimension is the psychological 

or behavioral effect, which refers to the fact that wars can have a significant influence on the mood of 

investors. Behavioral economists argues that negative investor sentiment can have an effect on investment 

decisions, which in turn is likely to influence prices of assets and hence the stock market as a whole. 

Geopolitics plays an important role in shaping the information available to investors, in the development 

of assumptions used in risk assessment (Suder, 2004). War reshape the investment activity in the stock 

market. War may constrain or revise investment behaviour and may impact the asset allocations at home 
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and abroad. Wealth, generated through company stock investment is either redistributed from one 

investment community to another, or lost, as a result of war consequences and subsequent market reactions. 

In the financial literature can be seen a growing attention to the impact of socio-political events that they 

have on stock market behavior and broadly speaking, it has been shown that mayor events such as war and 

terrorism influence capital market and asset prices (Choudhry, 1995; Frey, Kucher, 2001; Aminud, Wohl, 

2004). 

Working with a cross-section of countries with well-defined periods before and during the War 

intervention, this study uses an event study methodology to examine the reaction of South Eastern European 

stock markets to the War intervention of Russia over Ukraine in 2022. The goal of the research is by applying 

the event study methodology to provide original empirical results on the effects that the onset of war has on 

stock market indices. It is investigated whether the effects of war intervention over the value of main stock 

indices of SEE stock markets cause abnormal returns. 

The paper has the following structure. In the next section a more detailed literature review on this topic 

is provided and associate the author conclusions to the contribution of this research. In the Methodology 

section it’s described the data and the model. The Results section displays the findings and in the last section 

the conclusion is given.  

 
2. Literature review 

The growing interest in the economic causes and consequences of wars has spurred a large number of studies 

in economic science. Some of these studies focus on effects of wars on neighboring countries. Research 

findings (Murdoch, Sandler, 2002) shows that wars reduce growth over an entire region of neighboring 

countries. The economic effects of both world wars (Organski, Kugler, 1977) were analyzed on a sample of 

mainly European countries. They find that the effects of war dissipate in the long run (15-20 years) for both 

losers and winners, with both types of countries usually returning to pre-war growth trends. 

Impact of the armed conflict over the capital market (Kollias et al., 2010) in the case of the Israeli military 

offensive in the Gaza strip has been examined. This paper examines the effects of this armed conflict on the 

return and volatility of the general index of the Tel Aviv Stock Exchange (TASE), as well as on the 

government bond index. In the paper “War and the World Economy”, authors (Schneider, Troeger, 2006) 

study the reactions of three stock market indices (Dow Jones, FTSE and CAC) to the intensity of conflicts 

in Iraq, Israel and in the former Yugoslavia in the period 1990-2000. 

War interventions increase the level of uncertainty, which can affect investment decisions, and the 

subsequent volatility of stock returns. Indeed, this study examines the implications of war intervention on 

stock indices values in emerging economies. 

Several studies (Chen, Siems, 2004) assess the effects of terrorism on global capital markets. They 

examine the U.S. capital market’s response to 14 terrorist attacks since 1915 and the response of global 

capital markets to Iraq’s invasion of Kuwait in 1990 and the September 11, 2001, terrorist attacks in the 

United States. They have found that modern U.S. capital markets are more resilient than they were in the 

past and that they recover sooner from terrorist/military attacks than other global capital markets. In the case 

of India as an emerging economy (Clark, Lakshmi, 2003) the estimation of the effects of Iraq’s invasion of 

Kuwait in 1990 shows strong evidence of India’s extreme vulnerability to the invasion’s effects and suggests 

that over-estimation was present. The lagged reaction of the market to invasion effects on India’s default 

probabilities is strong evidence that the markets were unable to effectively assess this vulnerability in a 

timely manner. 

