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ABSTRACT
Research on the financial responses of the tourism sector to crises is lacking in 
cross-country analyses for Central and Eastern Europe that offer an integrated 
assessment of sectoral performance before, during and after the COVID-19 pan-
demic, using cluster analysis to account for the heterogeneity of the sector. The 
comparative cluster analysis of Romanian and Hungarian hotels provided in this 
study fills that gap. 
It compares the financial performance of businesses in the hotel industry 
(NACE  5510) in Romania and Hungary, focussing on the period between 2018 
and 2022. The reference period covers the prelude to the economic recession in-
duced by COVID-19, the crisis itself, and the early recovery period thereafter. The 
analysis relies on financial data from the EMIS international company database 
(N=1029; 793 Romanian and 236 Hungarian companies), three comprehensive 
profitability indicators (ROA, ROE, ROS) and cluster analysis techniques. Based 
on the results, seven clusters were distinguished in each country and classified 
across three performance categories (good, medium and poor). Romanian com-
panies show higher deviation and more pronounced inter-cluster differences, 
while the Hungarian sample is characterised by more balanced but relatively 
poorer performance. Analysing clusters in terms of assets and equity structure 
reveals that companies with a lower asset base but a stronger capital base were 
more resilient to the crisis. The study also reveals that accommodation provid-
ers in the two countries responded differently to the economic recession, sug-
gesting deeper structural differences. Although the Hungarian sector had a more 
advanced tourism infrastructure to rely on, it was hit harder by the effects of the 
crisis owing to a greater dependence on foreign tourist flows. As a consequence, 
the turnover of Hungarian companies was below 2018 levels even in 2023 in real 
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terms, while Romanian companies adapted more quickly and performed better 
in the early post-crisis period.

JEL codes: L83, G30, C38, Z32

Keywords: financial performance, cluster analysis, hotels, comparative analysis, 
Romania, Hungary

1  INTRODUCTION

Security and stability are fundamental conditions for the smooth operation of 
tourist accommodation establishments (Alreahi–Bujdoso, 2024)especially on 
tourism sector. Both domestic and international tourism have suffered from the 
consequences to confront this pandemic, but the recovery and the adoption was 
not at the same level. This study aimed to give a closer view of both domestic and 
international tourism performance regarding covid-19 based on touristic accom-
modation facilities data of Hungary. The SPSS program was adopted to conduct 
the necessary statistical analysis, where the paired Student’s t test was applied 
to analyse the data. The P-values of the test were significant for almost all of hy-
potheses. This study revealed that: (i. These conditions encompass many differ-
ent dimensions, including the environmental, social, health and economic. Their 
absence may have a profound impact on the financial performance of businesses 
in the sector. However, periods of crises have been a constant in human history. 
Natural disasters generally hit harder in economically less advanced regions, 
while more developed countries are faster and more resilient to respond (Rosselló 
et al., 2020). At the same time, research highlights an interesting paradox, namely 
that visitor numbers may temporarily rise after crises (Smeral, 2010), which is po-
tentially explained by the compound effect of a change of consumer mindset, pro-
motional discounts and media coverage. However, not every crisis is followed by 
short-term recovery. Tourism is often halted completely by conflicts at the level of 
the entire society, such as terrorist attacks and war (Baker, 2014; Tomej–Bilynets, 
2024). The sector is also severely impacted by health crises, like the COVID-19 
pandemic during the reference period of this study (Donthu–Gustafsson, 2020; 
Droj–Droj, 2021; Farkas et al., 2022; Kumar, 2021; Mihalciuc, 2022; Nguyễn Thị 
Xuân, 2022; Nugroho et al., 2023)like other rarely occurring catastrophes, have 
happened in the past and will continue to happen in the future. Even if we cannot 
prevent dangerous viruses from emerging, we should prepare to dampen their 
effects on society. The current outbreak has had severe economic consequences 
across the globe, and it does not look like any country will be unaffected. This not 
only has consequences for the economy; all of society is affected, which has led to 
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dramatic changes in how businesses act and consumers behave. This special issue 
is a global effort to address some of the pandemic-related issues affecting society. 
In total, there are 13 papers that cover different industry sectors (e.g., tourism, 
retail, higher education. Of financial crises, the 2008 global crisis was felt strong-
est in the tourism sector. Although it caused significant recession (Smeral, 2010; 
Song–Lin, 2010), some studies show that it has in parallel fostered a revival in 
domestic tourism (Sheldon–Dwyer, 2010). The economic crisis induced by COV-
ID-19 in Romania led to similar developments (Orîndaru et al., 2021) – the market 
for domestic tourism expanded but the entire sector has been hit severely by the 
consequences of the crisis.
The effects of crises are crucial to analyse for decision makers at destinations to be 
able to take effective measures regarding restoration, reconstruction and market-
ing (Rosselló et al., 2020), and to be more responsive to future situations of crisis. 
Appropriate responses are especially important since tourism is closely connect-
ed with other sectors of the economy, and therefore, crisis effects are not isolated, 
but amplify or reduce each other (Arie–Nagy, 2023; Dedkova–Gudkov, 2020). For 
the reasons above, this study examines and compares the performance of tour-
ist accommodation establishments in Hungary and Romania over the 2018–2022 
period, which also encompasses the public health crisis. The analysis is based on 
financial and sector-specific indicators in the reference period and also for 2023 
in the case of the latter metrics.
While the economic development path of Romania and Hungary, two post-so-
cialist countries in Central and Eastern Europe, has been similar, the structure 
of their tourism sector is different. In Hungary, the sector is characterised by a 
strong international orientation, while domestic tourism predominates in Ro-
mania. The resulting structural differences imply divergent adaptation and crisis 
management mechanisms, a comparative analysis of which may provide valuable 
insight into the resilience of businesses in tourism, and also expands comparative 
financial analyses available on the tourism sector of Central and Eastern Europe, 
to underline regional heterogeneity.
At the level of the national economy, one in ten Hungarian businesses were pur-
suing tourism-related activities in 2019, with the sector providing 8.3% of GDP. In 
comparison, the Romanian sector’s contribution was 2.3 percentage points lower 
(WTTC, 2022). Based on employment figures, this branch accounted for 9.3% 
of all economic activity in Hungary, and 2.6 percentage points less in Romania. 
These macroeconomic indicators already show that the relative weight of tour-
ism is greater in the Hungarian economy. However, in a European comparison, 
the figures are below EU averages in both countries. Contribution to the GDP is 
1.2 percentage points and sectoral employment is 1.9 percentage points higher in 
the EU than in Hungary (UNWTO, 2019). By 2020, the COVID-19 pandemic re-
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duced the share of tourism in GDP by 50.4% globally. The sector shrank by 53.8% 
in Hungary, but 9.6 percentage points less in Romania. This means that decline in 
the Hungarian sector exceeded the global average (WTTC, 2022). A similar pat-
tern is observable in sectoral employment, which decreased 3.4 percentage points 
more in Hungary than in Romania. 
The recovery process resulted in an upturn of 6.27% in Hungary’s GDP by 2023, 
yet this stood 2 percentage points below pre-crisis levels. In Romania, the same 
figure was 1.8 percentage points (WTTC, 2024). It can be inferred that the sectoral 
impact of the crisis was more pronounced in Hungary and the pace of recovery 
was also slower. The labour market impact of the COVID-19 pandemic varies sig-
nificantly across sectors. While knowledge-based industries could quickly switch 
to remote work, in tourism and hospitality, personal presence remained essential 
(Szenderák et al., 2025). Accordingly, businesses in tourism proved less resilient to 
the crisis compared with other sectors.
This study applies the most comprehensive indicators quantifying financial per-
formance (ROE, ROA, ROS), also widely accepted in the literature on the tourism 
sector (Panno, 2019)and how they measure and monitor businesses’ achievements. 
Actual performance measurement activities are expected to show how (and if.
Based on the objective of the study, the following research questions were formu-
lated:
Q1:  What are the differences and similarities between industry-specific indica-
tors for the Romanian and Hungarian sector of accommodation services in the 
reference period, and what are the underlying reasons?
Q2:  What performance categories can be identified by cluster analysis among 
hotels based on the profitability indicators (ROA, ROE, ROS)?
Q3  What structural differences are observable between the clusters identified in 
Romania and Hungary regarding the financial performance of businesses?
The following parts of the study provide a sectoral overview of accommodation 
service providers in the NACE 55 category in Hungary and Romania based on 
metrics on tourism nights, tourism intensity, turnover in real terms, tourism den-
sity, tourism carrying capacity and capacity utilisation in the 2018–2023 period. 
The overview is followed by the materials and methods used for the comparative 
analysis based on financial performance, where the performance of hotels is ex-
amined by cluster analysis along three profitability indicators (ROA, ROE, ROS) 
in a cluster analysis in the 2018–2022 period. The Results section comprises the 
comparison by clusters, providing a detailed description of performance profiles 
and structural differences. The final section of the study summarises main find-
ings, outlines practical and strategic recommendations as well as directions for 
further research.
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2 � THE PERFORMANCE AND COMPOSITION OF THE TOURIST 
ACCOMMODATION SECTOR IN HUNGARY AND ROMANIA

