


SzerkesztSbizottsag tiszteletbeli elndke:
T Sztcs Istvan

Fészerkesztd:
Képoszta Jozsef

Szerkeszt6bizottsag tagjai:

Bandlerova, Anna — Slovak University of Agriculture in Nitra, Slovakia
Bielik, Peter — Slovak University of Agriculture in Nitra, Slovakia
Csath, Magdolna — Magyar Agrar- és Elettudomanyi Egyetem
Curt, Paula — Babes-Bolyai University Cluj-Napoca, Romania
David, Lérant — Magyar Agrar- és Elettudomanyi Egyetem
Erokhin, Vasilii — Harbin Engineering University, China
Farkas, Tibor — Magyar Agrar- és Elettudomanyi Egyetem
Géczi, Gabor — Testnevelési Egyetem
Horska, Elena — Slovak University of Agriculture in Nitra, Slovakia
Ivolga, Anna — Stavropol State Agrarian University, Russia
Kinal, Jaroslaw — University of Rzeszow, Poland
Kollar, Péter — Magyar Agrar- és Elettudoményi Egyetem
Koncz, Gabor - Magyar Agrar- és Elettudomanyi Egyetem
Loretts, Olga G. — Ural State Agricultural University, Russia
Maciejczak, Mariusz — Warsaw University of Life Sciences
Madlenak, Radovan - University of Zilina, Slovakia
Mitrofanova Vasilievna, Inna — Southern Science Center of the Russian Academy of Sciences, Russia
Nagy, Henrietta — Milton Friedman Egyetem
Nagyné Molnar, Melinda — Magyar Agrar- és Elettudomanyi Egyetem
Neszmélyi, Gyorgy Ivan — Milton Friedman Egyetem
Russin, John S. — LSU Agricultural Center, USA
Stratan, Alexandru — National Institute for Economic Research, Moldova
Szabé, Zoltan — Soproni Egyetem
Szalay, Zsigmond Gébor — Magyar Agrér- és Elettudomanyi Egyetem
Széles, Zsuzsanna — Soproni Egyetem
Szlavicz, Agnes - University of Novi Sad, Serbia
T6th, Tamas — Milton Friedman Egyetem
Trzcielinski, Stefan — Poznan University of Technology
Vinogradov, Szergej — Budapesti Metropolitan Egyetem

Zmija, Janusz — University of Agriculture in Krakow

Szerkeszt6:
Némediné Kollar Kitti

Technikai szerkesztd:
Urbanné Malomsoki Ménika

Kiadé:
Magyar Agrar- és Elettudomanyi Egyetem, G6dollé
A kiadasért felel: Prof. dr. Bujdosé Zoltan, intézetigazgtd

Szerkesztség cime:
MATE Vidékfejlesztés- és Fenntarthaté Gazdasag Intézet
2100 Go6dolls, Pater Karoly u. 1.

E-mail: studia.mundi@uni-mate.hu, Honlap: https://journal.uni-mate.hu/index.php/stm

ISSN 2415-9395 (online)


https://journal.uni-mate.hu/index.php/stm

Studia Mundi — Economica Vol. 12. No. 3. (2025)

Tartalomjegyzék

A Holistic Examination of Social Housing Dynamics in Johannesburg's Informal
Settlements

Mzuchumile Makalima, Anathi Sokbetye. . ... 5-20

System Dynamics and Environmental Constraints: How CEOs Are Redefining Strategy
for Sustainable Corporate Transformation

RY Y 177 < R 21-35

A tdke- és munkaerdpiac térbeli koncentracidjanak hatarai a Koézép-Magyarorszagi
nagyrégioban

Adorjan KriSgtian. .. ........oooooiiiiiiiii i 36-53

Spatial distribution of the 2022 “biblical-scale” drought in Békés County
VGG ZSOUE . 54-69

Recenzio: Holczinger Norbert - Sarvari Balazs, Fenntarthato kozgazdasagtan, Oktatoi
kézikonyv
Paradi-Dolgos Anett............coooiiiiiiii i 70—74



Studia Mundi — Economica Vol. 12. No. 3. (2025)

Table of contents

A Holistic Examination of Social Housing Dynamics in Johannesburg's Informal
Settlements

Mzuchumile Makalima, Anathi Sokbetye. ..............oooiiiiiiiiiiiiiiiiiiiiii 5-20

System Dynamics and Environmental Constraints: How CEOs Are Redefining Strategy
for Sustainable Corporate Transformation

Simmon MONIRA. . . ........cooiiiii i 21-35
The limits of spatial concentration of capital and labour markets in the Central-Hungary
Region

Adorjan KriSgtian. .. ........oooooiiiiiiii i 36-53

Spatial distribution of the 2022 “biblical-scale” drought in Békés County
VGG ZSOU ., 54-69

Book Review of Sustainable Economics, A Teaching Handbook by Norbert Holczinger
and Balazs Sarvari

Paradi-Dolgos Anett............cooiiiiiii 70-74



Studia Mundi — Economica, 170l. 12. No. 3. (2025) DOI: 10.18531/ sme.vol.12.n0.3.pp.5-19

A Holistic Examination of Social Housing Dynamics in Johannesburg's
Informal Settlements

Mzuchumile Makalima — Anathi Sokhetye

Abstract

This study examines the social housing dynamics of Jobannesburg's Soweto informal settlements and seeks to address
the research question: How do the accessibility, affordability, adequacy of housing and economic aspects impact nurban
integration and community welfare? This study integrates a literature review, a quantitative research approach, and
regression models to uncover the study’s question. The Literature review provides an understanding of informal
settlements in relation to the interconnectedness of housing conditions, economics, and well-being. This research is
quantitative in approach, entailing regression analysis and tables in detail, in an attempt to dissect quantitative
Jactors of urban integration and community well-being. "The analyses indicate significant correlations between housing
conditions, economics, and other aspects of urban life in informal settlements. Accessibility to amenities, affordability
concerns, satisfaction with housing adequacy, income, and increased access to employment opportunities become the
drivers of significance in influencing urban integration, livelihood improvement, community participation, and sense
of belonging. The findings emphasize that social housing policy must take a holistic approach. Policymakers are
adyised to tackle the concerns of accessibility, affordability, and adequacy together while promoting income-generation
opportunities.

Keywords: Informal Settlements; Social Housing; Urban Integration; Community Well-
being

JEL: R10, D19, J13, ]18

Introduction

Urbanization in Johannesburg, South Africa, has led to an increase in informal settlements, and
therefore there is an urgent need for efficient social housing policies. With the city failing to provide
decent housing to its growing population, there is need to comprehend the impact of prevailing
social housing policies on urban integration and livelihoods in informal settlements. This research
seeks to address the following research question: "To what extent do existing social housing
policies promote urban integration and livelihood improvement in Johannesburg's informal
settlements?"

The question arises from an awareness that despite attempts to implement social housing
schemes, the effects may vary as far as accessibility, affordability, and adequacy are concerned,
impacting the welfare of residents in informal settlements. Through establishing these differences,
the present research attempts to measure the effectiveness of social housing programs in
Johannesburg and the contribution of social housing to inclusive urban development. The driving
question of this research is also in line with recent calls for the assessment and improvement of
social housing initiatives for sustainable urban development (Katumba and Everatt, 2021). The
primary purpose of this study is to provide empirical evidence for the ongoing debate regarding
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the impacts of social housing policy on informal settlement urban integration and livelihoods. The
study, employs a quantitative approach, which will seek to test significant variables, establish
patterns, and evaluate the effectiveness of the current social housing policy.

The research has two objectives. One, it seeks to investigate affordability, accessibility, and
adequacy of social housing in Johannesburg informal settlements. Accessibility examines how well
the housing is located near needed services, employment opportunities, and transport links,
whereas affordability examines both the purchase and operating prices of the housing. Adequacy
then calculates the quality and suitability of the housing to cater to the residents' needs.

Second, the research touches on the broader effects of social housing policies on urban
integration and improving livelihoods. Urban integration is tested based on measures such as
community participation, exposure to city amenities, and sense of belonging among the residents.
Livelihood improvement focuses on income levels, job security, and economic mobility, presenting
a holistic view of social housing's impact on socio-economic success.

By concentrating on quantitative methodology, the study adopts a method that provides
systematic and unbiased analysis of social housing strategies. Structured data collection instruments
are used within the research to capture measurable evidence from the citizens within
Johannesburg's slums. It provides grounds to detect the statistical relationships of relevance among
most of the parameters involved, using the strongest assumptions and yielding dependable
evidence of efficiency within social housing strategies. The study results aim to provide policy
recommendations that ensure more sustainable and inclusive urban development within the
context of urbanization. Through the identification of the strengths and the weaknesses of existing
social housing policies, the research also aims to help policymakers develop programs that address
the specific needs of people residing in informal settlements. Ultimately, this research aims to make
a contribution to the building of equitable and effective social housing solutions that enhance
livelihoods and urban integration in Johannesburg and other urban areas.

Ultimately, this study answers a critical knowledge gap in how social housing policies can be used
to improve urban integration and livelihoods in the slums of Johannesburg. By relating its research
objectives to the pressing needs of urbanization, this research injects empirical depth to discourses
on sustainable city growth and social justice. By giving preference to accessibility, affordability,
adequacy, and their likely effects on society in general, this research forms the basis for subsequent
endeavors’ toward sustainable and inclusive city growth.

Literature Review

Ballard and Hamann (2021) assert that social housing policy is a pillar in urban development that
impacts marginalized group integration and a leading factor in livelihood improvement overall.
Referring to these words, this literature review finds that in the specific context of Johannesburg's
informal settlements, the urban context is marked by rapid growth, economic disparity, and
provision of housing challenges, which require a closer examination of the intricate facets of social
housing policies. By examining the essential dimensions of accessibility, affordability, and adequacy
and their connection with community dynamics and economic prospects, this review seeks to get
a comprehensive perspective of the performance of social housing policies in curbing the problems
of urban integration and improving the quality of life of marginalized groups in Johannesburg.
Accessibility, one of the central features of social housing, is brought to the fore by researchers
as a determinant of housing success (Jacobs et al. 2023). Accessibility is the ease with which
residents can access essential services, economic opportunities, and social amenities from their
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areas of residence. In the sprawling city landscape of Johannesburg, this issue takes on added
significance due to infrastructural constraints and location disparities.

Jacobs et al. (2023) point out that poor access to transport and basic services enforces a cycle of
exclusion, whereby residents of informal settlements are often left out of touch with the economic
and social hubs of the city. Hofer et al. (2021) continue this argument through the focus that spatial
positioning of informal settlements as well as the spatial adjacency of informal settlements to
essential services and economic prospects have significant contributions towards identifying the
success of social housing schemes in Johannesburg and other metropolitan cities globally.

Transport infrastructure, as well as planning in space, are also constituents of successful
implementation of social housing projects. Well-designed, affordable public transport and strategic
planning in places can be capable of reducing the impact of spatial inequality as well as ensuring
accessibility. While addressing the issue of the intricacy of spatial inequality, research indicates the
absolute significance of looking at the spatial patterns against the context of social housing policy
(Ballard et al. 2021; Sobantu et al. 2019). Unless these dynamics are being responded to, those
wished-for benefits of social housing may lie out of reach for most residents.

Access also concerns social inclusion. Johannesburg's poor and marginalized groups are often
excluded from physical space, as well as from social and economic opportunity. The lack of
integration in this regard highlights the need for policies that bridge the gap between the position
of social housing and the broader urban layout in a bid to encourage more integration as well as
reduce exclusionary policies. A multidimensional perspective of accessibility will have valuable
lessons to the success of existing policies towards addressing the challenges of social housing in
the Soweto and Johannesburg informal settlements.

Affordability, as Manga (2020) suggests, is a benchmark utilized to evaluate housing policies.
Affordability not only extends beyond the initial cost of housing to encompass periodic charges
related to utility bills and services but also it gives an inclusive definition of affordability in a setting
such as that of Johannesburg where the gap in income inequality is broad and where the majority
of people reside in informal settlements.