In the following part of this paper is applied the event study methodology to examine the reaction of the 

Emerging stock markets to the War intervention on 7 indices of the SEE countries. Event studies typically 

examine the effect of an event - or a set of events - on the value of assets, such as stock market indices (as 

in this paper), stock prices, bond prices, commodity prices, and exchange rates. In the paper “Efficient 

Capital Markets: A Review of Theory and Empirical Work” (Fama, 1970) the event study methodology is 

based on the efficient market hypothesis where author states that as new information arrives at the market, 

investors immediately assess its current and future impact. This assessment results in prices changing to 
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reflect the effect of this new information on the discounted value of the future performance of the asset 

under consideration. As such, significant price changes can be attributed to specific events that resulted in 

the release of this new information. Herewith lies the main strength of the event study methodology: its 

ability to identify such significant changes, based on the overall assessment of many investors. 

 
3. Research methodology  

In this part of the paper the reaction of South Eastern European stock markets to the War intervention of 

Russia over Ukraine is examined. Following indices are considered in this research: MBI 10 Index consisted 

of 10 most liquid shares on the Macedonian Stock Exchange, Belex15 Index consisted of 10 most liquid 

shares of Belgrade stock exchange, SBITOP Index consisted of 8 most liquid shares on the Ljubljana Stock 

Exchange, SOFIX Index consisted of 15 most liquid shares of Bulgarian stock exchange, CROBEX Index 

consisted of 21 most liquid shares on Zagreb Stock Exchange, BIRS Index consisted of 12 largest companies 

listed on Banja Luka Stock Exchange and SASX-10 Index consisted of 10 largest companies listed on 

Sarajevo Stock Exchange. To empirically conclude the reaction of this indices, the leading index from the 

SEE countries needs to be considered. The details of sample are given in Table 1. 

 

Table 1 Selected indices for affected countries in South-east Europe (SeeLink, 2022) 
Definition Abbreviation Country 

Macedonian stock market index  MBI10 North Macedonia 

Belgrade stock exchange blue-chip index  Belex15 Serbia 

Ljubljana stock exchange blue-chip index SBITOP Slovenia 

Bulgarian stock market index SOFIX Bulgaria 

Zagreb stock exchange index CROBEX Croatia 

Banja Luka Stock Exchange benchmark index BIRS Bosnia and Herzegovina 

Sarajevo stock exchange index SASX-10 Bosnia and Herzegovina 

 

What should be benchmark to measure the performance of several indices in this study? Equal weighted 

index is an option. The SEELinX Equal-Weighted Index (EWI) which is based on the price performance of 

shares included in the index portfolio, as each constituent shall have equal weight has been used as the 

benchmark estimate of the expected returns of the indices in the sample. The benchmark index is composed 

of the most 18 actively traded regional companies listed on 7 participating exchanges: 5 from Croatia, 4 

from Slovenia, 3 from Bulgaria, 2 from Macedonia, 2 from Serbia, 2 from Bosnia and Herzegovina (one 

from Banja Luka Stock Exchange and one from Sarajevo Stock Exchange). Hence, with a sample of 7 

indices each of them representing these markets the impact of Russian invasion over Ukraine is examined. 

Event study methodology is widely used in the economics and finance literature to assess the impact of 

a wide range of events like announcement of mergers and acquisitions (Brown, Warner, 1980), stock splits 

(Fama, Fisher, Jensen, Roll, 1969), regulatory changes (William, 1981), the effect of macroeconomic 

announcements on the foreign exchange market (Evans, Lyons, 2008). There are studies (Markoulis, 

Katsikides, 2018; Chen, Siems, 2004; Guidolin, Ferrara, 2010) that employ the event study methodology to 

study the effect of war invasions, terrorist attacks on stock markets. Market model of the event study 

methodology is applied in this paper. 

 

3.1. Data 

Time series of indices are daily data with 36 observation or 36 days. The analyzed period is from January 

13th 2022 until March 17th 2022. The data are taken from SEE link statistics for the SEELinX EWI (SEE 

link, 2022) and from Thomson Reuters database (Refinitiv, 2022) for 7 indices considered in this research. 

 

3.2. Event study methodology 

There is not a unique structure for carrying out an “event study”, there is a general framework of the flow 

of analysis that needs to be followed (MacKinlay, 1997; Kothari, Warner, 2007). First the date of the event 

must be specified. For the purposes of this paper, this is the day on which Russia invaded Ukraine on 
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February 24th 2022. Following that, the “estimation-period” and the “event-period” need to be defined for 

the purposes of the time-series analysis. Typically, the “estimation-period” and the “event-period” do not 

overlap. The “estimation-period” is the time period that is used to calculate the estimated return predicted 

by the market around the “announcement date,” i.e., the date of the event. In this paper, a period of 5 trading 

days after the date of the event is “event period” and 30 days before the event day is “estimation-period”. 

