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Csaba Lentner (Hungary), Enikd Lencsés (Hungary), Szilard Hegedtis (Hungary),
Vitéz Nagy (Hungary)

ANALYSIS OF THE CRISIS
RESILIENCE OF UTILITIES
IN THE OWNERSHIP

OF MUNICIPALITIES IN HUNGARY
BETWEEN 2006 AND 2022

Abstract

Hungary’s utility sector, encompassing district heating, water services, waste manage-
ment, and public transport, has experienced notable shifts from municipal to priva-
tized ownership and back to community control between 2006 and 2022. The purpose
of this study is to assess the financial performance and crisis resilience of municipally
owned utility companies in Hungary between 2006 and 2022, with a particular focus
on the impact of state price regulation and the role of economic cycles. The regulation
was intended to ensure service affordability but imposed significant constraints on fi-
nancial flexibility and investment capacity. The study targeted a sample of Hungarian
local government companies, with two distinguished periods (2006-2013 and 2014-
2022), examining seven different financial indicators (formulas), e.g., EBITDA, ROA,
etc., with variance analysis and correlation analyses. These revealed that while compa-
nies operated effectively during periods of economic growth, the post-2020 polycrisis,
characterized by challenges such as the COVID-19 pandemic and rising energy prices,
exposed vulnerabilities, especially in the district heating sector. Financial indicators,
including EBITDA margin and liquidity ratios, showed mixed results, with profitabil-
ity improving in certain sectors but liquidity and return on assets (ROA) declining,
indicating stress on short-term solvency. The paper suggests that while price regula-
tion maintained affordability, it limited the capacity for swift adaptation during crises.
To enhance resilience, the study recommends incorporating more adaptive regula-
tory frameworks and investing in renewable energy and operational efficiency. These
changes would help municipally owned utility companies better withstand economic
fluctuations and maintain service continuity, contributing to long-term financial and
service stability.

Keywords municipal utilities, state price regulation, public service
sustainability, regulatory impact
JEL Classification H70, H76, H77, G38

INTRODUCTION

The operation and stability of public utility services, such as dis-
trict heating, water supply, waste management, and public trans-
port, are essential to social welfare and economic functionality. In
Hungary, municipally owned utilities provide these critical ser-
vices, directly impacting citizens’ quality of life and supporting
broader economic objectives, including sustainability, environ-
mental health, and economic resilience. These utilities serve as pil-
lars of infrastructure, ensuring accessibility to fundamental ser-
vices and contributing to public health and quality of life. However,
the sector has faced substantial challenges in recent decades, driv-
en by shifts in regulatory frameworks and ownership structures,
with the dual pressures of state policies and economic volatility
shaping their performance and viability.

http://dx.doi.org/10.21511/pmf.13(2).2024.15
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The task of balancing affordability with financial sustainability creates a complex scientific challenge for
policymakers and economists alike. The introduction of state price regulation in 2013 marked a decisive
turn in this balancing act, aiming to maintain service affordability for residents. However, this policy
imposed significant financial constraints on municipal utilities, limiting their ability to adapt to mar-
ket changes, sustain investment, and ensure financial stability. This limitation, compounded by recent
global economic strains — including the COVID-19 pandemic, the ongoing energy crisis, and inflation-
ary pressures — has highlighted an underlying tension: the resilience and adaptability of municipally
owned utilities under financial and regulatory pressures.

This dynamic tension between affordability and operational sustainability in municipally owned utili-
ties is a growing concern not only in Hungary but also globally, as many nations grapple with economic
and environmental crises that strain public resources. The Hungarian experience provides a unique
context to examine these issues, particularly within a post-transition economy where the roles of mu-
nicipal versus private ownership are still evolving. Studying the Hungarian utility sector can thus reveal
insights into how state-regulated models function under stress and how similar systems might be better
equipped to withstand external pressures while still fulfilling public needs.

Understanding the economic resilience of public utilities under such constraints is scientifically valu-
able, as it reveals insights into the viability of adaptive governance and sustainable financial models in
essential services. This study situates itself within this broader scientific problem, aiming to empirically
analyze the impact of regulatory constraints on the ability of municipally owned utilities to maintain
operations and recover from economic disruptions. Insights may contribute to the field of public ad-
ministration and policy by shedding light on resilience and sustainability within a regulated environ-
ment, offering a foundation for developing governance models that balance regulatory requirements
with adaptability and long-term stability.