In this section, accommodation businesses belonging to TEÁOR 55 in Hungary 
and to CAEN 55 in Romania according to the uniform classification of economic 
activities are presented and compared based on sector-specific indicators in the 
2018–2023 period. Globally, 2019 was an exceptionally good year in tourism (Elit-
zur et al., 2021; Millaku et al., 2022) and can be regarded as a baseline. It was fol-
lowed by a severe downturn due to the economic and health crisis triggered by 
COVID-19 (Donthu–Gustafsson, 2020; Droj–Droj, 2021; Kumar, 2021; Mihalciuc, 
2022; Nguyễn Thị Xuân, 2022). 
In Hungary, the turnover of businesses in the accommodation service sector fell 
behind the 2018 reference value by 59.7% in real terms. In comparison, recession 
in the sector was 19.2 percentage points lower in Romania. After the crisis bot-
tomed out, in the period of recovery that followed, real turnover in Hungary rose 
by 26.3% by 2021 and by 22.1% by 2022. In 2023, however, no further increase was 
realised in real terms, owing partly to the high inflationary environment. In fact, 
a recession of 1% was recorded over the previous year.
In Romania, real turnover was higher by 8.1 percentage points in 2021, by 1.9 per-
centage points in 2022, and by as many as 29 percentage points in 2023 compared 
with Hungarian figures – a sign of a faster pace of convergence. As a result, Ro-
mania returned in 2023 to the 2019 reference figure in real terms, which was not 
the case in Hungary.
Tourism nights in Hungary decreased by 56% in 2020, followed by a 19% and 
a 69% increase in 2021 and 2022, respectively. The rate of growth slowed down 
considerably by 2023 when the number of tourism nights increased by only 3.5% 
(KSH, 2023). Romanian data reflect the same pattern that was observable in turn-
over figures. In 2020, recession was 4 percentage points lower than in Hungary, 
while in 2021, a 37 percentage points higher increase was recorded. In the follow-
ing year, growth in Romania lagged behind Hungarian figures, only to perform 
4.5 percentage points better in 2023 (Figure 1).
It should be noted, however, that while Romania could return to 2019 turnover 
levels by 2023, both countries remained under their pre-crisis performance in the 
number of tourism nights (INSSE, 2025).
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Figure  1
Tourism intensity and real turnover (tourism nights/1 000 residents; %) 
in Romania and Hungary from 2018 to 2023