It is customary to define the “event-period” to be larger than the specific period of interest to facilitate 

the examination of periods surrounding the event, hence capturing possible effects of insider trading before 

the event as well as the longer-term effects of the event. Given the unfortunate fact that beginning of war 

cannot be foreseen, the analysis of the impact on the war on the various stock market indices from the date 

of the event and apart from focusing on this specific date, employ “event window” of 5 days after the event. 

The reason for employing this “event window” is to assess how well and how quickly the market “digested” 

the news. It is possible that on some occasions initial worries and uncertainties might persist, thus keeping 

the market index down, while, on other occasions, uncertainties might be quickly alleviated through the 

release of new information, thus causing the market to recover. 

All the above stock market indices were transformed into daily returns in line with the following formula: 

𝑅𝑖𝑡 = 𝑙𝑛 (
𝑃𝑖𝑡

𝑃𝑖𝑡−1
)      (1) 

where: Rit are, the daily index returns of the market index of country i and Pit and Pit-1 are the daily prices of 

the market index of country i at time t and t-1, respectively. 

The reaction to the announcement of a terrorism event is obtained by predicting a “normalized” return 

for each stock market index during the “event windows” and then subtracting this return from the actual 

return, Ri,t, observed on the day of the event and on the days that followed the event. Therefore: 

𝐴𝑅𝑖,𝑡 = 𝑅𝑖,𝑡 −  (𝛼𝑖 +  𝛽𝑖𝑅𝑚,𝑡)     (2) 

where: 𝐴𝑅𝑖,𝑡 = the abnormal (or excess) return of stock market index of country i at time t. The abnormal 

return on a distinct day within the event window represents the difference between the actual stock return 

𝑅𝑖,𝑡 on that day and the normal return, which is predicted based on two inputs; the typical relationship 

between the stock index return and its benchmark index (expressed by the 𝛼𝑖 and 𝛽𝑖 parameters), and the 

actual reference market's return (𝑅𝑚,𝑡). 

“Event-day” abnormal returns are of interest to assess the immediate reaction of investors to the event. 

However, the cumulative abnormal returns (CAR) over the next days or weeks can provide a stronger 

indication of the market’s resilience and ability to “bounce back” from the attacks. As such, once the time-

series of abnormal returns has been established, it would also be interesting to test whether CAR are equal 

to zero over each of the “event windows”. CAR can be estimated as follows: 

𝐶𝐴𝑅(𝑡1,𝑡2) = ∑ 𝐴𝑅𝑖𝑡
𝑡2
𝑡=𝑡1      (3) 

where: t1 and t2 the start and end of the “event window,” respectively. Therefore, the null and alternative 

hypotheses are the following: 

𝐻0: 𝐶𝐴𝑅 = 0 𝑣𝑠. 𝐻1: 𝐶𝐴𝑅 ≠ 0     (4) 

The relevant t-statistic is calculated as follows: 

𝑡 − 𝑠𝑡𝑎𝑡𝑖𝑠𝑡𝑖𝑐 =  
𝐶𝐴𝑅(𝑡1,𝑡2)

𝜎(𝑡1,𝑡2)
2     (5) 

where: 𝜎(𝑡1,𝑡2)
2 = 𝐿𝜎2(𝐴𝑅𝑡), 𝜎2(𝐴𝑅𝑡) is the variance of the one-period average abnormal return over the 

“estimation window” and L are the number of days corresponding to each “event window,” i.e., the CAR 

will have a higher variance the longer is L.  

Effectively the question answered here is whether the CAR of each of the stock market indices included 

in this study, given the effect of the war, are significantly different than zero on the day of the event and 

during the various “event windows.” 