1. LITERATURE REVIEW

AND HYPOTHESES

of housing and municipal services (Farynovych
et al.,, 2019) and the living standards of the pop-
ulation. However, the poor technical state of the

Utility companies play a vital role in providing basic
public services such as energy, water, and transport,
which are essential for the day-to-day functioning of
society. They also contribute to economic stability
and sustainability goals, especially in times of crisis.

Utility companies provide the energy supply of
a country, distribute and manage energy and re-
sources, and provide material public services to
households. It is the responsibility of the country’s
government to decide whether public services are
provided by community-owned (state or munici-
pal) or privately owned utility companies and to
what extent and in what form they regulate the
prices of services. In both cases, the government
has a responsibility to provide public services that
are satisfactory to the population, and it can use a
wide range of interventions to do so.

The utility sector is a significant branch of the na-
tional economy, as it directly affects the quality

http://dx.doi.org/10.21511/pmf.13(2).2024.15

industry can lead to a reduction in the quality
of services provided and can have a negative im-
pact on the environment (Farynovych et al., 2019).
Community-owned public service companies also
have a significant impact on the national economy.
Their mergers can contribute to business growth
and support national development (Dewi et al.,
2023). The merger process of state-owned corpo-
rations is subject to legal and tax analysis to ensure
compliance (Dewi etal., 2023). Municipally owned
firms also face specific challenges. The utilities in-
dustry is closely linked to the concept of a green
economy, which aims to increase the competitive-
ness of national economies. As major energy us-
ers, utilities have an interest in using a renewable,
favorable energy mix (Mladenovi¢ & Arsi¢, 2017).
Electric utilities, which include electricity genera-
tion, transmission, distribution, and trading, play
a crucial role in all national economies (Borowski,
2019). The green economy is a relatively new con-
cept, and its potential as a factor for achieving a

183



Public and Municipal Finance, Volume 13, Issue 2, 2024

differentiated position in the global economy is
still being explored (Mladenovi¢ & Arsi¢, 2017;
Fedotkina et al., 2019).

Municipally owned corporations (MOCs) mainly
provide infrastructure, welfare, and cultural pub-
lic services, complementing other public services
provided by the municipality. The accounting and
governance system of MOC:s is different from that
of the municipalities possessing them, but the rela-
tionship between the owner municipality and the
company is of paramount importance (Vakkuri et
al., 2021). The fragmented ownership of munici-
pal utilities diminishes cost efficiency, but MOCs
perform better when political influence is reduced.
Corporate governance is an essential factor in pro-
moting the efficiency of MOCs (Serensen, 2007).
Grossi and Thomasson (2023) examined the role
of holding companies in the governance of utility
companies, which can be useful in the manage-
ment and control of companies but can complicate
the governance structure. The analysis suggests
that politicians and public managers should con-
sider the advantages and disadvantages of estab-
lishing holding companies.

Esposito et al. (2021) analyzed the impact of prop-
erty rights on sustainable development and envi-
ronmental policy in Italian MOCs. It was investi-
gated whether multiple owners can generate bet-
ter performance compared to a single owner, and
whether the presence of private partners is crucial.
The results suggest that multiple ownership and
the presence of private partners have a positive
impact on sustainable development and environ-
mental policy in Italian MOC:s.

Corporate governance factors, such as a shared
vision, strategic coordination, and clear objec-
tives, are crucial in shaping the success of MOCs.
Continuous monitoring and evaluation are essen-
tial for municipally owned utilities to ensure that
strategies are effectively adapted to local needs
and circumstances, enabling these utilities to re-
spond more efficiently to changing environments
and customer demands (Daiser & Wirtz, 2021).

Exploring the European outlook on municipally
owned corporations highlights the common chal-
lenges and successes that define these companies’
role in delivering local public services. A compre-
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hensive comparison of MOCs in Europe revealed
the legal provisions that enable or hinder the cre-
ation of MOC:s in different countries and illustrat-
ed the common trends and differences that can be
observed in MOCs (Van Genugten et al., 2023).