Source: author’s elaboration based on KSH, INSSE 2025

As the two countries differ significantly in territorial features and demography, 
it is important to evaluate their tourism performance based on density and ratio 
indicators as well. The analysis of tourism intensity, i.e. the number of registered 
nights spent in a given region per a thousand permanent resident, clearly shows 
that the relative weight of accommodation services within the sector is consider-
ably higher in Hungary than in Romania, with a 2.3 times greater intensity re-
ported for 2018. Sector contribution to GDP is also in line with that difference. In 
Hungary, it was 2.3 percentage points higher in 2019 than in Romania (WTTC, 
2022), reflecting a more advanced tourism infrastructure and a stronger appeal to 
international tourists.
The crisis, however, eroded some of Hungary’s edge in tourism intensity, which 
was only double the Romanian figure in 2020 and decreased further to a 1.52 times 
difference in 2021. In 2023, Hungary still lagged behind its 2018 performance in 
tourism intensity, while Romania, just like in the case of turnover, has recovered 
to pre-crisis intensity levels.
Tourism density, or tourism nights per unit of land area, should also be consid-
ered as the basis for comparison, having regard to the geographical size of the 
two countries. In the pre-crisis period (2018–2019), average density in Romania 
was 123 nights spent/km², while it was 355 nights spent/km², i.e. 2.87 times higher 
in Hungary. After the onset of the crisis, density values fell to 61 in Romania and 
157 in Hungary in 2020. In 2023, the density indicators showed a relatively lower 
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2.68 times difference between Romania and Hungary, indicating that Romania 
could slightly improve its baseline position relative to Hungary.
Similar to other normalised ratio indicators, the crisis decreased the difference 
between the two countries to the benefit of Romania, indicating structural adjust-
ment towards convergence.
Disparities between the tourism indicators of these two Central and Eastern Eu-
ropean countries are rooted in multiple economic and structural factors. In its 
starting position, Hungary had a more advanced and diversified tourism archi-
tecture, which, however, proved more vulnerable to the crisis. By contrast, Roma-
nia, that was originally at a disadvantage, followed a shorter and more balanced 
recovery trajectory.

Figure  2
Distribution of tourists (%) in Romania and Hungary, 2018-2023

Source: author’s elaboration based on KSH, INSSE 2025

One of the most decisive factors in the resilience of the tourism sector to crises is 
the nationality of service users, or in other words, if they are domestic or foreign 
tourists. Restrictions introduced due to the COVID-19 pandemic substantially 
curtailed international travel and exerted an especially strong impact on inbound 
tourism.
In the 2018–2019 pre-crisis period, the distribution of nights spent by visitors 
at commercial accommodation establishments was almost evenly distributed 
among Hungarian (50–51%) and foreign nationals (49–50%). After the outbreak 
of the pandemic in 2020–2021, the share of foreign tourists dropped to 28–31% 
(Figure  2). However, by 2022–2023, the ratio of foreign tourists was again only 
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1 percentage point below 2018 figures, at 48–52%, indicating an almost complete 
structural regeneration in tourist arrivals.
The structure of tourism in Romania, by contrast, is markedly different. Even be-
fore COVID-19, only 19% of visitors arriving in the country were foreign nation-
als, which decreased further to 7–8% in 2020–2021. Although the share of foreign 
tourists increased to 17% by 2023, it remained below the 2018 figure (Figure 2). At 
the same time, domestic tourism in Romania expanded to such an extent that it 
could compensate for halted inbound tourism and secure a complete recovery in 
real turnover. The literature also mentions that the pandemic had in fact a posi-
tive effect in Romania, namely the reinforcement of domestic tourism (Orîndaru 
et al., 2021). By contrast, in Hungary, the predominance of foreign tourists meant 
that the domestic market was less able to offset the downturn.

Figure 3
Distribution of tourists (%) in Romania and Hungary, 2018-2023

Source: author’s elaboration based on KSH, INSSE 2025

Considering the origin of foreign tourists visiting Hungary in the reference pe-
riod, 97% of international guests arrived from Europe (Figure 3). Their share was 
3 percentage points lower on average in Romania, indicative of a more diversified 
international demand composition. The largest share of foreign tourists to Hun-
gary arrives from Romania, Slovakia and Austria. As for Romania, as a conse-
quence of the war, Ukraine advanced in the ranking of sending countries in 2022 
and overtook Hungary. Based on 2022 data, tourists from Ukraine accounted for 
26% of foreign tourist arrivals.
Tourism carrying capacity, defined as the number of beds available for visitors at 
accommodation establishments in a given country, was almost at the same level 
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in the two countries in 2018. They have, however, set out on a different path in 
this respect after the crisis. By 2023, there was a 22.5% increase in the number of 
beds available in Romania, compared with the 2018 baseline. Hungary has not 
seen a similar increase in capacity. Romanian businesses seem to have leveraged 
the recessionary period for capacity expansion and infrastructural development 
relying on domestic demand, while such strategic steps were not typical among 
Hungarian accommodation providers.

Figure  4
Carrying capacity and capacity utilisation (beds/1 000 residents; %) in 
Romania and Hungary, 2018-2023