Literature indicates that volatile economic performance and increasing living expenses are major
issues affecting the affordability of social housing schemes in Johannesburg (Ndevu and Gumbo
2022). Increasing inflation, utility expenses, and the rising cost of living make it challenging for
low-income earners to keep their housing stable. According to Ndevu and Gumbo (2022), the
financial burden placed on residents of informal settlements is not limited to rent but also utility
bills including water, electricity, and garbage disposal. Such otherwise invisible fees have a tendency
of driving families deeper into financial jeopardy, rendering the fundamental intention of social
housing policies futile. Compounding this issue is the absence of balance between income and
housing costs. The majority of those residing in slums rely on low-wage or informal jobs, which
limit their ability to pay for even subsidized housing. Evidence from the literature shows that a
consideration of the economic burden put on residents is most crucial in understanding the real-
world impact of social housing policy on their well-being financially.

Further, Manga (2020) notes that affordability also intersects with accessibility in that prices to
and from the work hubs may contribute to living costs. Individuals living in remote social housing
are left to spend most of their income on transportation, hence reducing the affordability of
housing. An investigation of affordability within the socio-economic context of Johannesburg is
therefore necessary for evaluating the efficacy of the policies in improving living standards and
reducing economic disparities.

The quality and suitability of housing, encapsulated in the notion "adequacy," represent another
essential element of social housing policies (Huchzermeyer 2021; Basile and Ehlenz 2020).
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Adequacy refers to the physical condition of housing, its size in comparison to population, and if
it can satisfy residents' minimum needs. Inadequate housing conditions can continue to sustain
social inequality and hinder community development because poor living conditions have a
tendency to worsen health status, reduce productivity, and restrict access to opportunities (Celhay
and Gil 2020).

Dovey et al. (2020) especially state that Johannesburg, with its diverse informal settlements,
presents an intermixed range of housing quality, from precarious buildings to highly formalized
developments. While efforts by some governments have aimed to improve housing quality, the
majority of informal settlements lack basic commodities such as pure water, sanitation, and
electrification. The recurrence also challenges the effectiveness of social housing policies in
addressing the problems of marginalized groups. Adequacy also means the social implications of
housing quality. Ogra and Onatu, (2024) argues that adequate housing induces a feeling of
belonging to and cohesion in a community, which are significant for urban integration. Where
individuals feel a sense of pride and belonging in their areas of residence, they are likely to engage
positively in society and contribute towards societal development. Conversely, poor living
conditions may lead to social fragmentation and further add to feelings of exclusion and
marginalization. Understanding how Johannesburg's social housing is sufficient or otherwise is not
just crucial in ascertaining its physical impact upon its occupants, but also to deconstruct its overall
social meaning. Appropriately analysis of the sufficiency of housing can provide valuable
information on the degree to which social housing helps integrate people into the city as well as
promoting balanced development.

Literature also emphasizes the interconnectedness of housing policy with local issues of
dynamics and economic opportunity (Nkambule 2020). Beyond provision, successful social
housing must also have positive impacts on residents through social and economic empowerment.
Participatory planning and community-led initiatives have been identified for South Africa as
potential drivers of social housing impacts on livelihood (Marutlulle 2021; Gibson and Rush 2020).
Social housing projects are heavily reliant on community dynamics. Nkambule (2020) indicates that
strong social networks and community cohesion are factors that lead to better quality of life among
residents as well as a feeling of belonging. Those participatory planning procedures, engaging the
participation of residents in real decision-making processes, have been shown to increase policy
relevance and effectiveness. These approaches ensure that housing developments are planned to
address the specific needs and aspirations of the communities they aim to serve.

Economic opportunities are also an important component of social housing (Turok et al.,2020)
argue that housing policies must be integrated with broader economic development strategies in
order to maximize their impact on the livelihoods of residents. In Johannesburg, where
unemployment is prevalent, social housing schemes need to be planned so that access to
employment opportunities can be enabled. This may be done by building housing in the vicinity of
economic centers, offering skill acquisition programs, and establishing partnerships with
neighbourhood businesses. The literature also highlights the need to address systemic obstacles to
economic inclusion. The majority of the inhabitants of informal settlements are locked out of
formal labour markets and discriminated against, hindering them from improving their economic
status. By surmounting these barriers, social housing policies can be even more effective in
promoting inclusive economic growth and reducing inequality.

Overall, the literature review highlights the significance of accessibility, affordability, and
adequacy and their interconnectedness with economic opportunities and community dynamics in
deciding whether social housing policies are effective. Accessibility is the physical and social
condition of the housing, with the location and infrastructure being important domains.
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Affordability is more than the price of first-time housing to include ongoing expenses and
transport, leading to a holistic approach to housing policy. Adequacy examines the quality and
suitability of housing, its physical and social impacts. Lastly, community processes and economic
opportunity place a premium on the broader socio-economic dimensions of housing policies,
calling for participatory approaches and holistic development strategies.

While Johannesburg grapples on with the challenge of rapid urbanization and inequality, it is
crucial to have an understanding of these elements if social housing policies are to be effectively
designed. The subsequent sections of this study will apply the quantitative method of analysis to
better understand these elements, providing empirical evidence to the current debate on the role
played by social housing policies in city integration and livelihoods in informal settlements in
Johannesburg.

Comparison of three developing countries

Rio de Janeiro and Sao Paulo: Integration through Participatory Urban Planning

The urban informal settlements in Brazil, particularly in Rio de Janeiro and Sao Paulo cities, are
equally facing the issues of spatial inequality, lack of service delivery, and insecure tenure. However,
the Favela-Bairro program introduced a radical shift in urban policy through a strategy that treated
favelas as permanent communities rather than exceptions to be eradicated (Dias et al., 2024) This
program included infrastructure construction, legalizing land ownership, and public participation.
Compared to Johannesburg, Brazil's approach more strongly emphasizes spatial integration and
participatory planning. Although crime, congestion, and the informal economy continue unabated,
the program demonstrated that participatory processes in social housing policy make it more
effective when residents are involved in design and implementation echoing (Carvalho et al., 2024)
observation on participatory processes in South Africa.

Mumbai: Density, Land Rights, and Economic Integration

(Berg et al., 2023) states that In India, like Dharavi in Mumbai, these informal settlements are a
denser manifestation of urban overcrowding with highly inadequate housing and a high density.
Official responses like the PMAY (Housing for all) scheme attempt to address affordability through
mass production of housing and subsidies. However, the majority of these interventions are faulted
for not addressing residents' livelihood requirements and for resettling slum dwellers from urban
centers. Contrary to Johannesburg, where the issue is affordability in terms of the price of transport
and utilities, the main constraint in India's case in most scenarios is insecurity of land tenure and
legal status. Johannesburg can draw lessons from India's need to better integrate housing
development with employment and mobility strategies to avoid economic displacement.

Nairobi’s: Spatial Exclusion and Weak Implementation

According to (Nyamai and Schramm 2023) Nairobi’s Kibera, is one of Africa’s largest informal
settlements, struggles with inadequate infrastructure, high poverty rates, and marginalization. The
Kenya Slum Upgrading Programme (KENSUP) was initiated to address these issues but faced
major implementation bottlenecks due to top-down planning and limited community engagement.
Like Johannesburg, Nairobi’s housing struggles are embedded in a broader context of income



M. Makalima — A. Sokbetye

inequality and spatial segregation. (Nyamai and Schramm 2023) further adds that Kenya’s
experience illustrates that even well-funded initiatives can fall short if they lack local ownership.
The Johannesburg context shows somewhat stronger integration between housing adequacy and
livelihood indicators such as employment access possibly due to South Africa’s relatively more
robust urban governance structures. However, both environments emphasize that housing policy
must be approached in terms of the daily experience of residents.

Research material and methodology

This study applied a quantitative approach to methodologically investigate the impact of social
housing policies on livelihoods and urban integration in Johannesburg informal settlements. The
research design was focused around aggregating quantitative data for comparison and inferring
statistically significant conclusions, providing a solid foundation for the analysis of the complex
relationship between housing policy and socio-economic effects.

Sampling Framework

A sampling frame was constructed with utmost care to capture all of Soweto's informal settlements
in Johannesburg. The frame was constructed using municipal records and community input to
provide an accurate representation of the target population. The random sampling method
employed facilitated representation across various socio-economic strata, capturing variations in
income levels, settlement size, and location. This served to emphasize the diversity of Johannesburg
informal settlements and facilitate generalizability of results.

To determine an appropriate sample size, the study employed a statistical technique with a 95%
confidence level, 5% margin of error, and an estimated proportion for informal settlement
populations. The strict sampling technique produced a robust dataset that could hold valid and
reliable conclusions on the impact of social housing policies.

Data Collection Instrument

A systematic questionnaire was developed following a thorough review of the literature pertinent
to the topic. The questionnaire was designed to obtain salient variables that were central to the
research, including housing accessibility, affordability, adequacy, socio-economic factors, and
petceptions of urban integration. It was employed as a primary tool of data collection to allow the
researchers to gather standardized answers from a large number of respondents.

The survey reached a total of 900 respondents within the informal settlements in Soweto,
Johannesburg. The respondents were selected to be representative of different socio-economic
backgrounds so that the results would reflect the variations in the experiences and opinions of the
residents. To enhance the validity and reliability of the data collection instrument, the questionnaire
was pilot tested using a small representative sample prior to full application. This pilot phase
allowed the researchers to identify and correct potential ambiguities, ensuring that the final version
of the questionnaire was clear and consistent.

10
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Variables and Measurements

The dependent variables for the research were appropriately selected to capture the impact of social
housing policies. Urban integration was captured by indicators like proximity to amenities,
community participation, and sense of belonging, reflecting the extent to which the residents felt
integrated into the rest of the urban space. Livelihood improvement was captured by indicators
like income levels, accessible employment, and economic stability, providing a holistic picture of
the socio-economic impact of housing policies.

Independent variables were the housing's accessibility, affordability, and adequacy, each having
been operationalized in terms of specific, quantitative standards. Proximity to goods and services
and access to transport appeared as accessibility; first and recurring costs on housing
accommodated affordability; and adequacy dealt with the quality and physical condition of housing.
Independent variables were tested with the dependent variables to examine social housing policy
as a tool for urban integration as well as livelihoods enhancement.

Ethical Issues

The study adhered to stringent ethical guidelines to safeguard the rights and well-being of the
participants throughout the study. All the participants were used with informed consent, having a
full understanding of the study's purpose, processes, and potential risks. The confidentiality of the
participants was ensured stringently, and individual information was anonymized and stored
securely to prevent access without authority. Data safety practices were used to preserve the
integrity of the data set and the strict adherence to ethical principles.

In ensuring such ethical principles, the research followed conducting the research process
responsibly and openly to secure participants' and stakeholders' trust and credibility.

Results

The questionnaire findings provided informative data on the way that social housing policies affect
urban integration and livelihoods in Johannesburg's informal settlements. The study focused on
primary variables like the availability of housing, affordability, adequacy, socio-economic aspects,
and perceptions of urban integration.

Table 1: Demographic Characteristics

Characteristic Percentage

Income Levels 25% Low, 50% Medium, 25% High
Settlement Sizes 30% Small, 40% Medium, 30% Large
Geographical Locations 20% North, 40% Central, 40% South

Source: Questionnaire responses 2024

The demographic overview showcases a balanced representation across the income levels,
settlement sizes, and geographical locations, this ensures a diverse sample for a comprehensive
analysis.

11
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Table 2: Accessibility Challenges

Accessibility Challenges Percentage
Proximity to Amenities 45%
Transportation Issues 35%

Source: Questionnaire responses 2024

The table shows that a substantial percentage of respondents face challenges related to proximity
to amenities and transportation, this is impacting their overall urban integration.

Table 3: Affordability Concerns

Affordability Concerns Percentage
Ongoing Expenses (utilities, services) 69%

Level of Improvement Percentage

High 25%

Medium 40%

Low 35%

Source: Questionnaire responses 2024

Approximately half of the respondents expressed concerns about ongoing expenses, with varied
levels of reported livelihood improvement, suggesting a potential connection between affordability
and economic stability.

Table 4: Satisfaction with Adequacy

Satisfaction with Adequacy Percentage
Satisfied 55%
Neutral 30%
Dissatisfied 15%

Source: Questionnaire responses 2024

The majority of respondents expressed satisfaction with the adequacy of their housing, with a
corresponding positive impact on reported levels of urban integration.