A Dutch systematic review of municipally owned
corporations found that community-owned cor-
porations are generally more efficient in deliver-
ing local public services, such as waste collection,
water services, and local transport, but they face
a higher risk of early bankruptcy compared to
market-based corporations (Voorn et al., 2017).
The other Dutch study also dealt with the use of
business techniques, including factors influencing
the success of municipally owned companies. This
paper provides insights into the role of business
techniques, and it was found that business tech-
niques directly support the performance of MOCs
and mediate the relationship between autonomy
and performance (Voorn et al., 2020).

An analysis of the experience of Swedish MOCs
shows that, although companies want to improve
flexibility and efficiency, their over-reliance can
reduce transparency and democratic accountabil-
ity (Bergh & Erlingsson, 2024).

Examining the relationship between the effi-
ciency and quality of Polish MOCs, Jedynak and
Wasowicz (2021) found that in addition to finan-
cial performance, public needs and public percep-
tions of performance should be taken into account.
More efficient companies achieve higher customer
satisfaction.

Building on the European overview, this study
delves into the Hungarian context of govern-
ment-owned enterprises, examining the unique
regulatory, economic, and historical factors that
shape their operation and performance within the
country.

The excessive indebtedness of the Hungarian lo-
cal government sector, driven by practices such
as bond issuance and decentralized deficit man-
agement, created significant fiscal challenges.
Between 2011 and 2014, government-led fiscal
consolidation efforts, including central budget in-
terventions, were essential to stabilize the finan-
cial landscape of municipally owned enterprises.

http://dx.doi.org/10.21511/pmf.13(2).2024.15



These measures, combined with a broader under-
standing of crisis management tools, were crucial
for enhancing the sector’s resilience and stabilizing
municipal ownership of public utilities, which had
positive, albeit indirect, effects on operational effi-
ciency (Bethlendi & Lentner, 2018; Vasvari, 2020).

Corporate sustainability and regulatory compli-
ance have emerged as critical themes in the opera-
tion of municipally owned corporations. Although
research in this area often focuses on state-owned
enterprises across Central Europe, studies empha-
size the necessity of aligning corporate governance
with sustainability practices to ensure effective
service delivery and financial stability. The shift
in regulatory authority from municipalities to the
state, marked by Act CXXVT of 2011 and further
reinforced by the 2013 Act on National Assets,
transformed governance structures and central-
ized oversight mechanisms. This reorganization
aimed to prevent financial mismanagement, yet it
also introduced new challenges in aligning cost ef-
ficiency with public service obligations (Boros &
Fogarassy, 2019; Vasa et al., 2020).

Hungary’s unique approach to utility bill reduc-
tion in 2013, which mandated a 20-25% decrease
in household utility costs through state interven-
tion, set the country apart from others in Europe,
where market-driven price regulation remains
the norm. While this policy alleviated the finan-
cial burden on households, it also placed signifi-
cant pressure on service providers, adversely af-
fecting profitability and operational efficiency.
Consequently, there is a recognized need for
strong regulatory frameworks and rigorous in-
ternal controls to mitigate financial risks and im-
prove performance, particularly in the face of cri-
ses like the COVID-19 pandemic (Lentner et al.,
20205 Czirfusz, 2024; Van Genugten et al., 2023).

The increasing prominence of municipally owned
corporations in Hungary’s local public service pro-
vision since the 1990s underscores the importance
of efficient governance. Research highlights persis-
tent governance challenges, such as those identified
in municipal and state-owned companies, which
have led to financial instability and service quality
issues. Recommendations for improving manage-
ment discipline remain critical, especially as these
corporations continue to navigate economic down-

http://dx.doi.org/10.21511/pmf.13(2).2024.15
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turns and evolving regulatory landscapes. Insights
into the performance of utility management outside
Budapest reveal the complexities of balancing ser-
vice delivery with financial sustainability, empha-
sizing the need for strategic oversight and adaptive
governance practices (Agh et al., 2021; Domokos et
al., 2016; Hajnal & Kucsera, 2023).