Source: author’s elaboration based on KSH, INSSE 2025

Capacity ratio indicators show considerable differences between the two coun-
tries. In 2018, the number of beds per 1 000 residents was 36 in Hungary, while 
Romania could offer only half that number. Although there was an increase in 
this value to 23 by 2023 in Romania, it still lagged behind the corresponding figure 
for Hungary by 9 beds (Figure 4).
As to territorial distribution, tourism density, measured as number of beds per 
square kilometre, was 3 797 in Hungary in 2018, and only 39% of that figure in 
Romania. During the period of the crisis, Romanian figures improved also for 
this indicator to 1 818 beds/km² by 2023, which is 55% of the corresponding Hun-
garian value.
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Both countries started from a capacity utilisation rate of 32% at the beginning of 
the reference period. At the trough of the crisis in 2020, utilisation rates dropped 
below 25% and stayed under 40% even in the recovery period. Low utilisation en-
couraged accommodation service providers to invest future development funds 
into more efficient capacity management. 
The structure of the market also developed differently in the two countries. The 
Hungarian market is characterised by greater concentration. In 2022, the largest 
market operator was Danubius Hotels Zrt., accounting for 8% of retail turnover in 
the sector, which is 5 percentage points higher than the corresponding Romanian 
figure. Further major market players include Marriott International Inc. (7.41%), 
Accor-Pannonia Hotels Zrt. (6%), New York Palace Kft. (3.23%) and Four Seasons 
Hotels Ltd. (2.53%). The remaining 63.69% is contributed by other accommodation 
establishments. By comparison, micro and small enterprises are more prevalent 
in Romania’s tourism sector (Droj et al., 2021), pointing to a more decentralised 
market structure.
It can be concluded from the analysis of the two countries in the 2018–2023 period 
that Hungary was hit harder by the adverse effects of the recession in terms of 
turnover and nights spent. That can be explained by the structural difference in 
the two countries’ tourism sectors. Domestic tourism accounts for 81% of demand 
in Romania, while Hungary is more reliant on international tourism, with 49% of 
visitors arriving from across its borders. Carrying capacity expanded in Romania 
in the reference period while it was stagnant in Hungary. The utilisation rate in 
Romania was 2 percentage points higher on average but remained below 35% in 
both countries on an annual basis.
Real turnover in Romania was close to the 2018 baseline by 2022, but could not 
reach the 2019 value. Hungary could not fully achieve a return to its 2018 per-
formance by 2023, but turnover levels showed a positive trend. These findings 
demonstrate that even though Hungary disposed of more advanced tourism 
structures before the crisis, recovery after the recession was more dynamic in the 
Romanian sector, which will most probably be reflected in financial performance 
indicators.
In an empirical study, Droj et al. (2021) examined businesses of a turnover be-
tween EUR 1 and 50 million in the tourism sector of four Central and Eastern 
European countries (Romania, Croatia, Hungary and Slovenia), using infor-
mation from the Amadeus database. In 2020, turnover, cash flow and employ-
ment decreased on average by 54.85%, 103.94% and 23.04%, respectively. Among 
profitability indicators, the sharpest decline was recorded in ROE, especially in 
Hungary and Croatia where the sector’s weight in GDP had been comparatively 
higher. A similar trend was observable in ROA. The authors of the study stress the 
importance of their findings in identifying relevant factors and key indicators in 
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revitalising tourism in the region. They developed a complex performance index 
for the same countries, incorporating the most widely used financial indicators of 
ROE, ROA, ROS and SOL to provide a comprehensive overview of the businesses’ 
profitability and liquidity focusing on the period of recession to create a multidi-
mensional basis for cross-country comparison. 
Level of indebtedness is especially important to consider during periods of crisis 
(Gomoi; 2021), as it is a decisive factor in tourism businesses’ resilience. Darabos 
(2024) conducted a comparative analysis of the effects of the 2008 global eco-
nomic crisis and COVID-19 in the Hungarian tourism and catering sector. The 
findings reveal that the two crises affected domestic and inbound trips for tour-
ism purposes differently. The 2008 crisis spiralled into Hungary with a delay. Ac-
cordingly, visitor numbers dropped earlier in foreign than in domestic tourism, 
yet the extent of the decrease was similar. By contrast, the 2020 crisis struck in-
bound tourism to Hungary almost instantly and more severely. As to territorial 
effects, while the global economic crisis left no ‘big losers’ in the sector, during 
the COVID-induced crisis, losses were more unevenly distributed depending on 
area, with the capital Budapest suffering the most in Hungary. In their study on 
businesses in thermal, spa and health tourism, Kővári et al. (2024) concluded that 
regional differences also play a role in the development of financial performance, 
which substantiates the chosen cluster-analysis approach, grounded in the sec-
tor’s heterogeneity.
Based on the results presented above, the next section is centred on an empirical 
cluster-based analysis of the financial performance of hotels through a compara-
tive assessment of ROA, ROE and ROS indicators.

3  MATERIALS AND METHODS

In this study, we analyse and compare financial and accounting data from Roma-
nian and Hungarian accommodation service providers under the CAEN 5510 and 
TEÁOR 5510 economic activity codes which correspond to the NACE 5510 ‘Ho-
tel services’ (hotels and similar accommodation) category. The analysis is based 
on the EMIS international company database, comprising only businesses with a 
turnover of at least 1 million US dollars.
Only companies with comprehensive annual reports available for all years within 
the observed five-year period (2018–2022) were retained in the research. After ap-
plying this exclusion criterion, the final sample consisted of NRO = 793 Romanian 
and NHU = 236 Hungarian businesses, resulting in a database of N=1029 busi-
nesses used for the empirical analysis.
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The size, turnover, staff numbers and financial indicators of businesses in the 
sample were highly heterogeneous, as corroborated by measures of variability, 
in particular variance and standard deviation values. The data therefore had to 
be structured into homogeneous groups. For comparability, we employed cluster 
analysis, a multivariate dimensionality reduction method endorsed in the liter-
ature (Fenyves et al., 2020). Clustering was based on three profitability indica-
tors (ROA, ROE, ROS) that are widely recognised and used in the literature, and 
recommended in several studies (Dang et al., 2024; Danso et al., 2020; Neacșu– 
Georgescu, 2024, Rákos et al., 2022)2024. The clusters formed this way allow for 
a statistically sound comparison between the financial performance of hotels in 
the two countries. Joint application of the three financial performance indica-
tors ensures a multidimensional evaluation of business operation. ROA informs 
of how efficient a company’s assets are in generating revenue, ROE of the return 
earned on shareholders’ equity, while ROS is a metric expressing net profit as a 
percentage of sales revenue, characterised by sensitivity to variations in operating 
costs and capacity utilisation. A combined analysis of these indicators is particu-
larly informative of operational efficiency and capital utilisation, which is in line 
with our research objectives of analysing the resilience and adaptive potential of 
business management in response to crises. An analysis of Romanian businesses 
using the same methodology has been performed and published earlier (Lőrincz, 
2025). The present study contributes to the previous findings by analysing Hun-
garian businesses and comparing the results with the data of Romanian ones.
Prior to the cluster analysis, outliers were identified separately for each selected 
key indicator (ROA, ROE, ROS) and by country. Box plots were used for this pur-
pose. For Hungary, exclusion thresholds were defined as follows: ROA: ±35% and 
+45%, ROE: –65% and +75%, and ROS: –75% and +75%. For Romania, we had ap-
plied considerably wider ranges due to higher standard deviation (Lőrincz, 2025). 
After removing outliers, the sample to be analysed contained 717 Romanian and 
211 Hungarian businesses.
Table 1 presents descriptive statistics (mean, standard deviation, kurtosis, skew-
ness) for ROA, ROE and ROS by country, following data cleansing. Kurtosis and 
skewness values as well as the results of the Kolmogorov-Smirnov and Shapiro-
Wilk normality tests (p < 0.05) confirm that the indicators do not follow a normal 
distribution. Accordingly, in subsequent analyses, non-parametric tests should 
be employed.
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Table  1
Descriptive statistics of Romanian (N = 717) and Hungarian (N =211) busines-
ses, outliers excluded