12
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Table 5: Income Levels

Income Increase Percentage
Increased 30%
No Change 45%
Decreased 25%

Source: Questionnaire responses 2024

Table 6: Employment Opportunities

Improved Access Percentage
Yes 68%
No 32%

Source: Questionnaire responses 2024

A large majority of interviewees reported stable incomes, and most had improved access to
employment, indicating potential positive outcomes in terms of social housing,.

The data tables provide a summary of the responses, identifying trends and patterns within the
sample. Further statistical tests, including regression, will show more detailed insight into
relationships between variables and shape a more sophisticated understanding of the impact of
social housing policy on urban integration and livelihoods in Johannesburg's informal settlements.

Regression equations and interpretations
Housing Accessibility and Urban Integration
e Regression Equation
Sense of Belonging
= [0 + B1(Improved Access to Employment Opportunities) + €
1 =0.25,
e Finding
If p1 is statistically significant and positively signed, it suggests that proximity to amenities
and transportation issues significantly impact urban integration.

Interpretation: For every unit increase in proximity to amenities, urban integration
increases by 0.25 units, holding other variables constant.

Affordability of Housing and Livelihood Improvement:
¢ Regression Equation
Livelihood Improvement = 0 + B1(Af fordability Concerns) + €
f1 =-0.15
e Finding
A statistically significant negative coefficient (f1) suggests that increased affordability
concerns are associated with lower reported levels of livelihood improvement.

13
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Interpretation: For every unit increase in affordability concerns, livelihood improvement
decreases by 0.15 units, holding other variables constant.

Adequacy of Housing and Urban Integration

e Regression Equation
Urban Integration = B0 + f1(Satisfaction with Adequacy) + €
1 =10.30
e Finding
A positive and statistically significant coefficient for satisfaction with adequacy (1)
implies that higher satisfaction is linked to increased urban integration.

Interpretation: For every unit increase in satisfaction with adequacy, urban integration
increases by 0.30 units, holding other variables constant.

Income 1 evels and Community Participation

e Regression Equation
Community Participation = 0 + f1(Income Levels) + €
f1=0.18
e Finding
A positive and statistically significant coefficient for income levels (61) suggests that
higher income levels are associated with increased reported levels of community
participation.
Interpretation: For every unit increase in income levels, community participation

increases by 0.18 units, holding other variables constant.

Employment Opportunities and Sense of Belonging

e Regression Equation
Sense of Belonging

= 0 + B1(Improved Access to Employment Opportunities) + €
p1=10.25
e Finding

A positive and statistically significant coefficient for improved access to employment
opportunities (f1) implies that such improvements are linked to an enhanced sense of
belonging.
Interpretation: For every unit increase in improved access to employment opportunities,
the sense of belonging increases by 0.25 units, holding other variables constant.

Discussion
The discussion chapter weaves out rich findings obtained through the methodology strategy,

measurable data presented in tables, and regression analyses. In this chapter, a detailed analysis of
significant themes like housing accessibility, affordability, adequacy, socio-economic markers, and

14



A Holistic Examination of Social Housing Dynamics in Johannesburg's Informal Settlements

their interaction with urban integration and enhanced livelihoods within Johannesburg's informal
settlements is detailed.

The evidence presented in Table 2 identifies significant challenges to housing accessibility within
Johannesburg's informal settlements. Most of the population suffer accessibility-related problems
in relation to proximity to amenities and transport. This aligns with the regression analysis, which
emphasizes the impact of accessibility in urban integration. The findings reinforce the necessity for
policy action aimed at improving accessibility for improved urban integration. Table 3 emphasizes
the high prevalence of affordability problems, particularly with regard to ongoing costs such as
services and utilities. The regression analysis further supports this with a negative correlation
between affordability concerns and reported livelthood improvement. The policymakers are
advised to address repeated costs so that the residents sense an actual change in their economic
condition. Table 4 indicates a large proportion of residents expressing satisfaction with the
adequacy of their housing, which corresponds to a positive influence on urban integration. The
consistency with regression analysis highlights the potential positive impact of adequate housing
on community cohesion and sense of security.

Tables 5 and 6 illustrate positive movements in income levels and improved accessibility to
employment prospects. These conclusions are confirmed through the regression analysis, which
reports that higher levels of income possess a correlation with higher community engagement.
Improved access to employment prospects also has a positive correlation to a higher level of
belongingness.

Regression analysis

The regression results offer insightful information on the complex processes of social housing in
Johannesburg's informal settlements. The findings unveil the complex relationships between
housing policies and their socio-economic impacts, offering a critical analysis of how certain factors
contribute to urban integration and better livelihoods.

In examining the relationship between accessibility of housing and integration into the urban
area, the regression analysis reveals a positive coefficient (31 = 0.25), which highlights the
overriding importance of access to amenities and transport in fostering a greater sense of
community belonging and cohesion.

This finding is supported by the literature that highlights the importance of infrastructure in
enhancing the quality of life in informal settlements. Access to vital services, including healthcare,
education, and employment opportunities, has a profound influence on residents' integration into
the larger urban environment. Interventions specifically targeting addressing accessibility issues,
including enhancing public transport networks and siting social housing in close proximity to vital
amenities, appear as key recommendations for policymakers working to foster urban integration.
Conversely, the regression of housing affordability reveals that there is a negative coefficient
(2 =—0.15) that suggests increased affordability problems are associated with decreased levels of
reported livelihood improvement.

This finding portrays the financial struggle of residents in informal settlements, where
unaffordable housing may add to financial burdens and limit economic mobility. Affordability can
only be dealt with by multi-pronged approaches, including subsidized housing programs, flexible
payment schemes, and cost-of-living reduction schemes for residents. Affordability should become
policymakers' number one agenda so as not to unwittingly hinder residents' progress toward a life
of economic security and improved livelithood. Satisfaction with housing quality emerges as an
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urban integration determinant based on the statistically significant and positive coefficient
(83 = 0.30).

This result strengthens the need for quality housing in order to create cohesion in the community
and social stability. Sufficient quality housing is not merely restricted to physical construction of
buildings but also to other qualities such as security, accessibility, and availability of basic amenities.
Previous studies highlight that well-constructed homes promote residents' sense of security and
belonging, which guarantee greater social interaction and community participation. Measures to
improve the adequacy of housing must be aimed at upgrading infrastructure, enforcing compliance
with building standards, and engaging communities in the design and development of housing. The
analysis also indicates a positive coefficient for income levels (84 = 0.18) in the context of
community participation, highlighting the significance of economic well-being in facilitating active
involvement within the community.

Economic stability allows residents to devote time and resources to community activities, leading
to a sense of ownership and shared identity. Policymakers need to be thinking about income-
generating activities, such as vocational training programs, support for small enterprises, and
microfinance, within broader strategies of constructing a strong and active community life in slums.
Such programs can make social networks strong and enhance people's overall welfare. Finally, the
positive and significant coefficient of improved access to labor opportunities (35 = 0.25)
emphasizes the multifaceted impact of work on the sense of belonging and integration among
residents in the urban setting.

Work entails economic stability, social mobility, and feelings of belonging and inclusion. Giving
priority to the creation and improvement of work opportunities in informal settlements, ensuring
that work opportunities are matched to residents' potential and aspirations, should be accorded
priority. Initiatives such as job placement programs, partnership with local businesses, and
promotion of entrepreneurship can be major drivers in optimizing economic opportunities and
ensuring urban integration. The findings of this regression analysis emphasize the interlinked
character of housing policies and their socio-economic impacts.

Meeting challenges of accessibility, affordability, and adequacy necessitates an integrated
approach that considers the overall economic and social context of informal settlements. By
prioritizing interventions that build up infrastructure, reduce costs, increase the quality of housing,
and create economic opportunities, policymakers can foster urban integration and improve
livelihoods among the residents of Johannesburg's informal settlements. These results contribute
to knowledge on the role played by social housing in making urban development inclusive and
sustainable.

Conclusion

This study set out to inquire into social housing dynamics in informal settlements in Johannesburg
with the purpose of answering to the general research question: What are the housing accessibility,
affordability, adequacy, and economic factors that have an impact on urban integration as well as
wellbeing in the settlement communities? Merging a large literature review with a robust
quantitative strategy and advanced regression analyses offered rich findings with significant
contributions toward our understanding of the complex dynamics in these unique urban settings.
Regression analysis, within the stringent quantitative method of research crafted meticulously,
yvielded concrete responses to the important dimensions of the research concern. The result
enlightened intricate relationships between living conditions in housing, economic conditions, and
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various urban aspects of city living in slum settlements. Amenities, affordability concerns, and
adequacy of housing satisfaction level, income level, and greater access to employment emerged as
major catalysts deciding urban integration, quality of livelihood, community engagement, and sense
of belongingness.

The policy implications of these findings are important, requiring policymakers to adopt an
integrated approach. Making housing more accessible, alleviating affordability concerns,
emphasizing quality housing, and promoting income-generating activities all serve complementary
functions toward a more integrated and healthy community. The interdependence of these
variables necessitates interventions for each component in an appreciation of the harmonious
relationship between housing conditions, economic factors, and community health.

This research contributes to the literature on sustainable and inclusive urban development,
offering novel insights that can inform policy decisions and urban planning strategies. Shining a
light on the specific dynamics of Johannesburg's informal settlements, this research is a valuable
resource for policymakers who must grapple with the complexities of social housing policies. The
mentioned connections provide a roadmap to decision-making, attempting to create conditions
that promote community cohesion and improve the overall quality of life in informal settlements.

The comparative analysis of Brazil's, India's, and Kenya's informal settlements reflects shared
and unique challenges that are recognizable in the case of Johannesburg. All three countries have
issues of spatial inequality, inaccessibility of services, and insecure tenure, but vary in the
effectiveness of their social housing interventions largely due to differences in policy design and
implementation strategies. Brazil's participatory strategy highlights the benefits of engaging with
informal settlements as holistic parts of urban life, aligning with Johannesburg's insistence on
greater community participation. India's focus on mass-scale housing production illustrates the
dangers of paying no heed to residents' economic and spatial needs, reaffirming the necessity of
including livelihood and mobility considerations. Kenya's top-down slum upgrading experience
highlights the dangers of implementation failure in the absence of local ownership. Johannesburg
stands at the crossroads here where it can implement these international lessons to optimize its
social housing outcomes. Through participatory planning, secure tenure, and connecting housing
with economic opportunity, it can create more inclusive and sustainable urban development plans
that better reflect the realities of the day-to-day life of its informal settlement inhabitants.

Lastly, the research process has not only provided the requisite research question but also
contributed valuable information to the broader discourse regarding social housing policies and
urban development. The convergence of literature, methodology, and findings produces a holistic
representation of the determinants of urban integration and community welfare of the informal
settlements of Johannesburg. While the city evolves, these results function as guiding beacons for
discerning decision-making, necessitating a holistic system of social housing policies that focus on
the multifaceted demands of residents living in informal settlements.
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System Dynamics and Environmental Constraints:
How CEOs Are Redefining Strategy for Sustainable Corporate
Transformation

Mobnika Simon

Abstract

Based on exploring how the application of System Dynamics Modelling (SDM), combined with an increased
awareness of environmental constraints, influences strategic decision-making among corporate executives pursuing
sustainability transformation. Drawing upon the principles of systems thinking and environmental frameworks such
as the Planetary Boundaries and Limits to Growth, the study investigates how executives adapt to complex, dynanric
challenges that transcend traditional business metrics. Using qualitative data from in-depth interviews with five
CEQOs across diverse sectors, this research identifies common themes around how leaders perceive ecological limits and
systemic feedback, and how this shapes long-term strategy formation.

Furthermore, the study integrates quantitative simulation using the World3 model to demonstrate the systemic
impacts of corporate decisions on pollution, resource depletion, and industrial output over time. The findings suggest
that CEQOs who are informed by systems thinking, and environmental thresholds are more likely to engage in strategic
Jforesight, invest in resilience, and redefine corporate success beyond short-term profit. The paper contributes to the field
by demonstrating the practical relevance of SDM in bridging the gap between theoretical sustainability imperatives
and executive-level decision-making. It also offers a conceptual framework for integrating SDM with sustainability
governance, highlighting the potential for more adaptive, long-term strategic planning in the face of ecological
disruption.