All of the above highlights the crucial role of mu-
nicipally owned utility companies in providing
essential public services and contributing to eco-
nomic and environmental sustainability. Studies
indicate that while such companies may achieve
efficiency comparable to private firms, they of-
ten face higher risks of financial instability, par-
ticularly under strict regulatory frameworks like
state price control. International and Hungarian
sources emphasize the challenges of balancing af-
fordability and financial resilience, with recent
research underscoring the importance of adap-
tive governance and effective cost management
in crisis-prone environments. Additionally, the
Hungarian context, marked by shifts from decen-
tralized to centralized regulation, offers insights
into the unique operational and financial chal-
lenges municipally owned utilities face.

The purpose of this study is to assess the financial
performance and crisis resilience of municipal-
ly owned utility companies in Hungary between
2006 and 2022, with a particular focus on the im-
pact of state price regulation and the role of eco-
nomic cycles. This study examines the manage-
ment of municipally owned and repossessed pub-
lic service providers in the first years of a positive
business cycle (2006 to 2019) and a post-2020 neg-
ative business cycle (2020 to 2022). The two main
research hypotheses posed are as follows:

HI: State price regulation does not adversely af-
fect the management of the Hungarian mu-
nicipally owned utility companies (district
heating, water, waste management, and
public transport) in a favorable economic
environment but makes them inflexible in a
crisis environment.

H2:  The Resilience Index is able to detect the re-
silience of firms in the sectors (district heat-
ing, water, waste management, and public
transport) under study.

185



Public and Municipal Finance, Volume 13, Issue 2, 2024
2. METHOD

Based on the state price regulation, two periods
are distinguished, i.e., 2006-2013 and 2014-2022.
The financial indicators (formulas) examined in
these periods were as follows:

o EBITDA margin (EBITDA / Sales);

o Liquidity ratio (Current assets / Current
liabilities);

e Current ratio ([Current asset — Stocks] /
Current liabilities);

o ROA (PL after tax/ Total assets);

o  SFperTA (Shareholders funds / Total assets);
o MCperSales (Material costs / Sales);

o FAperTA (Fixed assets / Total assets).

For the overview of the periods, two main period
distinctions were used, namely the period 2006-
2013, which represents the period before the intro-
duction of state price regulation, and the period
2014-2022, which represents the period after the
introduction of state price regulation. The latter
analysis period is further broken down into peri-
ods to refine the analysis:

o the period 2014-2016, the period immediately
following the price regulation;

o 2017-2019, the boom period;
o the period 2020-2022, the period of polycrisis.

This study used the aggregation method to iden-
tify general trends. To explore the differences be-
tween the different periods (2006 to 2013 and 2014
to 2022), analysis of variance (ANOVA) was ap-
plied, where the independent variable was the sec-
tor, and the dependent variables were the variables
describing the business entity. The first period was
characterized by municipal ownership and mu-
nicipal price regulation (2006-2013); the second
period can be further divided into two important
periods of cyclical periods of municipal owner-
ship and state price regulation (2014-2019); while
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from 2020 onwards, the period was characterized
by a polycrisis, also in an official state price regu-
lation environment. Average figures were used to
explore the differences between the data.

The concept of resilience covers not only econom-
ics but also psychology, health, engineering, and
infrastructure. The most widely used Oxford def-
inition is the ability to recover quickly from ad-
versity, so at the most basic level, resilience is the
ability to withstand negative effects (Danes et al.,
2009; Folke et al., 2010; Avery & Bergsteiner, 2011;
Cheema-Fox etal., 2021). The Resilience Index (RI)
is defined as the amount of increase in material
costs that a company can handle without turning
its EBITDA negative, assuming no change in turn-
over. In the index, assuming an external economic
shock, only the cost of materials is considered as a
determinant. It is expressed as follows:

S

material

where RI - Resilience Index (%); S - Turnover
(HUF); C_ .. ,— Material cost (HUF).

The sectoral variance of the Resilience Index (RI)
was examined by analysis of variance, while corre-
lation analysis was performed to identify the fac-
tors (wealth, financial, profitability, and cost struc-
ture) affecting the RI.