  ROA ROE ROS

Indicator RO HU RO HU RO HU
Mean 9.41 6.74 16.07 12.99 11.31 8.58
Median 6.76 5.56 12.43 10.77 11.12 7.14
Standard deviation 11.08 7.75 22.7 15.88 20.86 15.51
Skewness 1.14 0.36 0.59 –0.29 –0.71 –0.53
Kurtosis 2.44 5.81 2.9 4.51 3.17 7.2
Minimum –32.65 –34.42 –70.88 –62.24 –82.13 –74.24
Maximum 62.09 40.47 99.93 74.99 79.08 71.09

Source: author’s elaboration and calculations

Cluster numbers were determined and the analysis was performed using the same 
two-step methodology as for the Romanian dataset. First, the optimal number of 
clusters was defined by hierarchical clustering using Ward’s method. From the 
resulting cluster number, clusters were segmented by the non-hierarchical k-me-
doids method based on the three key financial performance indicators, i.e. ROS, 
ROA and ROE. This methodological approach is also endorsed in the literature 
(Fenyves et al., 2020) and is appropriate for grouping companies according to 
similar profitability profiles.
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Figure  5
Number of clusters using the elbow method

Source: author’s elaboration and calculations

We determined the optimal number of clusters using the elbow method (Deb–Lee, 
2018) (Figure 5). Cluster numbers are shown on the horizontal axis and clustering 
coefficient values on the vertical axis in the figure. Based on the breakpoint in the 
chart, the optimal number of clusters is seven in the case of Hungarian businesses. 
Our previous cluster analysis on Romanian businesses yielded the same outcome 
(Lőrincz, 2025). The dendrogram in Figure 6 substantiates that result.
The database was analysed and the figures were compiled using the IBM SPSS 
Statistics 26.0, MATLAB and Microsoft Excel software.
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Figure  6
Dendrogram of the Ward linkage technique

Source: author’s elaboration and calculations
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4  RESULTS

The objective of this study is to compare the financial performance of hotels in 
Romania and Hungary and to explore similarities and differences. Performance 
is measured based on profitability indicators widely recognised in the literature 
to provide the most comprehensive evaluation of the businesses’ financial perfor-
mance. Consequently, as in our previous analysis limited to Romania (Lőrincz, 
2025), three performance indicators were deemed suitable, namely ROS, show-
ing profit relative to sales revenue; ROA, describing the utilization of assets; and 
ROE, informing of the profit generating potential of equity. These ratio indicators 
and the additional financial indicators compared were calculated using the same 
formulae as on the Romanian sample (Lőrincz, 2025) and in Fenyves et al. (2020). 
Spearman’s rank correlation coefficient was applied to evaluate the relationship 
between the three key indicators. The results are presented in Table 2. The cal-
culated coefficient values are significant for both countries and show a strong 
positive association. The strongest correlation is observable between ROA and 
ROE (ρRO = 0.826; ρHU = 0.791), suggesting that among the analysed businesses, 
profitability in relation to assets is closely linked with profitability in relation to 
equity. That correlation is more pronounced in the Romanian sample.

Table  2
Correlations between profitability indicators

Spearman’s rank correlation coefficient (rho)

Indicator pair RO HU

ROA – ROE 0.826** 0.791**
ROA – ROS 0.768** 0.665**
ROE – ROS 0.658** 0.506**

**Significant at the 0.01 level

Source: author’s elaboration and calculations

The strong correlation between ROA and ROS suggests that asset utilisation and 
profitability in relation to sales revenue follow similar performance patterns. ROE 
and ROS show a correlation of medium strength in the Hungarian sample, which 
implies that the return on equity is only moderately associated with profitability 
in relation to sales.
In summary, the calculated correlation coefficient values are higher for all indi-
cator pairs in the Romanian than in the Hungarian sample (Figure 6). This dis-
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parity may point to underlying structural differences in the businesses’ financial 
performance. 

Figure  7
Correlations between financial indicators

Source: author’s elaboration and calculations

The following section presents the results of the cluster analysis performed with 
the methodology outlined in the previous section. The basis of clustering was 
the mean of the three selected profitability indicators for the five-year reference 
period. The optimal number of clusters determined with the elbow method and 
hierarchical clustering was seven in the case of both countries.
We carried out non-parametric tests, more precisely the Kruskal-Wallis test and 
Dunn’s post hoc test, to identify statistically significant differences between the 
clusters. The results for the Kruskal-Wallis test on the Hungarian sample are 
summarised in Table 3. The test results show clear and significant differences in 
each analysed profitability indicator between the Hungarian business clusters 
(Table 3). A similar conclusion emerged from the cluster analysis performed on 
the Romanian sample (Lőrincz, 2025).
An additional finding is that within-cluster standard deviation was lower than in 
the full sample of either country, which reinforces the validity of the clustering 
approach and the creation of more homogeneous business groups.
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Table  3
Kruskal-Wallis test on Hungarian business clusters formed on the basis of 
profitability indicators

Indicator Kruskal-Wallis test df p

ROA (%) 103.02 6 **
ROE (%) 109.61 6 **
ROS (%) 111.34 6 **

**Significant at the 0.01 level

Source: author’s elaboration and calculations

Based on the results of the cluster analysis, the majority of Hungarian businesses 
(94.34%) fits into two clusters. The remaining clusters comprised less than 2% of 
Hungarian businesses. Accordingly, further analysis concentrates primarily on 
the two dominant clusters.
In Romania, 96.65% of the businesses are concentrated in four clusters, while each 
of the remaining three clusters – as in the Hungarian sample – contain less than 
2% of the businesses (Lőrincz, 2025). Consequently, comparative analyses were 
limited to the four Romanian and two Hungarian representative clusters.