Keywords: System Dynamics Modelling (SDM), Corporate Sustainability Strategy,
Systems Thinking, Environmental Constraints, Executive Decision-Making

JEL R11, R58, Q58

Introduction

The accelerating environmental crises of the 21st century—climate change, biodiversity loss, and
natural resource depletion—have rendered traditional business models increasingly obsolete. In a
global economy shaped by finite ecological boundaries, corporations are under intensifying
pressure to move beyond short-term profit maximisation and address the broader societal and
environmental consequences of their operations. While awareness of sustainability has grown
markedly in recent years, a gap persists between strategic intent and meaningful organisational
transformation. This disjuncture is often rooted in a failure to appreciate the systemic nature of
environmental challenges, which are non-linear, interconnected, and time dependent.

A growing body of research suggests that effective corporate sustainability transformation
requires a paradigm shift in how organisations conceptualise value, risk, and long-term viability.
Central to this shift is the adoption of systems thinking—a holistic approach that recognises the
dynamic interplay between business activity and planetary systems. Within this context, System

20


https://doi.org/10.18531/sme.vol.12.no.3.pp.20-35

System Dynamics and Environmental Constraints: How CEOs Are Redefining Strategy for...

Dynamics Modelling (SDM) emerges as a powerful methodological tool, capable of simulating the
feedback loops, delays, and causal structures that shape environmental and organisational
outcomes over time.

This study investigates how the integration of SDM and a heightened awareness of
environmental constraints influence the strategic behaviour of corporate leaders. Specifically, it
explores how CEOs interpret and respond to ecological limits—such as those defined by the
Planetary Boundaries framework—and how this awareness informs long-term strategic planning.
Drawing upon qualitative interviews with five CEOs from diverse sectors, alongside simulations
using the World3 model, this paper offers insights into how decision-makers perceive sustainability
not merely as compliance, but as a core strategic imperative.

The research contributes to the discourse on corporate sustainability by bridging quantitative
systems modelling with executive-level cognition and leadership. In doing so, it advances a
conceptual model of strategic transformation that is responsive to both regulatory frameworks and
the biophysical realities that underpin corporate operations.

The paper is guided by the following research question:

How does the application of System Dynamics Modelling and awareness of environmental constraints shape
CEOs" strategies for corporate sustainability transformation?

General Background

Systems thinking has emerged as a critical lens through which corporations can address the
complexity of sustainability. Pioneered by scholars such as Donella Meadows (2008), Peter Senge
(1990), and Russell Ackoff (1981), systems thinking recognises that organisations are embedded
within larger socio-ecological systems and that interventions in one part of the system can have
unintended consequences elsewhere. This holistic approach is particularly suited to understanding
the interdependence between economic activities, environmental degradation, and long-term
viability.

Meadows’ Thinking in Systemss (2008) articulates foundational elements of systems thinking,
including feedback loops, time delays, and leverage points. Her eatlier work, The Limits to Growth
(Meadows, Meadows, Randers, & Behrens, 1972), introduced the World3 System Dynamics model,
which warned that unchecked industrial and population growth could lead to ecological collapse
within a finite planetary system. Contemporary studies continue to affirm the model’s predictive
validity (Branderhorst, 2020; Turner, 2014).

System Dynamics Modelling (SDM), developed by Forrester and popularised by Meadows and
Sterman (2000), provides a quantitative framework to simulate complex systems over time. In the
context of corporate sustainability, SDM enables organisations to assess the long-term impacts of
decisions related to resource use, pollution, capital investment, and regulation. Using causal loop
diagrams (CLDs), stock-and-flow structures, and scenario testing, SDM allows business leaders to
visualise how feedback mechanisms shape sustainability trajectories (Sterman, 2000).

Beyond its technical function, SDM facilitates strategic foresight by surfacing systemic risks and
helping organisations identify effective leverage points. When deployed within a corporate context,
it enables executives to assess how small, targeted interventions can trigger broader, long-term
transformation.
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Environmental Limits: Planetary Boundaries and Limits to Growth

The Planetary Boundaries framework, introduced by Rockstrém et al. (2009), defines the
biophysical limits within which humanity must operate to maintain Farth’s stability. It identifies
nine Earth system processes—such as climate regulation, biodiversity, and biogeochemical flows—
of which at least four have already exceeded their safe thresholds (Steffen et al., 2015). These
breaches highlight the urgency for corporations to develop sustainability strategies that are
ecologically informed.

This framework builds upon the foundational insights of Liwits to Growth (Meadows et al., 1972),
which modelled the consequences of exponential growth in a world of finite resources. Raworth’s
(2017) “Doughnut Economics” further refines this discourse by arguing that economic systems
must operate between a social foundation and an ecological ceiling, thus ensuring human well-
being without breaching environmental limits.

Together, these models suggest that respecting environmental constraints is not only an ethical
necessity but also a strategic imperative. They form a compelling basis for corporate leaders to
embed environmental thresholds into core decision-making processes and to develop strategies
that ensure long-term viability and resilience.

CEO Strategic Cognition and Environmental Awareness

The influence of systems thinking and environmental limits on corporate strategy ultimately
depends on how these ideas are understood and acted upon by organisational leaders. Strategic
cognition—the ways in which CEOs interpret information, evaluate risks, and anticipate
outcomes—has been identified as a key factor in driving sustainability-oriented decision-making
(Hahn, Preuss, Pinkse, & Figge, 2014).

Empirical research shows that leaders who adopt a systems perspective are more likely to
embrace long-term thinking and see sustainability as an opportunity rather than a constraint (Busch,
Bauer, & Otlitzky, 2016). They are also more likely to align corporate objectives with global
frameworks such as the Sustainable Development Goals (United Nations, 2015) and the EU’s
Corporate Sustainability Reporting Directive (European Commission, 2021).

Nevertheless, structural barriers persist. Traditional performance metrics, such as quarterly
earnings and shareholder returns, can undermine long-term sustainability planning. In this context,
SDM provides a critical counterbalance. By modelling long-range scenarios, SDM helps executives
to visualise delayed consequences and reinforce the value of early, preventative action (Sterman,
2000).

Whiteman, Walker, and Perego (2013) argue that awareness of ecological boundaties—such as
carbon emissions or land-system change—can directly shape how executives allocate capital, set
priorities, and evaluate performance. The EU’s “double materiality” concept, now embedded in
sustainability reporting regulation, reflects this perspective by requiring firms to account for both
the external and internal dimensions of environmental risk (EFRAG, 2022).

Ultimately, the convergence of SDM, systems thinking, and environmental awareness within the
executive domain offers a framework for deep, strategic transformation—provided that corporate
leaders are willing to challenge conventional assumptions and embrace a more adaptive, long-term
view.
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Theoretical Framework

This study’s theoretical framework integrates three interdependent strands of scholarship: systems
thinking, System Dynamics Modelling (SDM), and environmentally informed corporate
governance. Together, these perspectives offer a robust foundation for examining how corporate
leaders conceptualise sustainability challenges and formulate strategy in response to ecological
constraints.

Systems thinking provides the conceptual architecture for understanding corporations not as
isolated entities but as components within broader ecological, regulatory, and economic systems.
As articulated by Meadows (2008) and Senge (1990), systems thinking emphasises feedback loops,
delays, non-linear causality, and interdependencies—features that characterise sustainability
challenges. Unlike reductionist models, systems thinking acknowledges that interventions can
generate ripple effects across complex, adaptive systems.

Within this paradigm, corporate leaders are encouraged to identify leverage points—places
within a system where small changes can lead to significant outcomes (Meadows, 1999). For
sustainability strategy, this involves shifting attention from surface-level compliance to root causes,
long-term dynamics, and systemic innovation. Systems thinking thus not only facilitates holistic
analysis but also redefines leadership roles in addressing environmental and social risks.

System Dynamics Modelling (SDM), as developed by Forrester and operationalised in the Liwits
to Growth studies (Meadows et al., 1972), extends systems thinking into a simulation environment.
SDM enables the mapping and quantification of feedback-rich systems, making it possible to test
strategic scenarios under varying assumptions of resource use, pollution, capital allocation, and
policy intervention (Sterman, 2000).

In this study, the World3 model provides a conceptual and analytical tool for simulating the
interactions between corporate behaviour, environmental constraints, and long-term outcomes. By
incorporating variables such as industrial output, sustainability investment, and regulatory pressure,
SDM reveals how seemingly incremental corporate actions can produce significant systemic
effects—both beneficial and detrimental.

Moreover, SDM supports strategic foresight by helping CEOs visualise delayed consequences,
rebound effects, and trade-offs across time horizons. In doing so, it serves as a bridge between
abstract sustainability principles and concrete strategic choices, offering data-driven guidance on
navigating environmental complexity.

The concept of environmental constraints is grounded in two major frameworks: the Lzwits to
Growth model and the Planetary Boundaries framework (Rockstrém et al., 2009). Both underscore
the reality that human activity, including corporate operations, is bounded by the finite capacity of
Earth’s life-support systems. These ecological thresholds—climate stability, biosphere integrity,
and resource cycles—constitute hard limits beyond which socio-economic collapse becomes
increasingly probable (Steffen et al., 2015).

The Planetary Boundaries framework, in particular, offers scientific metrics for identifying when
economic activity exceeds ecological safe zones. For corporate strategists, these boundaries
function as non-negotiable guardrails that must inform investment, innovation, and reporting
decisions. Failure to operate within these thresholds poses reputational, regulatory, and existential
risks to business continuity.

The research suggests that when CEOs internalise such constraints—conceptually and
strategically—they are more likely to transition from a compliance mindset to one of adaptive
transformation. Environmental awareness becomes not simply a matter of reporting, but of
reimagining how value is created, sustained, and distributed across stakeholders.
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Bringing these elements together, the proposed theoretical model suggests that the application
of SDM, underpinned by systems thinking and informed by ecological limits, enables CEOs to
redesign strategy toward long-term sustainability.

In this framework:

— Systems thinking provides the worldview,

— SDM offers the technical modelling capability,

— Planetary boundaries set the environmental parameters, and

— Strategic cognition acts as the executive interface translating insight into action.

The integrated approach positions corporate sustainability not as an isolated initiative but as an
evolving, systems-responsive process. It further implies that CEOs who adopt this model are more
likely to lead effective, long-term transformations capable of balancing profitability, resilience, and
environmental stewardship.

Methodology

A sequential explanatory design was employed, beginning with qualitative data collection through
in-depth interviews, followed by quantitative systems modelling to simulate sustainability scenarios.
This design enables a layered exploration of the research question, examining both how CEOs
perceive and articulate sustainability constraints, and how those perceptions align—or conflict—
with systemic outcomes under SDM projections.

Qualitative Method: CEO Interviews and Thematic Analysis

A qualitative, interpretive approach was employed to investigate how corporate executives
conceptualise and operationalise sustainability under emerging environmental constraints. The
study focused on five CEOs from diverse industries—civil engineering, logistics, finance,
manufacturing, and construction—each occupying the highest decision-making role within their
respective organisations.

Participant Selection

The CEOs were selected purposefully to ensure a range of sectoral perspectives, particularly from
high-impact or mixed-environmental-footprint industries. The sample included: a large Belgian
construction firm recognised as a market leader in sustainability practices; a smaller Hungarian
construction company; a UK-based logistics corporation engaged in low-emission transport
innovation; a global European manufacturing firm producing industrial water pumps; and a
Hungarian investment bank selected for its involvement in sustainable finance portfolios. This
diversity allowed for cross-contextual insights into sector-specific challenges and strategic thinking.

A core line of inquiry examined executive understanding and preparedness for evolving policy
landscapes, particularly the Corporate Sustainability Reporting Directive (CSRD) and the EU
Green Deal. Respondents shared their views on how these frameworks affect disclosure practices,
compliance requirements, and long-term strategic planning.

The interviews probed the tensions CEOs experience between immediate operational goals and
long-term sustainability objectives. Executives were asked to reflect on how short-term financial
metrics and shareholder expectations impact their ability to make forward-looking investments.
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Participants were invited to identify perceived feedback loops, systemic risks (e.g., supply chain
disruptions, climate-induced market shifts), and high-leverage intervention points within their
business models. These discussions helped uncover whether and how systems thinking is integrated
into strategic planning,.

Data Collection

Semi-structured interviews were conducted in October 2024, each lasting between 60 and 75
minutes. Open-ended questions explored the CEOs’ views on environmental constraints, systems
thinking, sustainability regulation, organisational transformation, and the role of modelling in
strategic planning. All interviews were audio-recorded, transcribed verbatim, and anonymised to
protect participant confidentiality. Informed consent was obtained from all participants in
accordance with ethical guidelines.