The sample elements of the study were selected ac-
cording to four main criteria:

type of main activity;
o  price regulation affects the sector;

o accounting statements submitted each year
from 2006 to 2022;

o owned by a metropolitan municipality or a
city government with county rights.

The study focused on municipally owned com-
panies active in four public utility sectors (dis-
trict heating, water, waste management, and
public transport) with valid accounting reports
for 2006-2022. These sectors were chosen due to
their direct impact on quality of life and because

http://dx.doi.org/10.21511/pmf.13(2).2024.15



they have been subject to state price regulation
since 2014. The analysis was limited to companies
owned by the municipalities of Budapest and the
25 cities with county rights (representing 3.7 mil-
lion inhabitants in 2021) to ensure adequate cover-
age. According to the Orbis database, there were a
total of 1,063 municipally owned companies op-
erating in Hungary in 2022. Fifty companies fully
complied with the sampling criteria. Under the
screening conditions presented, the sample repre-
sents almost 20% of the total population (in terms
of the number of utilities), with national coverage,
while it covers 95% of the firms operating in this
industry in the county towns and Budapest.

Water utilities account for the largest share of the
sample (36%), followed by waste management
companies (30%), while public transport (9%) and
district heating (8%) account for a smaller share of
the sample.

3. RESULTS

Based on the analysis of the financial state of util-
ity enterprises, significant changes can be ob-
served between the period before (2006-2013) and
after (2014-2022) price regulation in 2013. Overall,
price regulation in 2013 had a mixed impact on
utility businesses. To test the research hypotheses,
the study used analysis of variance, and its prelim-
inary condition was met for all variables (based on
Levene’s test). As shown in Table Al, the variables
describing wealth-finance-income status included
as dependent variables are significantly different
across the sectors studied (Appendix A).

Public and Municipal Finance, Volume 13, Issue 2, 2024

In order to evaluate the analysis of variance, it is
common to use means plots, which visually pres-
ent the average values of the given sectors for a
given variable. Table 1 shows the values obtained.

Profitability, especially EBITDA margin, im-
proved in almost all sectors, indicating an in-
crease in cost efficiency. At the same time, a dete-
rioration in liquidity ratios is observed, which may
indicate a decrease in the solvency of companies
in the short term. In the post-regulatory period,
companies’ return on assets showed mixed results:
while some sectors, such as water utility, saw an
increase, others, such as district heating, saw a de-
crease (Table 1).

EBITDA margin increased in almost all sectors,
indicating that companies’ profitability improved.
For example, it increased from 10.49% to 15.20% for
district heating and from 15.28% to 19.55% for wa-
ter utility. By contrast, liquidity and current ratios
declined, suggesting a deterioration in short-term
solvency; e.g., district heating liquidity fell from
1.45 to 0.80. The ROA indicator, which measures
the efficiency of devices, shows mixed results: dis-
trict heating supply shows a decrease (from 5.23% to
3.85%), while water purification shows an increase
(from 5.86% to 7.05%). The SF/TA (equity ratio) and
FA/TA (fixed asset ratio) ratios remained relatively
stable, indicating that the capital structure and as-
set base of companies did not change significantly
between the two periods (Table 1).

For a more detailed analysis, the post-price regu-
lation period in this study is divided into three
phases: 2014-2016, i.e., the phase of introduction,

Table 1. Average value of variables describing the wealth-financial-income situation of sectors 2006—

2013 and 2014-2022

Source: Orbis database.

Sector

EBITDA
name :

Liquidity
ratio

Current
ratio

. margin (%) |

ROA (%) SF / TA (%) MC /S (%) FA / TA (%)

2006-2013 i

2014-2022

Note: DH — district heating; WM — waste management; WT — water utility; PT — public transport. N = 50.

http://dx.doi.org/10.21511/pmf.13(2).2024.15
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Table 2. Average value of variables describing the wealth-financial-income situation of sectors during

the different periods between 2014-2022

Source: Orbis database.