Figure 8
Share of Hungarian businesses (%) in each cluster

Source: author’s elaboration and calculations
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Figure  9 presents the clustering of businesses according to the mean values of 
the ROA, ROE and ROS profitability indicators for the five-year reference pe-
riod. Although there is no consensus in the literature regarding ideal values, it 
is widely accepted that a steadily increasing ROA and ROS of at least 5% and a 
ROE above 10% can be considered a sign of stable and strong business perfor-
mance (Herciu, Ogrean–Belascu, 2011; Herman–Zsidó–Fenyves, 2022). Clusters 
were formed according to three performance levels as follows: clusters of high 
performers (Clusters 2 and 3) have ROA, ROE and ROS values above 6%, 9% and 
16%, respectively. In the cluster of medium performers (Cluster  1), mean ROA, 
ROE and ROS is 3.45%, 5.76% and 2.4%, respectively. Low performers (Clusters 4, 
6 and 7) typically record negative ROA, ROE and ROS values. Cluster 5 should 
be mentioned separately, where ROE is very high, which however, is a distorted 
value stemming from extremely low equity. Based on actual performance, busi-
nesses in this cluster belong rather to medium or low performers. It should also 
be noted that Clusters 1 and 2 have the greatest significance in the full Hungarian 
sample, as they comprise the majority of businesses, while the other clusters have 
a marginal share. Accordingly, these two Hungarian business clusters and the 
four dominant Romanian clusters are the focus of the comparative analysis. At 
this level, Romanian clusters already exhibit significant relative differences, as the 
ROA, ROE and ROS values in high-performing groups are above 14%, 25% and 
19%, respectively. Romanian business clusters of medium performance are also 
characterised by higher values than their Hungarian counterparts, with ROA, 
ROE and ROS values of around 5%, 8% and 9%, respectively (Lőrincz, 2025). Based 
on the above data, the Hungarian cluster of high performers is closer to medium 
performers than to high performers in Romania in respect of ROA and ROE. This 
finding suggests a structural difference observable in the performance indicators 
of hotels in the two countries.
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Figure 9
Mean financial indicator (ROA, ROE, ROS) values by Hungarian business 
cluster

Source: author’s elaboration and calculations

Based on percentage share, 45.97% of Hungarian hotels belong in high-performing 
clusters, 50.23% to medium performers and 3.8% to low performers. The Romani-
an sample shows a business distribution of 35.43% in the high-performing, 50.21% 
in the medium-performing and 14.36% in the low-performing clusters (Lőrincz, 
2025). It should be stressed that the three-tier classification was performed for 
each country separately, based on internal distribution and cluster structure. This 
also means that performance level thresholds are not directly comparable, but 
reflect internal relations within the respective samples. Hungarian businesses are 
in general characterised by a more balanced but lower performance, while the 
Romanian sample shows greater variance in performance and more pronounced 
differences between the clusters.
In the following sections, further financial and asset metrics are added to the 
profitability indicators for an even more comprehensive assessment of businesses’ 
performance. We have taken the means of these additional indicators in each 
Hungarian cluster, and compared them with the corresponding Romanian val-
ues. The results are presented in Table 4. We compiled tonal scale charts for bet-
ter visualization, where more favourable values for a given indicator are marked 
by darker tones and less favourable ones by lighter tones. The tone-based assess-
ment validates the performance levels established earlier, as well-defined clus-
ters emerge not only from profitability metrics but also from the other indicators 
analysed. It should be noted, however, that certain indicators, such as the ratio of 
tangible assets or the proportion of current liabilities, have not been included in 
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this visualisation due to lack of consensus in the literature as to which direction of 
deviation should be interpreted as distinctly favourable or unfavourable.

Table 4
Mean values of the analysed indicators by Romanian and Hungarian business 
clusters

  RO HU
RO HU

Cluster no. 1 2 3 4 1 2

Number of businesses 360 85 184 64 106 93 717 211

Share of businesses (%) 50.21 11.85 25.66 8.93 50.24 44.08 RO HU

Indicator Five-year mean indicator value  
(2018-2022) Mean

ROA (%) RO HU  RO  HU

ROE (%) 5.25 –2.72 20.59 14.49 3.45 11.75 9.41 6.74

ROS (%) 8.32 –5.19 40.55 24.65 5.76 22.41 16.07 12.99

Ratio of tangible  
assets (%) 9.63 –21.6 20.93 44.91 2.41 16.37 11.31 8.58

Equity ratio (equity to 
total assets ratio) (%) 70.85 75.93 55.27 64.27 58.03 52.18 66.38 55.08

Ratio of current 
liabilities (%) 59.7 48.3 56.58 63.81 54.28 59.26 56.83 55.36

Current ratio 63.31 63.92 69.13 63.42 68.93 74.98 64.79 71.17

Quick ratio 3.58 5.58 4.21 10.64 1.83 2.67 4.6 2.27

Personnel expenses / 
Net sales revenue (%) 3.16 4.99 3.79 9.47 1.52 2.42 4.1 1.97

Operating profit /  
Net sales revenue (%) 27.61 40.38 20.91 22.62 28.31 26.35 27.23 27.46

Accounts receivable 
turnover ratio (x) 11.51 –18.1 21.93 43.59 4.81 14.66 13.05 9.27

Vevőkövetelések  
forgási sebessége (x) 68.35 26.35 92.44 18.27 34.27 36.99 63.56 34.79