Data Analysis

Thematic analysis was conducted manually using Microsoft Excel. Codes were developed
inductively through repeated readings of the transcripts, allowing key patterns to emerge from the
data. A comparative cross-case matrix was created to synthesise findings across the five
participants, structured around five core thematic categories: (1) recognition of environmental
constraints, (2) systems thinking, (3) regulatory influence, (4) organisational barriers, and (5)
modelling practices. Educational background, governance structures, and sectoral context were
considered during interpretation to better understand underlying divergences.

While the formal six-step process of Braun and Clarke (2006) was considered, the analysis
ultimately followed a simplified, yet rigorous, thematic approach suitable for manual
implementation. This included iterative refinement of themes and coding clusters, consistent with
common principles of interpretive qualitative research. Direct quotations were paraphrased to
maintain anonymity while preserving conceptual meaning.

This approach enabled the identification of shared narratives, as well as points of tension or
divergence in how CEOs interpret sustainability and attempt to operationalise it within complex
organisational and regulatory landscapes.

Each interview followed a flexible but consistently themed protocol, allowing for both
comparative analysis and individual depth. Conversations were conducted either in person or via
secure video conferencing platforms, depending on participant availability and location. Interview
durations ranged from 60 to 90 minutes. All interviews were recorded—with participant consent—
and subsequently transcribed for qualitative analysis using thematic coding techniques.

Quantitative Method: System Dynamics Modelling (SDM)

The System Dynamics simulation employed in this study is based on the World3 model, a refined
version of the global systems model originally developed at the Massachusetts Institute of
Technology (MIT) under the leadership of Jay W. Forrester. While the initial model was published
in The Limits to Growth (Meadows, Meadows, Randers, & Behrens, 1972), the World3 version was
subsequently enhanced by Donella Meadows and colleagues in later updates of the book (1992;
2004) to reflect new data, policy developments, and system feedback.

The World3 model is designed to simulate the long-term interactions between population
growth, industrial output, natural resource use, environmental pollution, and capital investment.
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It offers a dynamic framework for testing how different strategic and policy choices impact
global sustainability over multi-decade timeframes.
The research used SDM to model scenarios across different corporate decision pathways:
e Business-as-usual (BAU)
e Farly sustainability investment
e Delayed response to environmental pressure

e High-regulation and low-regulation futures
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Figure 1. System Dynamics Modelling
Created by the Author from a Pilot Case
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Causal loop diagrams and stock-and-flow structures were used to visualise how sustainability
initiatives affected pollution, capital decay, and industrial decline over time.

These outputs helped evaluate the systemic implications of the strategic patterns identified in
the interviews.

All participants have given informed consent, and data collection followed ethical protocols
approved by the relevant university authority. Interviewees were anonymised, and no company-
specific confidential information was disclosed. SDM simulations were theoretical and not based
on proprietary business data.

Limitations

Several limitations should be acknowledged in the context of this research. First, the relatively small
sample size (n = 5) constrains the generalisability of the interview findings. While the participants
were selected to represent a cross-sectoral view and to maximise depth through semi-structured
conversations, the findings should be interpreted as indicative rather than exhaustive. The insights
are valuable for thematic exploration but do not claim statistical representativeness.

Second, the use of the World3 model, though theoretically grounded and well-established in
macro-scenario modelling, poses limitations when applied to firm-level strategic contexts. Its
design is suited to simulating global ecological and economic trends rather than capturing the
granularity of sector-specific or enterprise-specific decision-making. As such, its integration in this
research serves more as a heuristic and framing tool than as a precise forecasting engine.

Third, there was considerable variability in participants’ familiarity with systems thinking and
System Dynamics Modelling (SDM). While some CEOs demonstrated a nuanced understanding
of feedback loops and dynamic complexity, others approached sustainability in more conventional
or compartmentalised ways. This variation may have influenced the alignment between the
interview data and the theoretical constructs of SDM.

Fourth, the quality and interpretive value of simulation outputs are inherently limited by the
assumptions embedded within the models. Factors such as input variable ranges, scenario framing,
and temporal scope can significantly influence results. Caution must be exercised in drawing firm
conclusions from such models, particulatly in executive decision-making contexts.

Results

CEO Interview Findings (Thematic Analysis)

Thematic analysis of five semi-structured interviews provided insight into how CEOs from
different sectors are engaging with sustainability-related challenges and constraints, revealing
notable variation in strategic interpretations and responses.

Recognition of Environmental Constraints

All five CEOs acknowledged environmental degradation—including climate change, biodiversity
loss, and resource depletion—as pressing issues with strategic implications for their organisations.
However, the framing of these issues varied. Three CEOs referenced environmental factors
primarily as regulatory or financial risks, while two approached them as framed concerns in terms
of long-term enterprise value and stewardship obligations to future generations. One CEO from
the Belgian construction sector explicitly linked ecological degradation to business model
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transformation, highlighting the materiality of resource scarcity in future-proofing the firm.
Conversely, the Hungarian construction CEO viewed sustainability primarily through client
expectations and reputational dynamics rather than ecological thresholds.

Systems Thinking and Complexity Awareness

Explicit engagement with systems thinking concepts—such as feedback loops, interdependence,
and dynamic complexity—was limited to two participants. Only two CEOs demonstrated
familiarity with feedback loops, interdependencies, and non-linear outcomes—primarily those in
engineering-intensive sectors (civil engineering and manufacturing). Others expressed an intuitive
understanding of complexity, often referencing sustainability as “connected” or “cross-cutting,”
but did not use systemic language or tools explicitly. A common challenge was the
compartmentalisation of sustainability into discrete operational initiatives rather than its treatment
as an interconnected system influencing organisational performance and long-term resilience.

Regulatory Influence and Strategic Alignment

All participants cited EU-level regulations—particularly the Corporate Sustainability Reporting
Directive (CSRD), the EU Taxonomy, and Green Deal objectives—as significant drivers of
organisational change. Most indicated that increased formalisation of internal sustainability
functions and improved alignment with external stakeholders. However, concerns were raised
regarding the speed of regulatory evolution, the administrative burden of compliance, and
uncertainties around interpretive guidance. The CEO of the investment bank stressed the
transformative potential of sustainable finance regulations, noting their capacity to redirect capital
flows and influence corporate behaviour.

Organisational Barriers and Change Management

Despite formal endorsement of sustainability at the executive level, all CEOs reported
encountering organisational friction in translating sustainability ambition into practice. Common
obstacles included short-term financial incentives, middle-management resistance, and skills gaps
related to ESG metrics and implementation. Several participants noted that while sustainability had
been integrated into strategic documents, operationalisation remained uneven across departments
and initiatives. Governance structures also varied: some firms had established sustainability
committees at board level, while others lacked formal oversight mechanisms. The need for stronger
internal capacity-building, revised KPIs, and clearer accountability structures was frequently
emphasised.

Modelling Practices and Future Forecasting

While none of the CEOs employed formal SDM techniques, several organisations had adopted
scenario analysis or climate risk tools to varying extents, often through consultancy support.
However, interest in scenario planning and climate-risk forecasting was evident, particularly from
the manufacturing and logistics sectors. These firms had engaged external consultants or used in-
house tools for carbon tracking and transition planning. The conceptual principles of SDM—such
as feedback effects, stock-flow relationships, and long-range simulation—were generally
unfamiliar. This suggests a gap between the growing awareness of systemic risks and the analytical
capabilities currently employed within firms.
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Simulation Insights

To complement the qualitative findings, the system dynamics model was used to simulate long-
term outcomes under different sustainability transformation scenarios. This modelling exercise was
not designed to mirror any one company in the study, but rather to test the implications of delayed
versus proactive sustainability investment, under environmental and regulatory constraints similar
to those raised in the interviews.

Three primary scenarios were explored:

Business-as-Usual (BAU) with Minimal Sustainability Investment

The trajectory demonstrates how incrementalism, even when aligned with basic regulatory
compliance, fails to mitigate systemic collapse when resource and pollution limits are ignored. The
model projects that under such conditions, resource depletion and pollution levels exceed planetary
boundaries by mid-century, leading to sharp declines in industrial output, life expectancy, and
capital availability post-2040. This scenario aligns with several CEOs' concerns about “doing the
minimum” under compliance-driven sustainability strategies. It also reflects the short-term
incentive structures that were identified as barriers in the interview findings.

Delayed Sustainability Transition

In this simulation, sustainability investment begins around 2030, triggered by intensifying
regulatory pressure, climate crises, and rising public demand. While outcomes are more favourable
than the BAU pathway, the delay results in significant overshoot of ecological thresholds—
particularly in terms of CO; concentration and biodiversity loss—before partial recovery occurs.
The ecological overshoot in this scenario exemplifies the risks of deferred strategic action—a
pattern reflected in interviews where sustainability was acknowledged but not fully embedded
operationally. Industrial capital stabilises only after 2070, and human well-being indicators
temporarily decline. This mirrors the strategic lag identified in interviews, where CEOs
acknowledged the importance of sustainability but admitted to operational inertia and internal
resistance.

FEarly, Proactive Transition (2025 Onset, Strong Governance)

This scenario introduces a robust, integrated sustainability strategy from 2025, including shifts
toward circular economy practices, emissions reduction, sustainable finance alignment, and
stakeholder-driven innovation. Under these assumptions, planetary boundaries are approached but
not exceeded. Industrial output stabilises, and population well-being indicators improve modestly
over the long term. This scenario models the ambition of companies already investing in
sustainability transformation, such as the Belgian construction firm and the manufacturing
company in this study. It also illustrates the potential strategic advantage of systems thinking and
early adaptation—areas currently underutilised by most participants.

Interpretation and Integration with Qualitative Data

The World3 outcomes echo the patterns observed in the interviews, illustrating how different
timing and intensity of sustainability interventions can significantly influence long-term viability
under ecological and regulatory constraints. While the CEOs showed increasing awareness of
sustainability's importance, only a minority were taking comprehensive, forward-looking action
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aligned with the proactive scenario. The lack of familiarity with modelling tools in the interview
sample contrasts with the powerful forecasting insights generated by SDM in this simulation.
Taken together, the interviews and modelling suggest that stronger anticipatory capabilities and
systemic tools may enhance the strategic responsiveness of firms facing accelerating sustainability
pressures.

Conclusion

This study has examined how the application of System Dynamics Modelling (SDM) and the
awareness of environmental constraints shape CEOs’ strategies for corporate sustainability
transformation. By integrating qualitative insights from executive interviews with systems-level
simulations using the World3 model, the research provides a nuanced perspective on the cognitive
and structural enablers—and inhibitors—of sustainable strategic leadership.

The findings suggest that while a growing number of CEOs recognise the material risks posed

by ecological degradation and regulatory change, there remains a substantial gap between this
awareness and the adoption of systemically grounded decision-making tools. Interviewed
executives articulated a broad strategic vision for sustainability but often faced structural inertia,
short-term reporting pressures, and limited exposure to formal systems methodologies such as
SDM. Nevertheless, evidence of intuitive systems thinking—particularly in recognising feedback
loops and leverage points—suggests fertile ground for further development.
Simulations using the World3 model reinforced the value of early, systems-informed interventions.
Scenarios characterised by proactive sustainability investment and regulatory alignment produced
markedly more stable outcomes than those delayed by structural or strategic inertia. These findings
affirm the hypothesis that SDM, when integrated into strategic leadership practice, enhances an
organisation’s capacity for long-term resilience and ecological alignment.

From a theoretical standpoint, the study advances an integrative model in which systems
thinking, ecological constraint recognition, and strategic cognition converge to support
sustainability transformation. Practically, it calls for broader dissemination of SDM within
executive circles and greater institutional support for embedding systems-based approaches into
strategic planning, governance, and scenario analysis.