¢ Sector : EBITDA Liquidity Current
H H . : . . ROA(%) : SF/TA(%) i MC/S (%) : FA/TA (%
name : margin (%) : ratio ratio (%) ; /TA (%) ; /5 (%) ; /TA (%)
‘DH 1263 0.84 0.64 0.36 4164 © 4781 6935
2014-2016 1\ ~0.46 1.91 1.2 -1.79 31.19 16.58 70.54
Af:ter prlce e .. .. . . .. .. P
regulaon  WT 2.69 1.49 14 0.02 34.48 21.09 5512
"""""""""""""""" PT 2.62 0.71 0.63 121 27.28 28.6 65.74
DH 18.19 0.77 0.72 2.62 39.64 45.94 69.89
2017-2019 £y 5.42 16 1.54 2.94 32.9 13.22 33.24
growth W 4.98 1.41 1.3 0.9 36.2 15.17 5554
"""""""""""""""" PT 9.5 0.95 0.82 1.22 28.43 18.97 63.72
DH 14.85 0.81 0.73 2.27 40.52 4115 7118
2020-2022 WI\/I 4.;1 1.57 1.;31 3.95 36'.‘06 12'.‘56 ".27‘.89
Polycrisis  WT 5.69 131 1.22 0.75 35.2 15.68 5273
PT 8.91 0.91 0.67 1.01 27.67 23.16 58.38

Note: DH — district heating; WM — waste management; WT — water utility; PT — public transport. N = 50.

followed by 2017-2019, the business cycle of high-
est economic growth, and 20202022, which is the
period of the polycrisis (COVID-19, armed con-
flicts, etc.). Table 2 compares the trends in average
values with the period before the price regulation
and with the previous periods.

The data in Table 2 show that while district heating
has achieved significant financial improvements,
other sectors, such as water utility, continued to
face challenges in the period 2014-2019.

Based on EBITDA margin ratios, the district heating
sector experienced significant growth: it increased
from 12.63% in 2014-2016 to 18.19% in 2017-2019.
This suggests that companies have been able to
manage costs and increase profits more efficiently.
In contrast, EBITDA margin in the waste manage-
ment sector remained negative at —0.46%, indicating
that the sector continued to make losses during this
period. Liquidity ratios and current ratios indicate
companies’ ability to cover short-term liabilities. In
district heating, the liquidity ratio decreased but re-
mained relatively stable (from 0.84 to 0.77), while in
the water utility and waste management sectors, it
was higher, indicating that these sectors were able to
pay better in the short term (Table 2).

The change in ROA indicators shows mixed re-
sults: ROA for district heating increased from
0.36% to 2.62%, while in the waste management
sector, it was negative (-1.79%), showing poor as-
set use efficiency. The equity ratio in district heating

188

decreased slightly (from 41.64% to 39.64%), but re-
mains high, indicating a stable capital structure. In
contrast, it is lower in the waste management sector,
indicating greater dependence on external funding.
In the case of district heating, the share of working
capital decreased slightly but remained high (from
47.81% to 45.94%), meaning that the sector has suffi-
cient working capital to sustain operations. In con-
trast, waste management is low (16.58%), showing
weaker short-term financial flexibility (Table 2).

The stability of the fixed asset ratio (e.g., around
69% in district heating) indicates that these com-
panies rely heavily on physical assets, which is im-
portant in the long run but reduces the proportion
of liquid assets. This high asset value may repre-
sent flexibility constraints as physical assets are
less easily mobilized in emergency situations or
unexpected market changes.

According to the data, the period 2017-2019 was
the most successful for utility companies, espe-
cially in the district heating sector. During this
period, the EBITDA margin increased significant-
ly to 18.19%, indicating an improvement in profit-
ability. In addition, ROA increased to 2.62%, re-
flecting efficient asset use.

Although liquidity ratios declined slightly over
this period (e.g., the liquidity ratio was 0.77),
this did not affect financial success as improve-
ments in profitability and asset use were more
significant factors (Table 2).

http://dx.doi.org/10.21511/pmf.13(2).2024.15



Table 3. Variance analysis of the Resilience Index
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Source: Orbis database.