Source: author’s elaboration and calculations

As for the equity ratio, we found a mean value close to 50% even in clusters of 
the poorest performance, meaning that businesses in both countries can be re-
garded as having a strong capital position. No significant issues can be observed 
from the perspective of liquidity, although Romanian businesses exhibit greater 
overall financial stability based on a joint examination of equity ratio and liquid-
ity. That difference is the most conspicuous when comparing clusters of the same 
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performance level, where Romanian Clusters 3 and 4 correspond to Hungarian 
Cluster 2, while Romanian Cluster 1 can be interpreted as equivalent to Hungar-
ian Cluster 1.
The operating profit to net sales revenue ratio is higher in the Romanian sample. 
It is 22% or higher in high-performing Romanian business clusters, which ex-
ceeds the indicator value recorded for their Hungarian counterpart by 7 percent-
age points. That difference is measured at 3 percentage points between the clusters 
of medium performers, while it is around 4 percentage points for the full sample 
(without clustering).
In respect of the accounts receivable turnover ratio, the best performance is ob-
servable in Cluster 3 of the Romanian sample, followed by Romanian Cluster 1 
and then Hungarian Clusters 2 and 3. Indicator values, however, are substantially 
more volatile in the Romanian clusters. This trend applies not only to this metric, 
but to all analysed financial performance and asset-based indicators in general. 
In Hungarian clusters, by contrast, standard deviation is typically lower but so 
are performance values, reflecting greater balance but lower development poten-
tial. The extended analysis confirms that clusters cannot be evaluated objectively 
based on profitability metrics alone; a combined assessment of financial standing 
and asset position is essential. Coherence among the indicators is clearly observ-
able in this study as well, which further substantiates the relevance of the three-
tier classification of business performance.
Based on the results of the Kruskal-Wallis test, differences between the Roma-
nian business clusters were, for the most part, significant, except for the ratio of 
current liabilities, where no significant difference was observed (Lőrincz, 2025). 
By contrast, inter-cluster differences in the Hungarian sample were significant 
only in the case of three indicators, specifically the equity ratio (H=16.709; df=6; 
p=0.010), the quick ratio (H=17.809; df=6; p=0.007) and operating profit / net sales 
revenue (H=70.397; df=6; p<0.01). For the other five indicators, no statistically 
relevant difference was found. These findings indicate more marked differences 
between the Romanian business clusters, and a more homogeneous cluster struc-
ture but less diversified performance in the Hungarian sample.
For a more profound understanding of cross-cluster differences, the accounting 
structure of the businesses was also put under scrutiny (Table  5). The analysis 
revealed a higher mean asset base in Cluster 1 of medium performers within the 
Hungarian sample. In particular, fixed and tangible asset values were significant-
ly higher in this cluster than in Cluster 2 characterised by relatively stronger busi-
ness performance. As a consequence, businesses in Cluster 1 incur 2 percentage 
points higher depreciation expenses on average, alongside greater interest and 
personnel expenses relative to net sales revenue. Similar findings were applicable 
to the Romanian business clusters (Lőrincz, 2025).
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Regarding that the reference period encompasses the economic recession trig-
gered by COVID-19, it is an important finding of the study that businesses with 
larger asset holdings experienced a less favourable financial situation during this 
period. Even more so if their high interest expenses substantially eroded profita-
bility. By contrast, businesses with a lower asset base performed better on average.

Table  5
Mean accounting figures by Hungarian business cluster

Indicator
Cluster Kruskal-

Wallis  
test

df p
1 2

Total assets  13 167 407.05  5 681 769.22 11.17 6 0.08

Fixed assets  9 050 646.46  3 193 140.09 14.21 6 *

Tangible assets  8 616 576.25  3 181 484.12 14.05 6 *

Current assets  1 982 136.20  1 195 132.96 1.71 6 0.94

Current liabilities  1 953 571.36  919 782.93 1.65 6 0.95

Non-current liabilities  2 188 707.07  716 882.15 10.20 6 0.12

Equity  6 599 813.50  3 104 344.27 11.02 6 0.09

Net sales revenue  5 953 964.15  4 351 978.88 4.71 6 0.58

Profit after taxes  275 839.35  508 681.87 51.16 6 **

Operating profit  439 750.15  530 610.67 32.00 6 **

Significant at the **0.01 or * 0.05 level

Source: author’s elaboration and calculations

The results of the Kruskal-Wallis test show significant differences between the 
altogether 14 clusters in the two countries for all three profitability indicators 
(ROA, ROE, ROS) (Table 6). Dunn’s post hoc test was employed for a more precise 
examination of pairwise differences between the clusters (Table 7), with particu-
lar attention to the top-performing Romanian business Cluster 4 and Hungarian 
business Cluster 2.
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Table  6
Kruskal-Wallis test on Hungarian and Romanian business clusters formed on 
the basis of profitability indicators

  Kruskal-Wallis test df (Bonferroni-) corrected 
significance level

ROA (%) 547.351 13 **
ROE (%) 643.005 13 **
ROS (%) 554.057 13 **

**Significant at the 0.01 level

Source: author’s elaboration and calculations

In respect of ROA, Romanian Cluster 1 (medium performers) (p = 0.006; pBon-
ferroni = 0.56) and Romanian Cluster 2 (low performers) (p = 0.003; pBonferroni 
= 0.234) are not significantly different from Hungarian Cluster 1 (medium per-
formers) after applying the Bonferroni correction. Similarly, no significant differ-
ence is found between (comparatively high performing) Romanian Cluster 4 and 
(comparatively high performing) Hungarian Cluster 2 (p=0.06).