 
4. Results 

Following the event study methodology the Table 2 show the daily abnormal returns and statistical 

significance level for the event day and 5 days after the beginning of Russian invasion over Ukraine. On the 
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event day 2 indices experienced significant negative AR (CROBEX and MBI10) at level of 0.05 and from 

other side BELEX15 index experienced significant positive AR at same level. SBITOP index experienced 

significant negative AR on the event day at level of 0.1. Results of the first trading day after the event date 

shows that MBI10 and SASX-10 indices have positive AR at 0.05 significance level and from other side 

BELEX15 index has negative AR at same level of significance. Positive AR at 0.1 significance level on the 

first day after the event day are experiencing SBITOP and SOFIX indices. 

 

Table 2 Daily abnormal return, cumulative abnormal return and t-statistics of the indices 

Abbreviation Event day 
1 day 

after 

2 day 

after 

3 day 

after 

4 day 

after 

5 day 

after 

CAR 

(0,2) 

CAR 

(0,5) 

BELEX15 
3.14%* 

(5.21) 

-2.37%* 

(-3.93) 

-0.04% 

(-0.07) 

-0.44% 

(-0.74) 

0.09% 

(0.15) 

0.00% 

(-0.00) 

0.73% 

(0.00) 

0.37% 

(0.00) 

CROBEX 
-3.05%* 

(-4.25) 

1.17% 

(1.63) 

-1.21% 

(-1.68) 

-1.07% 

(-1.48) 

0.01% 

(0.01) 

0.23% 

(0.32) 

-3.08% 

(0.00) 

-3.91% 

(0.00) 

MBI10 
-5.23%* 

(-6.61) 

2.32%* 

(2.94) 

0.07 

(0.09) 

-0.24% 

(-0.30) 

-0.02% 

(-0.02) 

0.02% 

(0.03) 

-2.83% 

(0.00) 

-3.06% 

(0.00) 

SASX-10 
0.17% 

(0.29) 

2.26%* 

(3.84) 
MH NH 

-0.95% 

(-1.61) 

-1.44%* 

(-2.44) 

-1.88% 

(0.00) 

-4.28% 

(0.00) 

SBITOP 
-1.73%** 

(-1.95) 

1.52%** 

(1.71) 

-4.91%* 

(-5.53) 

2.39%* 

(2.70) 

2.4%* 

(2.70) 

1.07% 

(1.20) 

-5.12% 

(0.00) 

0.74% 

(0.00) 

SOFIX 
-0.47% 

(-0.62) 

1.47%** 

(1.92) 

-1.5%** 

(-1.95) 

-0.25% 

(-0.33) 

NH 

 

0.12% 

(0.15) 

-0.05% 

(0.00) 

-1.27% 

(0.00) 

BIRS 
-5.25% 

(-1.32) 

-0.6% 

(-0.15) 

-1.86% 

(-0.47) 

-0.46% 

(-0.11) 

-2.86% 

(-0.72) 

-0.03% 

(-0.01) 

-7.71% 

(0.00) 

-11.07% 

(0.00) 

Notes: t-statistics are in parenthesis; * statistically significant at the 0.05 level; ** statistically significant at the 0.1 

level; MH - Market Holiday; NH - National Holiday. 

 

While the event day and other daily ARs are interesting in that they show immediate investor reaction to 

unexpected military attacks, the cumulative abnormal return (CAR) provide a stronger indication of the 

capital market’s resilience to bounce back from the military attacks. The CAR (0,2) and CAR (0,5) which 

includes the event day and two and five days respectively, shows that none of the indices have significant 

cumulative abnormal returns for event windows (0,2) and (0,5). This leads to conclusion that the beginning 

of war invasion increased the volatility of stock indices values. Indices have reacted differently during the 

event window period. Some of them has experienced a significant downward correction on their values 

(CROBEX, MBI10, SBITOP) followed by significant upward day after the event day, others have 

experienced significant upward correction on their values followed by significant downward day after 

(BELEX15, SOFIX, SASX-10). The SBITOP index experienced abnormal returns in every day of the event 

window in both directions.  

The study may possess some limitations related to the length of “estimation-period” and the “event-

period”. Longer estimation period might lead to more significant results in the event period and cumulative 

abnormal returns. Also, longer estimation period enables to cover longer event period in the analysis 

 
5. Conclusion 

Russian invasion in Ukraine caused an unexpected shock for stock markets and investors. In fact, it is known 

that the markets hardly predict the wars and as soon as this events happened, investors are always surprised. 