ANOVA
Source of variation Sum of Squares Codf Mean square F Sig.
Between Groups 4648.151 3 1549.384 ©0923 ¢ 0437
Within Groups . 77231504 g5 1678946
Total 81879.655 49 - }

Since at the time of finalizing this paper, the data
for the 2023 financial statements were not avail-
able, the principle used to calculate the Resilience
Index was that, provided that revenues do not
increase significantly, how much is the increase
in material costs that the company can tolerate
without generating losses, i.e., EBITDA = 0. This
tolerance range was examined from a sectoral
aspect by means of variance analysis. The cost
of materials was chosen as a baseline because
it is considered an exogenous factor, with utili-
ties having greater flexibility to respond to labor
needs and wages.

The analysis of variance found no significant dif-
ference in the resilience of the sectors in the study
(Table 3). Nevertheless, the average was visualized
using a means plot.

It is clear that district heating is the most sensi-
tive to material costs, as a total material cost in-
crease of 4.285% would already put the sector in
the negative range, which is alarmingly low, es-
pecially in light of the energy crisis in 2022. The
waste management sector has a higher tolerance
than district heating, at almost 25%, while the
water utilities sector and public transport have
the highest tolerance. Consequently, the district
heating sector has been very adversely affected by
the energy price increases that hit Hungary hard
in the aftermath of the war between Russia and
Ukraine (Figure 1).

In the context of the Resilience Index, a correla-
tion analysis was also carried out for the last avail-
able year (2022) in order to identify the variables
that can help establish a statistical relationship.

Table 4. Correlation analysis between the variables and the Resilience Index

Source: SPSS output.

Resilience CoE / Sales FA / TA (%) SF/TA MC / Sales ROA (%) Liquidity Current EBITDA margin
Index (%) 2022 2022 | (%)2022 0 %)2022 2022 | ratio 2022 | ratio2022 (%) 2022
Pearson -0.349° -0.288" 0215 = -0477° | -0145 | -0017 0.044 -0.314'
Rl T N S S SN N S S N
Sig. (2-tailed) 0.013 0.042 0.134 0.000 0.315 0.908 0.760 0.026
Note: * significance below 0.05%; ** significance below 0.01. N = 50.
Source: SPSS output.
33.29
35 30.7
30
24.12
25
20
X
15
10
< 4.29
. L]
District heating Waste management Water utility Public transport

Figure 1. Visualization of the average value of the sectors surveyed using a means plot
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Table 5. Decision on hypotheses

Hypothesis Decision
H1: State price regulation does not adversely affect the management of the Hungarian municipally owned utility :
companies (district heating, water, waste management, and public transport) in a favorable economic environment but i Accepted
makes them inflexible in a crisis environment. :
H2: The Resilience Index is able to detect the resilience of firms in the sectors (district heating, water, waste Accepted

management, and public transport) under study.

From the correlation analysis, this study found
relationships with four variables, but the
strength of the relationships is weaker than me-
dium, with a negative sign in all aspects. The
strongest relationship, which is even weaker
than the medium, is with the ratio of material
costs to sales, followed by the ratio of personnel
costs to sales, and finally, the EBITDA margin.
A negative relationship is also observed with the
ratio of fixed assets (Table 4).

The result implies that the higher the cost ratio,
the lower the resilience of the corporation, while
the negative relationship with the EBITDA mar-
gin is a surprising development. The negative re-
lationship with the fixed asset ratio is due to the
fact that firms with a higher asset ratio have a
higher expense ratio, which typically includes a
higher proportion of fixed costs.

4. DISCUSSION

Based on the literature review (e.g., Voorn et al,,
2017), municipal-owned enterprises may some-
times be more efficient in providing public ser-
vices than market actors. At the same time, the
probability of early bankruptcy is higher for these
companies. The findings of this study confirm
this claim, as the management performance of
decentralized, municipally owned utility com-
panies varied over the period 2006-2013, and
performance generally deteriorated with the in-
troduction of centralized price regulation (Table
5). Mitigating the restrictive effects of state price
regulation, for example, by introducing market-
based approaches, could help improve the fi-
nancial stability of companies. As a result, firms
could become more resilient to economic shocks,
leading to increased resilience.