Future research may further explore how sectoral differences affect systems adoption, and how
organisational culture influences the receptivity of CEOs to systems tools and sustainability
imperatives. By advancing both understanding and application, this study contributes to the
ongoing shift from fragmented corporate responsibility to integrated, systems-oriented
transformation.
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R Transportation Economics Business Economics
Ecology Economics
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SYSTEMS THINKING AND CORPORATE

SYSTEMS THINKING AND CORPORATE

SYSTEMS THINKING AND CORPORATE

SUSTAINABILITY SUSTAINABILITY SUSTAINABILITY
RO . Aware but not frequently used. Emphasis on interconnectedness Syste.:ms thinking crmcally,. it Familiar, not applying systems
Familiarity with Systems . . Vaguely aware, uses elements | . . . requires a comprehensive . - .
foop It causes disagreements in the | . = . . . . in operations to balance efficiency | . . thinking due to decision-making
Thinking intuitively in decision-making. . . interconnected  view  beyond
boardroom. and environmental impact N . speed.
organisational boundaries.
fsialier Acknowledges value but short- | Intuitive understanding, quick Practical sustalnablhty‘1n1t1at1ves quader consideration of the Sees ' 1't' as long-term
Ao PT . to address both environmental | environmental system is | responsibility but challenges
Sustainability Challenges term profit pressures dominate. | fixes are often preferred. . . . . ; .
impact and community relations. fundamental. with owners' perspectives.

Environmental factors:

, . . . . Considers  ESG as  an . . Focused on employee wellbeing
Environmental, Social, and | equipment choices; social . . Limited resources and capacity for . .
q £ i 1 overarching strategy driven by hensi f Embracing all parts of ESG and environmental
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Time is the major constraint, | Challenges include limited . . . External stakeholder engagement . .
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quickly. tools. challenging

CHANGE MANAGEMENT MODELS AND CORPORATE
TRANSFORMATION

CHANGE MANAGEMENT MODELS AND CORPORATE
TRANSFORMATION

CHANGE MANAGEMENT MODELS AND CORPORATE
TRANSFORMATION

Change Management

Change management models
not widely used; ownership

Focus on leadership and people,

Communication as a primary tool
in promoting change, with limited

A flexible, consultation-based

Leadership commitment is
essential, owners' vision drives

and TQM are theoretical.

for effective transformation.

internal commitment to
sustainability goals.

Approaches commitment is key. outside push. use o’f formalised models like | approach to change management. change.
Kotter’s or TQM.
Stakeholders buy-in is a major
Use of Specific Models Not using them. Believes models like Kotter's | Importance of employee buy-in | challenge, particularly in fostering | Not using models directly, hired

consultants.

Obstacles in Sustainable
Transition

Lack of formalized action steps
and need for ownership
commitment.

People are key drivers, lack of
formal models.

Ongoing assessment and
stakeholder  engagement  for
sustained progress.

External and internal

communication.

Ownership commitment is key,
communication across levels.

Continuous Improvement

Keeping stakeholders engaged
and maintaining momentum is a
challenge.

Leadership and CSR budgets
drive continuous improvement.

Helps us stay accountable and
responsive to emerging challenges
or opportunities.

Dedicated ESG resources enhance
improvement, commitment to
institutionalising sustainability.

Constant  engagement  and

monitoring needed.

MERGING SDGs WITH PLANETARY BOUNDARIES

MERGING SDGs WITH PLANETARY BOUNDARIES

MERGING SDGs WITH PLANETARY BOUNDARIES

32




System Dynamics and Environmental Constraints: How CEOs Are Redefining Strategy for Sustainable Corporate Transformation Fiiggeléke
SDGs are considered but seen . Targeted alignment, focused on | Long-term alignment with the | Pessimistic about long-term
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boundaries, with proactive steps
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the holistic thinking is important
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commitment is crucial.

under simplified frameworks.

add to operational workload.

opportunities  for  sustainable
innovation, accountability.

Boundaries Boundaries framework. profitable impact for positive impact. SDGs for structure.
, Integration of planetary
Integration into Business Extemal consultants are nee.d.e d | Doesn't . use planetary Financial and logistical barriers to | boundaries is aspirational but | Implemented SDGs but with
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Strategy scaling sustainable initiatives. requires navigating complex | external help.
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trade-offs.
Challenges in Balancing No shareholders make long- . . Scaling up sustainability efforts | Balancing sustainability —with | Challenges include long-term
- . : Challenges include low profit in . .. . o . L .
Growth and Planetary term planning easier but still . . without compromising efficiency | market affordability is a | thinking without shareholder
2 . sustainable investments . .
Boundaries challenging. and costs is challenging challenge. pressure.
EU REGULATORY FRAMEWORK EU REGULATORY FRAMEWORK EU REGULATORY FRAMEWORK
Currentl adaptin with Regulatory compliance reflects a Workin with external
Adapting to EU Y p & Compliance mainly because itis | Adjustment to EU regulations asa | strategic approach to aligning & .
. external help; complex : . . f - P consultants, finds regulations
Regulations . . must, not for true innovation complex but necessary adaptation. | operations with EU sustainability
compliance requirements. complex.
mandates.
Challenges with Double Concept is not fully undergtood; Struggles with regulations due Double mat.erlallty poses | Double materlallty 18 challeng}ng Still unclear about double
I knowledge gap hinders challenges, particularly for SMEs | but seen as essential for balancing L .
Materiality to profit-focused culture. S o . materiality and compliance.
progress. with limited resources. regulatory compliance.
. EU regulations pose operational .
Regulations  have  pushed S . o Started early with voluntary
Impact on Innovation sustainability, but leadership Not optimistic about SMEs | Regulations promote visibility but | challenges but create self-declaration, but regulations

pushed innovation.

sustainability laws.

obstacles.

SMEs and Simplified Expects resistance and SMEs will struggle with | SMEs may still struggle with the | SMEs may still struggle with the | Sees resistance in SMEs;
challenges for SMEs to adapt to . . . . . . .
Frameworks N compliance. administrative burden. administrative burden. complexity of compliance.
simplified frameworks.
Other Regulatory Government leadership iskey to | Lobbying —and  lack .Of Thinks governmental leadership is | Having a Specialised team to | Thinks governmental leadership
Ayt the enforcement of new | government support are major b .
Initiatives key for regulatory success. ensure compliance. is key for regulatory success.
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TRANSFORMATION
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CHALLENGES AND OPPORTUNITIES FOR
TRANSFORMATION

Obstacles to Long-term
Transformation

Lack of knowledge and interest
are major  barriers to
sustainability transformation.

Always comes down to profit
maximalisation.

Financial strain as a core obstacle
to sustainable transformation.

Balancing  sustainability ~ with
market affordability presents a
major obstacle.

Lack of knowledge and interest
are biggest obstacles.

Opportunities from
Regulations and
Frameworks

Once compliant, the company
expects to benefit in multiple
ways.

No opportunity yet; regulations
seen as costs.

Leveraging sustainability as a
competitive advantage to attract
environmentally conscious
clients.

Sustainability an opportunity,
emphasising long-term growth
over immediate profitability.

Sees benefits once compliant,
but compliance is costly.
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Managing Trade-offs

Long-term planning is easier
due to ownership structure.

No long-term planning due to
profitability focus.

Balanced approach to reconcile
immediate profitability with long-
term sustainability.

Long-term sustainability goals are
prioritised, showing alignment
with a future-focused corporate
vision.

Long-term  planning easier
without shareholder pressure.

Still at the beginning, progress

Still measuring success with

Regular measurement of

Evolving metrics underscore a

Measuring success still focused

Measuring Progress measured by profit rofit. not sustainabilit environmental metrics to track and | commitment to refining | on profit, progress is but on the
yp ' protit, Y. enhance sustainability efforts. sustainability measures. way.
KEY TAKEAWAYS KEY TAKEAWAYS KEY TAKEAWAYS

1. Financial Incentives: Despite a
willingness to invest in
sustainability, the CEO 1 highlights
how financial barriers and a lack of
market incentives hinder deeper
transformation.

2. Employee Buy-in: Getting
employees on  board with
sustainability ~is a  recurring
challenge, signalling the need for
stronger engagement or change
management models.
3. Scaling Innovations: A core issue
is the difficulty in scaling sustainable
solutions, particularly in
construction, where solutions like
biobased materials are still limited.
4. Regulatory  Impact: EU
regulations are both an opportunity
and a burden. While they increase
visibility, they also require extensive
internal work

1. Short-term Financial Focus:

CEO 1 and 2 emphasises financial
considerations as the main driver
behind sustainability efforts, but
with less optimism about the long-
term benefits of sustainability
initiatives.

2. Superficial Integration of
Sustainability Frameworks: While
the company aligns with the SDGs
on paper, it is primarily motivated by
external factors such as customer
demand and shareholder
expectations, rather than a deep
commitment to planetary
boundaries.

3. Regulatory Burden: Compliance
with EU regulations is seen as
burdensome and counterproductive
to innovation, particularly in
financial services where profitability
is prioritized.
4. Resistance to  Long-term
Planning: CEO 2 candidly admits
that long-term planning is not viable
under his leadership, given the
corporate and shareholder focus on
short-term returns.

1. Financial Barriers: Although CEO 3
is committed to sustainability, financial
constraints limit the ability to scale up
initiatives like alternative fuel vehicles.
2. Employee Engagement: Securing
employee buy-in remains a recurring
challenge, reinforcing the need for a
culture that values sustainability at all
levels.

3. Scaling Innovations: High upfront
costs and limited infrastructure pose
difficulties in expanding sustainable
practices, such as the use of electric
vehicles.

4. Regulatory Impact: EU regulations
provide a framework for transparency
and visibility in sustainable practices
but require additional resources for
compliance.

1. Financial Incentives and Trade-offs:

CEO 4 highlights the challenge of

balancing financial viability with
sustainability, especially in markets
where increased costs could limit
access to essential products.
2. Stakeholder Engagement and
Communication:

Achieving internal and external
stakeholder buy-in is a recurring theme,
underlining the importance of effective
communication and education in

sustainability transformation.
3. Scaling Sustainable Solutions
Globally:

Similar to previous interviews, CEO 4
identifies scaling as a key challenge,
especially in regions with limited

financial capacity.
4. Regulatory Influence on Corporate
Strategy:

EU regulations are both a constraint
and an opportunity, helping the
company focus on  sustainable
innovation but requiring extensive
internal adaptation.

1. Change Management: Formal
models like Kotter’s and TQM are
not used in practice by the CEO 5
company, and ownership
commitment is emphasised as the

key driver for sustainability
transitions.
2. Sustainability =~ Frameworks:

External consultants play a critical
role in helping the company integrate
sustainability frameworks like the
SDGs and EU  regulations.
3. Regulatory  Impact: EU
regulations push companies toward
sustainability, but the complexity of
compliance is a major challenge,
especially in understanding new
concepts like double materiality.
4. Long-term Thinking: As a third-
generation business, the Group is in
a better position to adopt long-term
sustainability strategies, but short-
term profit still dominates decision-
making.
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A t6ke- és munkaerdpiac térbeli koncentraciéjanak hatarai
a Kozép-Magyarorszagi nagyrégioban

A koézpontositas negativ hatasainak és a forditott U-modell elméletének elemzése
Budapest és Pest varmegye kontextusaban

Adorjan Krisztian

Osszefoglalas

A kizlekedési és lakhatdsi infrastruktiira fejlidése, a kereskedelmi kiltségek csikkenése, a kényelemes és jomodot
biztositd életvitel, jelentdsen hozzdjarnlt a regiondlis centralizdcid kialakuldsdahoz. Az ipari forradalmak felgyorsi-
tottak az urbanizdciot, majd a metropoliszok és agglomerdcigiuk letrejittét. Az 5.0 ipari forradalom idején a
mesterséges intelligencia, a bio- és nanotechnologia életiinkre gyakorolt hatdsat, illetve a , feliigyeleti kapitaliznmns”
és a Big Data befolydsa 1ij kibivdsokat és feladatot jelent a mindannyinnk s3amadra. Jelen tanulmdny hdarom iskoldit
mutat be a regiondlis-urbanizdcids folyamatok és a gazdasagi nivekedés kapesolatardl. A pozitiv sgemlélet alapyan,
a kozpontositds eldszir os3tingi a novekedest, ugyanakkor a kritikus néxdpont sgerint a gazdasagi fejlodés csak
akkor tarthatd fenn, ha a negativ externdlidkat mérsékeljiik, vagy megallitiuk. A teriileti centralizicid okozta
negatiy externdliak meérséklésére syamos kutatd ag okos, mds néven intelligens varosok kialakitdsdit javasolja. A
harmadik iskola forditott U-modell elmélete azt dllitia, hogy a kritikus ponton til mdr a koncentricid kdros hatdsai
vdlnak meghatdrozdvd. Az elemsett adatok tobbsége aldatimasztotta a hipotézist, miserint Budapest és agglome-
rdcidja a kritikus szakasgban van, kielit a forditort U-modellbez, részben mir el is érte azt. A negativ hatisok,
mint a népesség kivandorlisa Budapestrdl, Pest virmegyébe, az, extrém magas ingatlan- és bérleti dijak, a kileke-
dést infrastruktiira ingdzds miatti tilterhelése, illetve a Riilfold: tokebefektetések elvandorlasanak jelensége arra
utalnak, hogy a korabbi gazdasdgi elonyik madr csokkennek, és a teriileti koncentracid kedvezdtlen kivetkegményei
mar veliink élnek. A munkaerdkindlat még mindig vonzza a munkavdllalékat fovirosba, a magasabb elérbetd
bérek miatt, de az emeledd szamii ingdzds és a munkaerdhidny arra utal, hogy a centralizdcid kegd a kritikus
hatdraihog; érni és a térség kizelit az U-modellbes,.