This might be result because of the perception of the most investors as rational people, focused on economics 

and finance, people who know that the war is not good for the economy. 

The beginning of the war in late February brought a very strong significant downward price correction. 

From economic perspective, wars primarily mean uncertainty and most projections and perceptions become 

negative. What is obvious according to the results of this study is that stock markets are becoming maximum 

oscillatory, that the market sentiment is unstable and subjected to light and rapid changes on a daily level 
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and that the whole environment is extremely fragile. On the other hand, these conditions caused by the war 

in Ukraine just followed the previous uncertainty related to the COVID-19 virus, inflation, interest rates, 

supply chain issues, energy challenges and this happens after the extraordinary long bull market, high market 

values of securities and multi-year monetary expansion and state interventionism. Overall, we are in an 

extremely turbulent and unpredictable period, both for economies, as well as listed companies traded on the 

stock exchanges. 
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Abstract: 

The main aim of this paper is to investigate the impact of different contract types on organizational commitment in the 

Croatian hotel industry. There are three hypotheses and through the research two of them have been accepted and one 

rejected. An employee survey (n=452) was carried out along the Adriatic coast in the summer season of 2018. Data 

were collected in cooperation and with support of hotels human resources department. The research results are based 

on methods of descriptive statistics, t-test and analysis of variance. The main finding of this paper indicates the 

existence of a statistically significant difference in the overall organizational commitment between employees with 

standard and non-standard forms of employment contracts. In particular, it was found that employees with a standard 

employment contract have a more pronounced organizational commitment compared to employees with non-standard 

employment contracts. As this has been an insufficiently researched issue so far, this research can serve as a significant 

basis for future research on the impact of the type of employment contract on individual behaviour of employees. 

 

Keywords: employees, hotel industry, organizational commitment, type of contract. 

 

JEL code: C1, D9, L2. 

 

 
1. Introduction 

Numerous studies have been conducted with the aim of determining the connection between job 

satisfaction, work preoccupation and commitment to the organization with different forms of work 

behaviour. The results of these studies have been presented and evaluated in Brayfield and Crockett 

(1955), Locke (1976); Rabinowitz and Hull (1977); Vroom (1964), and more recently in several 

very significant meta-analyses such as Brown (1996), Cooper-Hakim and Viswesvaran (2005), 

Iaffaldano and Muchinsky (1985), Judge et al. (2001), Mathieu and Zajac (1990). Previous research 

has been much more focused on examining the relationship between attitudes with turnover and 

absenteeism, research on the relationship with different types of employment contracts is lacking. 

As Croatian economic growth depends on the hotel industry in which seasonal work is expressed 

(non-standard employment contracts), this is one more reason to analyse the impact of the type of 

employment contract on the organizational commitment of employees. Furthermore, the greater 

representation of women and young people in the hotel industry also points to the need to explore 

differences in the organizational commitment of employees depending on the gender and age of 

employees. 

Accordingly, research hypotheses have been set: 
H1: Employees with the standard (full-time) type of contract, in most of the elements, show higher level 

of organizational commitment than employees with non-standard type of contract. 

H2: There is a statistically significant difference in organizational commitment between men and women 

working in the hotel industry. 

H3: There is a significant effect of age on organizational commitment. 
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The introduction is followed by a brief review of the literature in which the organizational commitment 

of the employees was studied. The third part gives a description of the participants and the measuring 

instrument of the research. The fourth part contains more important research results, followed by a 

conclusion. 