Van Genugten et al. (2023) suggest that price reg-
ulation may sometimes limit firms’ profitability
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and financial flexibility. In the case of Hungarian
utility companies, financial stability has actually
deteriorated after the introduction of state price
regulation (2013), as the paper finds. Indicators
(e.g., EBITDA margin and ROA) declined dur-
ing the period under price regulation, especially
in the post-2020 polycrisis period, indicating the
limitations presented in the literature. Increasing
transparency and financial discipline, as well as
enhancing corporate autonomy, could facilitate
more efficient operations. Reducing over-central-
ization can lead to decisions better adapted to
local needs, which can contribute to improving
adaptability to economic cycles.

Boros and Fogarassy (2019) and Voorn et al. (2022)
suggest that efficient cost management and rapid
adaptability are necessary for the sustainability of
utilities. The analysis of the Resilience Index pre-
sented in this paper confirms that the crisis resil-
ience of sectors varied significantly and that cri-
sis management capabilities were not adequate in
all sectors. District heating and water utilities had
higher resilience, while waste management had
low indicators, which foreshadows the problems
in the sector, as reflected in the literature. The role
of utilities in the green economy could be key in
the future, especially by increasing the use of re-
newable energy sources. Integrating sustainabil-
ity goals could improve long-term competitive-
ness and reduce the negative effects of economic
shocks.

Based on Vakkuri et al. (2021) and Esposito et al.
(2021), the efficiency of municipally owned util-
ity companies is highly dependent on corporate
governance mechanisms and ownership structure.
The results of the study suggest that the function-
ing of Hungarian utility companies has often been
hampered by excessive centralization and lack of
transparency. Ownership control and financial
discipline should be strengthened, especially in
crises.

http://dx.doi.org/10.21511/pmf.13(2).2024.15
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CONCLUSION

The purpose of this study was to assess the financial performance and crisis resilience of municipally
owned utility companies in Hungary between 2006 and 2022, with a particular focus on the impact of
state price regulation and the role of economic cycles.

The findings indicate that the introduction of state price regulation in 2013 significantly impacted the
operation of these utility companies. While the regulation aimed to ensure the affordability of public
services, it simultaneously reduced the companies’ financial flexibility and constrained their investment
capacity.

The financial data show that the companies’ performance improved during the favorable macroeco-
nomic environment, especially between 2017 and 2019, supported by central budget subsidies and in-
creased household demand. In contrast, in the post-2020 period, marked by multiple crises (such as the
COVID-19 pandemic and rising energy costs), EBITDA margins and liquidity ratios deteriorated, par-
ticularly in the district heating sector, which proved highly sensitive to energy price increases.

These findings suggest that maintaining state-controlled price regulation is effective only in a stable and
favorable macroeconomic environment. In times of crisis, however, it poses considerable challenges, es-
pecially for municipally owned companies, given their limited financial resources. This study highlights
the need to increase flexibility in the regulatory environment to enhance the resilience of the utility
sector. This could include incorporating market-based approaches, enabling companies to adapt more
swiftly to economic shocks and shifts in the energy market.

This study proved that Hungarian price regulation among utility companies works well only in times
of economic prosperity. In contrast, in times of crisis the state has less resources to support enterprises,
making the management system inflexible, and therefore the first hypothesis is accepted. The second
hypothesis was also accepted, as the index proved that the sector most affected was district heating.

Additionally, this study proposes that to ensure the sustainability of public services, a regulatory and
support structure is required that allows utility companies to achieve financial stability, particularly in
crises. This could involve promoting greater use of renewable energy sources and enhancing energy ef-
ficiency, which would improve the companies’ long-term competitiveness and crisis resilience.
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APPENDIX A

Table Al. Summary of the analysis of variance of the variables under study for the period before

and after price regulation

Source: SPSS output.

) 2006-2013 2014-2022
Variable : :

F Sig. F : Sig.
_EBITDAmargin 6262 o 4874 ‘ 0
5.098 0 8.705 0
e 6092 O 8989 0
"""""""" 6346 o 7144 0
der Funds (SF) / Total As 7.109 0 6.821 0
Material Cost (MC) /Sales (S) 12066 05535 0
Fixed Assets (FA) / Total Assets (TA) 6.329 0 6.948 0
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