Table 7
Dunn’s post hoc test on profitability metrics across Romanian and 
Hungarian cluster pairs

Indicators
Cluster pair Dunn’s test 

statistic
Standard 

error z-statistic Significance 
(p)

(Bonferroni-) 
corrected 

significance levelRO HU

ROA (%)

1 1 81.137 29.62 2.739 0.006 0.56
2 1 –220.45 39.025 –5.136 0.003 0.234
3 1 448.765 32.683 13.731 ** **
4 1 379.758 42.43 8.95 ** **
1 2 –216.717 31.178 –6.951 ** **
2 2 –498.304 40.221 –12.389 ** **
3 2 150.911 34.102 4.425 ** **
4 2 81.904 43.532 1.881 0.06 1.00

ROE (%)

1 1 54.728 29.62 1.848 0.065 1.00
2 1 –179.032 39.025 –4.588 ** **
3 1 485.552 32.683 14.856 ** **
4 1 352.962 42.43 8.319 ** **
1 2 –261.712 31.178 –0.35 0.726 1.00
2 2 –280.924 40.221 –12.319 ** **
3 2 169.112 34.102 4.959 ** **
4 2 36.522 43.532 0.839 0.401 1.00
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Indicators
Cluster pair Dunn’s test 

statistic
Standard 

error z-statistic Significance 
(p)

(Bonferroni-) 
corrected 

significance levelRO HU

ROS (%)

1 1 146.159 29.62 4.935 ** **
2 1 –220.469 39.025 –5.649 ** **
3 1 369.204 32.683 11.296 ** **
4 1 595.646 42.43 14.038 ** **
1 2 –145.461 310.178 –4.66 ** **
2 2 –512.088 40.221 –12.732 ** **
3 2 77.584 34.102 2.275 0.023 1.00
4 2 304.023 43.532 6.984 ** **

**Significant at the 0.01 level

Source: author’s elaboration and calculations

In terms of the ROE indicator, Romanian Cluster 1 is not significantly different 
either from Hungarian Cluster 1 (p = 0.065) or Hungarian Cluster 2 (p = 0.726). 
The Romanian Cluster 4 and Hungarian Cluster 2 pair does not show any statisti-
cally significant difference either (p = 0.401).
For the ROS indicator, inter-cluster difference is not significant only in the case 
of (comparatively high performing) Romanian Cluster 3 and (comparatively high 
performing) Hungarian Cluster 2 when the Bonferroni correction is applied (p = 
0.006; pBonferroni = 0.56).
On the basis of the above findings, the Hungarian and Roman business clusters 
are not fully equivalent to each other. Although Romanian Cluster 1 and Hungar-
ian Cluster 1 as well as Romanian Cluster 4 and Hungarian Cluster 2 are similar 
in terms of ROA and ROE, these correspondences can no longer be substantiated 
for ROS. 

5  FINDINGS AND RECOMMENDATIONS 

Based on the comparative analysis of the financial performance of hotels in 
Romania and Hungary, cluster analysis was reasonable, particularly due to the 
heterogeneity characterising the sector. As with Romanian businesses, seven sta-
tistically distinct clusters were identified within the Hungarian sample, which 
answers the second research question (Q2).
The performance ranking of the Hungarian clusters, formed on the basis of prof-
itability indicators (ROA, ROE, ROS) calculated for the five-year reference period 
(2018-2022), is as follows: Cluster 2, 3, 1, 5, 6, 4 and 7. As in the Romanian sam-
ple, these may be grouped into three categories: comparatively high performers, 
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medium performers and low performers. A key difference, however, is that the 
threshold values between performance groups are lower in Hungary. Of Hungar-
ian businesses, 45.97% belong to high performers, 50.23% to medium performers, 
and 3.8% to low performers. Nevertheless, the ROA and ROE values of the Hun-
garian high-performing clusters are closer to those of the Romanian medium-
performing group. In Romania, the cluster of low performers is more clearly de-
lineated, comprising 14.36% of businesses. The findings confirmed the validity of 
the previously identified three performance groups based on indicators of capital 
structure, asset composition, liquidity and cost efficiency.
94.34% of businesses in the Hungarian sample were concentrated in two principal 
clusters. Therefore, these two clusters formed the basis for comparison to the four 
largest clusters in the Romanian analysis. According to the Kruskal-Wallis test, 
the clusters of the two countries differ significantly. Dunn’s post hoc test indicates 
that Romanian Cluster 1 (medium performers) and Hungarian Cluster 1, as well 
as Romanian Cluster 4 (high performers) and Hungarian Cluster 2, are partially 
comparable in terms of ROA and ROE; however, this correspondence does not 
hold for ROS. The answer to the third research question (Q3) is thereby that full 
cluster equivalence cannot be established, only partial correspondences can be 
identified.
The examination of sector-specific indicators reveals a more developed tourism 
infrastructure and higher tourism density in Hungary, whereas Romanian busi-
nesses performed more successfully in crisis management and financial recovery. 
Real turnover and recovering profitability indicator values also corroborate these 
observations, thereby answering the first research question (Q1).
Throughout the reference period, businesses with a smaller asset base and higher 
equity tended to achieve better financial performance on average in both coun-
tries. In the Romanian sample, more businesses belonged to the high-performing 
cluster, whereas the Hungarian sample was skewed towards medium performers. 
At the same time, the lower standard deviation values of Hungarian clusters indi-
cate more moderate volatility, suggesting that Hungarian businesses delivered a 
more balanced, albeit restrained, performance.
Common features of high-performing businesses include a low asset base, higher 
equity ratio, lower interest and depreciation expenses, and moderate personnel 
expenses. These businesses proved more resilient to economic downturns. 
Different performance levels call for distinct strategic priorities: exploiting growth 
opportunities for high performers, improving efficiency for medium performers, 
and strengthening financial stability and liquidity for low performers.
Recommendations for Romanian businesses – such as targeted marketing activi-
ties, pricing strategies and optimisation of capacity utilisation to improve ROA 
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(Lőrincz, 2025) – may also be applicable to Hungarian businesses. Proactive cor-
porate governance, the development of controlling systems and the adoption of 
international best practices would be equally important.
The study also identified several potential directions for future research, includ-
ing time-series analysis of cluster structures before and after the COVID crisis, 
examination of financial recovery trajectories, and cluster-based comparison of 
businesses in Central and Eastern European member states of the EU. Regional-
level (NUTS-2 or county) analyses and extension of the research to other seg-
ments of the tourism sector, such as hospitality, would also be useful. A limita-
tion of the present study is that it focused primarily on larger businesses. Future 
research should therefore include smaller businesses for a more complete picture 
of the state of the sector.
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