 
2. Overview of previous studies 

Mowday et al. (1974) define organizational commitment as the relative strength of an individual’s 

identification with an organization and its involvement in its work. Wiener (1982) argues that organizational 

commitment is the totality of normative pressure on an individual to behave in accordance with the goals 

and interests of the organization. According to O’Reilly and Chatman (1986), organizational commitment 

is a psychological connection that an individual feel toward an organization that reflects his or her degree 

of acceptance of the organization. Meyer and Allen (1991) defined organizational commitment as a 

psychological state that characterizes the employee’s relationship with the organization, and has 

implications for the decision to continue or discontinue membership in the organization. Organizational 

commitment is a link with many employee behaviours and attitudes that has the potential to influence 

organizational effectiveness (McShane, Von Glinov, 2010). Organizational commitment has a strong 

correlation with absenteeism (Somers, 1995), turnover (Jaros, 1997; Jehanzeb et al., 2013), productivity 

(McCun, Kim, Fercor, 2018) and organizational citizenship behavior (Zayas et al., 2015). Organizational 

commitment can be a significant source of competitive advantage (Meyer et al., 2002). Loyal employees 

will be less absent from work and less willing to change employers. They show a higher level of motivation 

and are willing to do more than their usual work duties, while achieving greater work performance. Greater 

organizational commitment also correlates with greater customer satisfaction. 

Organizational commitment must be two-way, i.e., not only by the employee towards the organization 

but also vice versa. Organizations need to create a work environment that will encourage the creation of a 

sense of commitment needed by employees (Cañizares, Guzmán, 2010). Thus, organizational commitment 

includes loyalty to the organization and identification with it. It is associated with three factors: a firm belief 

and acceptance of organizational goals and values, a willingness to make a significant effort on behalf of 

the organization, and a strong desire for the employee to be a member of the organization for as long as 

possible (Mowday et al., 1974). This leads to 3 components of organizational commitment: affective, 

continuous, normative (Meyer, Allen, 1991). This paper will explore affective (emotional) commitment 

because it signifies belief in the value of the organization and is therefore more desirable and functional. 

 
Type of employment contract 

a) Full-time contract 

b) Non-standard contracts 
 

Organizational commitment in the 

hotel industry 

 

   

  

Demographic characteristics 

a) Gender  

b) Age 

Figure 1 Conceptual model of job involvement in the hotel industry 
 

In his research, Tahajuddin (2020) found a statistically strong and positive connection between 

organisational commitment and changes within organization. Initiating changes and adapting to them 

becomes a condition sine qua non for the survival and development of modern organizations. The beginning 

of the 21st century has been marked by numerous changes in the world of work, as well as in labor and 

social law. The economy is increasingly looking for and finding new legal forms for new ways of organizing 

and carrying out work. Labor market flexibility and flexible forms of employment are the basis for adapting 

to economic change (Bekker, Mailand, 2019). Given the effects of flexicurity on working conditions, a 

differentiated perception of working conditions should be taken into account between flexible workers with 

non-standard employment contracts (part-time workers, part-time workers, agency workers, seasonal 
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workers, temporary workers, casual workers) and permanent workers with a standard employment contract 

(Kulusic, 2009). Non-standard forms of contract weak links between the organization and employees (Han, 

Moon, Yun, 2009). Accordingly, the conceptual model of this research has been defined (Figure 1). 

 

3. Research methodology 

3.1. Participants  

The target population is consisted of employees in the hotel industry of the Republic of Croatia. The studied 

population were employees in the hotel industry of the Adriatic Croatia. Survey was conducted in the period 

of 4 months, from May 15th until September 15th, 2018. The research was carried out with the help and 

cooperation of the human resources department of hotel companies. Sample (n = 452) was made up of 179 

(39.61%) men and 273 (60.39%) women. The mean age of respondents was 30.7 years (SD = 10.4). 91 or 

20.13% of the employees had the full-time (standard) contract, while the non-standard (part-time) contract 

had 361 or 79.87% of them. Every second of them has worked outside of their place of residence. The 

largest number of survey participants finished a Secondary school. 220 or 48.67% finished 4 years and 136 

or 30.08% finished 3 years Secondary school. 