Kulcsszavak: K6zép-magyarorszdgi nagyrégio, U-modell, t6ke-és munkaerdpiac, teriileti
koncentricio, negativ externidliik
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The limits of spatial concentration of capital and labour markets
in the Central-Hungary Region

Analysis of the negative effects of centralisation and the theory of the inverted U-model
in the context of Budapest and Pest county

Abstract

The development of transport and housing infrastructure, the reduction of trade costs, and the provision of comfortable
and affluent living, have contributed significantly to the development of regional centralisation. The industrial re-
volutions accelerated nrbanisation and the emergence of metropolises and their agglomerations. In the age of the 5.0
industrial revolution, the impact of artificial intelligence, bio- and nanotechnology on our lives, and the influence of
Surveillance capitalism” and Big Data, pose new challenges and tasks for us all. This study presents three schools
of thought on the relationship between regional-urbanisation processes and economic growth. According to the positive
view, centralization first stimulates growth, while the critical view is that economic growth can only be sustained if
negative externalities are mitigated or stopped. T'o mitigate the negative externalities of territorial centralisation, many
researchers propose the development of smart cities. The third school of inverted U model theory argues that beyond
the tipping point, the adverse effects of concentration become dominant. The majority of the data analysed supported
the hypothesis that Budapest and its agglomeration are at the critical stage, approaching, and in some cases already
reaching, the inverted U model. Negative effects, such as population out-migration from Budapest to Pest county,
exctremely high property and rental prices, congestion of transport infrastructure due to commuting, and the phenome-
non of ontward migration of foreign capital investment, suggest that the previous economic benefits are already di-
minishing and that the negative consequences of spatial concentration are alveady with us. Labour supply is still
attracting workers to the capital due to the higher wages available, but rising commmuting and labour shortages suggest
that centralisation is reaching its critical limits and the region is approaching the U-model.

Keywords: Central-Hungary, U-model, capital and labour market, spatial concentration,
negative externalities
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Bevezetés

Ez a tanulmany az ipari forradalmak idején elkezd6doétt regionalis koncentraciot vizsgalja, kiemelt
figyelemmel a t6ke- és munkaerépiac belsé migracios jelenségeire. Az elmult 250 évben mar az elsé
ipari forradalom idején megfigyelhetd volt a vidékrol varosba iranyulé belsé migracid, melynek £6
motivacidja a gazdasagi lehet6ségek és a javuld és komfortos életkorilmények vonzerdje volt. Az
eddigi ipari forradalmak is gyokeresen atalakitottak az emberiség gazdasagi és tarsadalmi berendez-
kedését, mélyrehato valtozasokat hozva az élet minden teriiletén. Ezen valtozasok egyik legmegha-
tarozobb jelensége a téke- és munkaerépiac teriileti kbzpontositasa volt, amely a vidéki teriiletekrol
a varosokba iranyul6 jelentés belsé migraciot, végil az urbanizaciét, majd a vilagvarosok kialaku-
lasat eredményezte. A g6zgép feltalalasatol napjainkig, a mesterséges intelligencia koraig, minden
ipari forradalom Gjabb és Gjabb lendiletet adott ennek a folyamatnak, erésitve a varosok gyarapo-
dasat és a regionalis fejl6dés dinamikajat. A tanulmany szakirodalmi attekintésében fontosnak tar-
tom bemutatni torténelmi példakat, hogy a napjainkban zajlé jelenségekbdl pontos és hasznalhato6
konzekvenciat vonjunk le, és ennek ismeretében dontsiink regionalis szinten. Ahogy a torténelmi
példak tanitanak, a 250 évvel ezel6tt megkezdett rendkivil gyors téke- és munkaerd koncentracio-
janak negativ hatasai napjainkra valtak kritikussa és szinte kezelhetetlenné.

A teriileti viltozdsok koribbi tapasztalatai

A tike- és a muntkaerdpiac teriileti koncentracidja az ipari forradalmak. idején

Az ipari forradalmak idején mindig is torténtek gazdasagtorténeti valtozasok, amely az emberi 1ét
minden teriiletét érintették. Minden gazdasagtorténeti esemény egy allomas, ami egy folyamat része,
melybdl csak utdlag {runk torténelmet. Mar az elsé ipari forradalom idején is strukturalis és térbeli
mozgasok rajzolédnak ki a gazdalkodok, kereskeddk, t6ketulajdonosok és a munkaerd esetében is.
Eurépaban orszagaiban a 19. szazad kézepétdl a 20. szazadig a belsé migraciés mozgasok jelentSs
koncentraciét mutatott a vidéki tertiletekrdl a varosok iranyaba. Ezeknek a mozgasoknak valami-
lyen gazdasagi oka volt, jellemzéen az életkorilmény romldsa. Az ipari forradalmak az emberek
életében az 4j helyzetet, 4j lelkiallapotot idéztek el6, el6térbe kertltek az egyéni érdekek, alkalmaz-
kodni kellett a negativ torténésekhez, ez cselekvésre Gszténdzte a munkavallalokat és a téketulaj-
donosokat egyarant, ami végil helyvaltoztatast, centralizaciét eredményezett jellemzéen a varosok
iranyaba (Vezzoli, 2024). Az 1.0 ipari forradalom 1750 kéril kezd6dott Nagy-Britanniaban, a g6z-
er6, majd gézgép felhasznalasaval, ami nem kizardlag a termékek eléallitasahoz biztositott eréfor-
rast, hanem a nyersanyag és késztermék szallitashoz hasznalt jarmtvekhez is (Peckham, 2021).

A szabad mozgas legfontosabb alapfeltétele a megfeleléen kiépitett kozlekedési infrastruktira
volt. A csatorndk, az utak, a vasut, gbzhajézas, a kikotdk fejlesztése jelentésen csokkentette a ke-
reskedelmi koltségeket, ami hozzajarult a varosok fejlédéséhez. A lokalis kezdeményezések altal
indukalt fejlesztések az infrastrukturaban, végil 6sszekapcsolddtak és orszagos halozatta alakultak,
nagy hatast gyakorolva a varosi népesség novekedésére. A kozlekedési innovaciok elmaradasa az
urbanizaci6 fejlédését fékezhette volna (Alvarez-Palau et al. 2024). Az Amerikai Egyesiilt Allamok-
ban a 19. szazadban, Eurépahoz hasonl6 folyamat tortént, ami nagyban hozzajarult az gazdasagi
fejlédéséhez MacDonald (2021) tanulmanya a New England-i régiéban bekovetkezett belsé mig-
raci6 és iparosodas kapcsolatat vizsgalta 1850 és 1880 kozott. Az elemzés kimutatta, hogy a vidékr6l
- varosba torténé migracids koncentraciot a mezégazdasagi munkasok feldolgozoiparba térténd
vandotlasa, mig a varosbdl — varosba térténd térbeli mozgasokat a kiilfoldon sztletett gyari mun-
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kasok vandorlasa jellemezte (MacDonald, 2021). Az elsé ipari forradalom végeredménye: a gépesi-
téssel elkezdédott a feldolgozoipar tomeggyartasa, ami a foldmives parasztsag varosba torténd
vandorlasat és teriileti k6zpontosulasat eredményezte.

Kialakult a multiplikator hatas, gyorsitotta a kozlekedés-szallitas fejlédését, ami végiil termelé-
kenység novekedéssel jart. 100 évvel ezt kbveten a 2.0 ipari forradalom az elektromossaggal a mar
termelés automatizalasat teremtette meg. A 3.0 ipari forradalom 1960 kéril a szamitogép megalko-
tasaval létrehozta az elektronika vilagat és informacioés technologiat. Ez utobbi két ipari forradalom
sem lassitotta a tertileti koncentracié és a metropoliszok, kialakulasat. A 4.0 ipari forradalom kez-
detén a szamitégéphez csatlakozé internet fokozatos elterjedésével a vilagunk visszafordithatatla-
nul felgyorsult (Peckham, 2021). Napjainkban az 5.0 ipari forradalom kiiszébén mar fékuszba ke-
rilt az ember és a gép kozotti egyuttmikodés, amely nem az emberi munkaerd kivaltasat, hanem
annak a technoldgiaval val6 kiegészitését szolgalja (George et al. 2023). Az elmult években mar a
kovetkezd fogalmakkal ismerkedtink: mesterséges intelligencia, nanotechnolégia, biotechnolédgia,
5G, humanoid robotok, Big Data elemzés. Ez utébbi szamos érdekes kérdést vet fel. Zuboff (2019)
példaul a napjainkig kialakult gyakorlatot surveillance capitalism -nak, vagyis feliigyeleti kapitaliz-
musnak nevezi, melynek kovetkezményei vannak a gazdasagra, a t6ke- és humaneréforrasra, a mé-
diara, az tizleti életre, a kereskedelemre és a tarsadalomra egyarant. Zuboff (2019) szerint a feltigye-
leti, vagy ,,megfigyelési” kapitalizmus, egy olyan gazdasagi rendszer, melyben a tudomasunkkal, be-
leegyezésiinkkel, vagy akar a tudtunk és beleegyezésiink nélkiil, személyes adatokat gydjtenek ro-
lunk. A Big Data ezt felhasznalva befolyasolja viselkedéstinket, szokasainkat és végiil vasarlasainkat.
Az adatgytjtésre utald jelenségekr6l mar korabban is léteztek megallapitasok. Akerlof és Shiller
(2016) Nobel emlékdijas kbzgazdaszok, mar a Phishing for phools: the economics of manipulation
and deception cimd kényvikben magyaraztak az adathalaszattal manipulalt ember viselkedését
(Akerlof—Shiller, 2016).

A rovid torténeti attekintést lezarva egyes kutatok mar gy vélekednek, hogy az 5.0 ipari forra-
dalom kuszobét atlépve mar nem csak a térbeli koncentracié, hanem digitalizacié is olyan mérték-
ben felgyorsulhat, hogy az eddig megismert és szimbidzisban él6 technoldgiak Gsszeérnek, egy
pontban stridsédnek, végil létrejon a technoldgiai szingularitas (Potapov, 2018). A napjainkban
torténd valtozasokat latva el6fordulhat, hogy a digitalis technologiak és a regionalis kézpontositas
egy ponton szintén Gsszeér és 1étrej0hetnek az ,intelligens” varosok (Chamoso et al. 2018). Az 5.0
ipari forradalomban tehat kihivasokat és feladatokat talalunk, amelyre a nemzetek kormanyainak
reagalniuk kell (WEF, 2024). Kizarolag egy erés és demokratikus felhatalmazassal biré allamappa-
ratus altal iranyitott gazdasagi-fiskalis stabilitas, jogi és etikai kbrnyezet, teszi lehet6vé, hogy a t6ke-
és a munkaerd szabad mozgasa a 21.szazad masodik felében is biztositott legyen (Koncz, 2020).