 
3.2. Measurement instruments 

The concept of organizational commitment was measured by a self-developed questionnaire. Organizational 

commitment for the purposes of this research was measured with six statements (Gutić, Hak, Kuzmanović, 

2016): I am proud to say to my friends for who I am working for (Proud), The hotel company I am working 

for means a lot to me (Importance_H), I believe that the management of the company behaves fairly and 

honestly (Managers), The hotel company involves the right people in making decisions (Involvement), 

Employees are well rewarded for contributing to the success of the company (Rewarding), Supervisors 

respect my time and help me use it effectively (Respecting_WT). The Likert scale of attitudes was used to 

answer the claims. Respondents were able to express their degree of agreement or disagreement with the 

statements offered, from 1 to 5, where 1 meant “strongly disagree”, 2 meant “mostly disagree”, 3 meant 

“neither agree nor disagree” 4 meant "mostly agree" and 5 meant "completely agree". The reliability of the 

measuring instrument was analysed using Cronbach's alpha coefficient, which was 0.88. This value suggests 

good internal consistency and stability of the factors and high scale reliability. The collected data were 

processed in the program Statistica using different methods of statistical analysis. 

 
4. Research results and discussion 

Descriptive statistics in the form of arithmetic means, frequency answers and standard deviation for 

respondents are computed for various items of the organizational commitment (Table 1). 

 

Table 1 Descriptive statistics of organizational commitment elements on the observed sample in the hotel 

industry 
Items Valid N Mean strongly 

disagree 

mostly 

disagree 

neither agree 

nor disagree 

mostly 

agree 

completely 

agree 

Std. dev. 

Proud 452 3.68 5.53 % 5.75 % 29.42 % 32.96 % 26.33 % 1.09 

Importance_H 452 3.48 5.97 % 9.51 % 32.08 % 34.96 % 17.48 % 1.07 

Managers 452 3.38 7.30 % 10.40 % 34.40 % 30.09 % 16.81 % 1.10 

Involvement 452 3.26 8.41 % 13.27 % 36.28 % 27.43 % 14.60 % 1.12 

Rewarding 452 3.08 9.96 % 18.14 % 36.06 % 25.22 % 10,62 % 1.12 

Respecting_WT 452 3.63 5.97 % 9.29 % 26.11 % 32.52 % 26.11 % 1.14 

Total 452 3.42 7.19 % 11.06 % 32.56 % 30.53 % 18.66 % 1.10 

 

Based on the data from table 1, it is obvious that the highest average score out of all six statements was 

achieved by the statement, “I am proud to say to my friend for who I am working for“ (3.68) while statement, 

“Employees are well rewarded for contributing to the success of the company“ (3.08) has lowest average 

rates. Relatively law average grade of the construct organizational commitment (M=3.4; SD=1.10) suggest 
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that managers in the hotel industry should improve human resource management to increase employee’s 

organizational commitment. There are many ways to build organizational commitment of employees. The 

most commonly mentioned in the literature (McShane, Von Glinov, 2010): 1) Justice and support – fulfil 

obligations to employees and abide humanitarian values; 2) Shared values – person’s identification with the 

organization’s dominant values; 3) Trust – employees identify with organization only when they trust its 

leaders; 4) Organization comprehension – how well employees understand the organization (strategic 

direction, social dynamics and physical layout); 5) Employee involvement – strengthening the employee’s 

social identity with organization. In order to verify the hypothesis H1, a t-test was carried out. The results 

of the t-test are presented in Table 2. 

 

Table 2 The results of t-test regarding the type of contract 
 Full-time contract Non-standard contract t(df=450) 

Proud M=3.94 

SD=0.97 

M=3.62 

SD=1.11 

2.529007** 

Importance_H M=3.82 

SD=0.97 

M=3.39 

SD=1.08 

3.419982*** 

Managers M=3.56 

SD=1.12 

M=3.34 

SD=1.09 

1.676288* 

Involvement M=3.50 

SD=1.10 

M=3.20 

SD=1.11 

2.293310** 

Rewarding M=3.32 

SD=1.02 

M=3.02 

SD=1.13 

2.354395** 

Respecting_WT M=3.70 

SD=1.12 

M=3.61 

SD=1.14 

0.639128 

Note: ***p-value is below 1 %, **p-value is below 5 %, *p value is below 10 %. 

 

Based on the data from Table 2, it is evident that employees with standard type of contract, unlike employees 

with non-standard type of contract, show higher organizational commitment. Employees with a standard 

employment contract show statistically significant difference in four out of six statements which confirms 

hypothesis 1. This is additional reason to analyse and suggest improvements and some solutions (such as 

permanent seasonal) to arrange these relations in the interest of workers and employers. The extension of 

the season is certainly in the interest of both the hotel industry and the employees themselves. 

The dominance of the female workforce in tourism is cited by most authors (Obadić, Marić, 2009; 

Galičic, Laškarin, 2016) as one of the fundamental features of employment in tourism. Accordingly, a t-test 

was conducted to determine the existence of a difference in organizational commitment between the male 

and female workforce in tourism (Table 3). 

 

Table 3 The results of t-test regarding the gender structure 
 Female Male t(df=450) 

Proud M=3.75 

SD=1.09 

M=3.58 

SD=1.07 
1.692316* 

Importance_H M=3.51 

SD=1.09 

M=3.44 

SD=1.03 
0.692502 

Managers M=3.46 

SD=1.07 

M=3.26 

SD=1.14 
1.946168* 

Involvement M=3.35 

SD=1.10 

M=3.13 

SD=1.13 
2.022464** 

Rewarding M=3.14 

SD=1.13 

M=2.98 

SD=1.09 
1.467050 

Respecting_WT M=3.65 

SD=1.15 

M=3.59 

SD=1.11 
0.560880 

Note: **p-value is below 5 %, *p value is below 10 %. 
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Although women show a higher level of organizational commitment in all dimensions based on the data in 

Table 3, it cannot be concluded that there are statistically significant differences in organizational 

commitment between men and women. Accordingly, Hypothesis H2 is rejected. The fact that women make 

up the majority of the total employment in the hotel industry and that they are mostly engaged in lower paid 

jobs, the higher organizational commitment of women is encouraging. But this does not mean that the 

position of women in the hotel industry should not be further improved. 

The share of young people aged 15 to 24 was 12.6% of employees in the EU-28 hotel industry in 2017. 

The largest number of employees in the hotel industry is aged 25 to 34, where this age group makes up 50% 

of employees. Accordingly, it seems appropriate to explore the relationship between age and organizational 

commitment (Table 4). 

 

Table 4 ANOVA ages and six dimensions of organizational commitment 
Age; LS Means Wilks lambda=.93519, F(18, 1253.5)=1.6695, p=.03857  

Age Proud Importance_H Managers Involvement Rewarding Respecting_WT N 

do 25 3.53 3.31 3.37 3.26 3.06 3.56 185 

26-35 3.70 3.44 3.29 3.19 3.02 3.55 147 

36-50 3.98 3.82 3.62 3.44 3.31 3.95 90 

51+ 3.66 3.70 3.20 3.06 2.80 3.53 30 

 

Analysis of variance revealed significant differences in the level of organizational commitment with regard 

to the age of employees. In all dimensions of organizational commitment, employees aged 36 to 50 achieve 

higher results than other age groups. A high Wilks lambda value of 0.93 and a low p-value of 0.038 suggest 

acceptance of H3 hypothesis. This can have a very negative impact on the quality of service provided in 

tourism. The obtained data can be interpreted as a consequence of their many years of experience and better 

knowledge of the problems in the hotel industry. They are proud of the hotel company in which they work 

and emphasize the importance of the hotel company for them, but it is obvious that they feel neglected and 

insufficiently rewarded.  

 

5. Conclusion 

Research results of this paper confirmed relatively low level of organizational commitment in the 

hotel industry. Employees in the hotel industry gave the lowest average rating to statement 

“Employees are well rewarded for contributing to the success of the company” (M=3.08). It was 

also found that employees with a standard employment contract (full-time) show a higher level of 

organizational commitment than employees with non-standard employment contract. Analysis of 

variance found that the highest level of organizational commitment is shown by employees aged 

36 to 50 years. At the same time, employees of this age group make up slightly more than a third 

of employees with a standard employment contract. This is another argument in favour of the 

importance of the impact of the type of employment contract on the level of organizational 

commitment of employees. The main limitation of the study comes from the fact that isn’t 

investigating impact of difference types of non-standard contracts on organizational commitment. 

In future research, emphasis should be placed on researching the differences in job satisfaction, job 

involvement and labour productivity between employees with standard and non-standard forms of 

work contract. 
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