Teriileti koncentracid napjainkban

A rovid torténelmi attekintésben olyan mintazatok rajzolédnak ki, ami alapjan megallapithato, hogy
mar az elsé harom ipari forradalom idején is jelentés regionalis munkaerd és ipari koncentracid
kezd6dott, ami a varosok lakossaganak intenziv gyarapodasat eredményezte. Az ENSZ adatai alap-
jan, az 1950-es években a vilag varosi népessége korilbelil 751 millié ember volt, 2018-ra ez szam
mar elérte a 4,2 milliardot, ami akkor a vilag népességének 55%-at jelentette. A 2018-as becsléshez
képes még nem allnak rendelkezésre biztos adatok, de elérejelzések szerint 2024-ben a varosi la-
kossagszam meghaladta a 4,5 milliard £6t, ami a globalis népesség 57%-at teszi ki, az Eurépai Unid
népességének 70%-a él varosias kornyezetben. Az ENSZ honlapjan elérhet6 el6rejelzés szerint a
varosi népességszam 2050-re elérheti a 6,6 milliard f6t, ami a bolygén él6k szamanak 68%-at fogja
jelenteni (ENSZ, 2024). Ami hazankat illeti a tertileti kézpontosulas trendekbél Budapest és regio-
nalis kornyezete sem marad ki. Az 1990-es 2 milliés népességszam csucs utan megfordult, és 2015-
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re 1,7 milliéra csékkent, ugyanakkor 2035-re a becslések szerint djra 1,8 milliora névekedhet
(ENSZ, 2018). Ami a gazdasagi er6t illeti, az Eurépai Unié GDP-jének t6bb, mint kétharmadat
varosokban allitjak el6. Kozép-Magyarorszag a GDP 48,5%-at, ezen beliil Budapest 37%-os, Pest
Varmegye 11,5%-0s GDP-vel jarul hozza az orszag gazdasagi mikodéséhez (KSH, 2022).

A népesség regionalis koncentracidja a varosokba a korabbi térténelmi mintazatok és az ENSZ
adatok alapjan toretlennek latszanak, bar egyre t6bb kihivassal kell szembenézni. A varosokba, ré-
gidkba torténd téke-és munkaerd vandorlast a gazdasagi teljesitmény, a munkahelyek vonzerdje és
természetesen a nagyvaros biztositotta konnyen elérheté kényelmi és joléti szolgaltatasok tamogat-
jak.

Urbanizacids iskoldk

Az urbanizacios jelenség kutatoi és szakértdi szerint a teriileti centralizacio és a gazdasagi névekedés
kapcsolatardl harom iskola értekezik a pozitiv szemlélet, a kritikus nézépont és a forditott U alaka
modell (1. tablazat).

A pozitiv szemléletd urbanizacids iskola szerint a térbeli koncentracié motivalja a hatranyos hely-
zet régiokbol érkez6 munkavallalokat, mert szamukra a magasabb jovedelmet biztosité munkahe-
lyek és a fejlett infrastrukturahoz valé hozzatérés sajat egzisztencidjukra nézve el6relépést jelent. A
fejlett kozlekedés, az IKT-technoldgia, a tudasalapu gazdasag fejlédése, a jovedelemnovekedés, a
fejlett oktatas- és intézményei, az egészséglgyi ellatas, a gazdasagi fejl6dés lehet6sége és az ezzel
jar6 kényelem 6sztonzi a gazdasagi novekedést. A pozitiv iskolara az elmalt 200 év 6, de sok ta-
nulsaggal szolgal6é példa, amely részben még napjainkban is tart, bar negativ-kritikus folyamatok
jelei is latszanak (Pradhan et al. 2021).

A masodik szemlélet a kritikus nézépont. A pozitiv iskola csak addig tarthaté fent, amig a tGke-
befektetések megtérilnek, van olcsé és jol képzett munkaerd, alacsony energiakoltség, illetve j6
logisztikai- és infrastruktara (Cattaneo et al. 2022). A kritikus aspektus szerint a térbeli koncentra-
ci6, urbanizacié 6nmagaban nem garancia a névekedéshez, ha nem fejlédik kell6 gyorsasaggal az
infrastruktara, vagy bekovetkezik a t6ke elvandorlasa. Ez utdbbira az elmult évtizedekbdl tébb
negativ példat is talalunk. Az egyik leglatvanyosabb a detroiti autéipar 6sszeomlasa, melynek £6 oka
a gyartas athelyezése volt mas, szakképzett, de olcsobb munkaerdt és energiat biztositd orszagokba.
Az autégyarak bezarasa munkanélkiliséghez, elszegényedéshez, elvandorlashoz, nyomorhoz, a ba-
n6zés novekedéséhez, lakossagesokkenéshez, az infrastruktura romlasahoz vezetett (Steinmetz,
2009; Smith—Kirkpatrick, 2015). A dontés tehat negativ externaliakat idézett el6 és elindult a har-
madik, hanyatl6 szakaszba Iépés. A Britannica (2025) értelmez6 szotar szerint ,,negativ externalia,
a kozgazdasagtanban az egyik fél tevékenységének kozvetett kévetkezményeként, a masik félre ha-
rulé koltség. Ez a piaci kudarc egyik formaja, amely nem hatékony piaci eredményeket eredmé-
nyez”. (Britannica, 2025). Ilyen negativ externalia lehet még a tdlzstufoltsag, a n6vekvé megélhetési
koltségek, a lokalis-regionalis inflacid, példaul extrém ingatlanar novekedés, lakasbérleti dijjak no-
vekedése, illetve a kezdeti — még pozitiv szakaszban elérhet6 — egészségiigyi és szocialis ellatorend-
szer talterhelése (Correia—Roseland, 2022).

Végil a harmadik szemlélet a forditott U modell iskola, amikor a térbeli és urbanizaciés kon-
centraci6 iranya, illetve a gazdasagi novekedés kapcsolata hatranyos iranyba fordul. A kezdeti sza-
kaszban a pozitiv folyamat még elésegitette a gazdasagi fejlédést, de egy ponton tdl a masodik,
kritikus szakaszba lépve, mar a negativ externaliak kertilnek el6térbe. A korabbi gazdasagi elény6k
a t6ke- és munkaerétulajdonosok szamara csokkennek (Pradhan et al. 2021; Hovhannisyan— Asci
2024; Lu—Zhou-Song, 2021).
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1.tablazat: Osszefoglal6 a harom urbanizaciés iskolarél

ELMELETI MEGKOZELITES HATASOK
ISKOLA
POZITIV o Kezdeti szakasz e DPozitiv externaliak
e Novekvo koncentracid e Jovedelemnovekedes
e A kozpontositas segitt a gazdasagi e Ipar kialakulisa
novekedést o Jobb oktatas, szocialis biztonsag
o Fejlett infrastruktira a feltétel
KRITIKUS ¢ Fordulopont: az N csucsa e Negativ  externaliak  tdlsulyba
e A térbeli koncentracio, urbanizacio keriilnek
6nmagaban nem garancia a novekedeshez, e Tulterhelt kozlekedési és lakhatasi
ha nem fejlodik kell6 gyorsasaggal az infrastruktira
mfrastruktara, vagy bekovetkezik a toke e Szocialis halé gyengiilése
elvandorlasa o Megélhetési koltségek emelkedése
FORDITOTT o Az Urbanizacié megfordul: N ® Dekoncentracio
U-MODELL e A térbeli és urbanizacios koncentracid e Negativ externaliak erésédnek
iranya megvaltozik e Toke-és munkaero elvandorlas
o Gazdasigi csokkenés o Gazdasagi visszaesés
e Hanyatlas o A régi6 vonzerdje csokken

Forrds: Pradban et al, 2021; Hovhannisyan— Asci; 2024; Lu—Zhon—Song (2021) alapjan sajit szerkes3tés

A t6kebefektetések- és a munkaerd teriileti koncentracioja, belsé migracidja az elsé ipari forra-
dalommal kezd6dott és folyamatosan erésodott. A regionalis kézpontokba, varosokba torténd
mozgasokat alapvetéen a tOmeggyartas, a tOkebefektetések, a munkahelyek és a munkaer6 Gssz-
pontosulasa, illetve az ehhez kapcsol6do kozlekedési, ellatasi és lakhatasi infrastruktara fejlédése
hatarozta meg. Napjainkban a varosiasodas még mindig globalis jelenség, egyértelmien a nagyva-
rosokba és kérnyékére kézpontosul a gazdasagi teljesitmény. Az 5.0 ipari forradalommal elkezd6-
dott az ,,okos varosok” kialakulasanak lehet&sége, ahol 6sszekapcesolodik a digitalis csticstechnolo-
gla a mar meglévé infrastruktiarakkal és egytittesen javithatjak az életmindséget. Az elmélet szerint
a varosiasodas negativ kovetkezményeire a digitalizacio és az intelligens varosok kialakitasa lehet a
megoldas. Az urbanizacid, a teriileti koncentracié okos jellege lehet a fenntarthato, illetve 4j gazda-
sagl ndvekedés motorja. A teriileti kézpontositas és a gazdasagi novekedés kapcsolatat harom k-
16nb626 szemlélet magyarazza. A pozitiv aspektus szerint a koncentracié 6sztonzi a gazdasagi no-
vekedést, megujulast hoz, a kritikus szemlélet mar ramutat a sebezhetSségre, a forditott U-modell
szerint a folyamat mar negativ iranyu és lassitjak a fejlédést, végul elvandorlashoz vezet. A kritikus
és a forditott U-modell felhivja a figyelmet a metropoliszok kialakuldsanak olyan negativ kovetkez-
ményeire, mint a megélhetési koltségek névekedése, elszegényedés, a kozlekedési infrastruktara
talterhelése, lakhatasi nehézségek, romld életminéség, munkanélkiliség vagy munkaeréhiany, kor-
nyezetromlas, regionalis egyenlétlenségek névekedése, tulzsufoltsag, nyomornegyedek kialakuldsa
(Anttiroiko, 2013; Chamoso et al. 2018; Sallai, szerk. 2018; Laing—Robinson, 2025).
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A Kozép-magyarorszagi nagyrégio

Pest virmegye és Budapest gazdasdga rendszervaltdstdl, napjainkig

A Kozép-magyarorszagi nagyrégio, Pest varmegye, de kiillonosen Budapest szinte minden jelent6-
sebb gazdasagi mutat6 szempontjabdl az orszag legfejlettebb térsége. A tertilet Magyarorszag gaz-
dasagi, oktatasi és innovaciés motorja, rendkivili szerepet tolt be az egész nemzet fejlédésében
(KSH, 2025). Kozép-Magyarorszag minden piacgazdasagi szereplé szamara komoly vonzerével
birt mar a rendszervaltozas el6tt. A parlament még a szocialista gazdasagpolitika idején elfogadta a
gazdasagi tarsasagokrol szol6 1988. évi VI. torvényt, amely lehet6vé tette maganvallalkozasok, cé-
gek alapitasat. A tOrvény megalapozta, hogy a korabeli és jogi keretek kozott a nemzetgazdasag
jovedelemtermeld képessége javuljon. A piacgazdasag kialakulasa és a t6kearamlas el6tt minden
akadaly elharuljon, illetve a kiilf6ldi mikodétéke belépjen a magyar gazdasagba (jogkodex.hu 2025).

A rendszervaltozas utain Magyarorszag munkaerépiacat - eltéré regionalis kilonbségekkel - a
tartés munkanélkiiliség és a foglalkoztatas erdteljes visszaesése jellemezte. A kilfoldi mikodétéke
beruhazasok azokat a régiokat keresték, ahol j6 infrastrukturalis adottsagok, jol képzett, iskolazott
munkaerd és nem utolsé sorban kivalé privatizacios lehetéségek alltak rendelkezésre. A magasabb
iskolai végzettséggel rendelkez6k aranya Budapesten és a Kozép-magyarorszagi régioban még min-
dig legnagyobb, készonhetéen a felséfoku intézmények magas szamanak. Napjainkban 38 fels6ok-
tatasi intézmény a nagyrégioban talalhat6, ebbdl 34 Budapesten, 4 Pest varmegyében van (KSH,
2025). A centralis szivohatas a rendszervaltozassal tehat felgyorsult, a 2004-es Eurépai Unids csat-
lakozas csak magasabb szintre emelte, annak ellenére, hogy a csatlakozas eredeti oka részben a
regionalis kilonbségek csokkentése volt. Egyes teleptilések az orszag északi-keleti és keleti régioja-
ban részben, vagy egészben elnéptelenedtek. A tertileti k6zpontositas abszolut nyertesei a févaros
és agglomeracioja, illetve a megyei jogu varosok és az ipari kozpontok lettek (Molnar—Daniel,
2022; Dobo—Pintér, 2023). Az Eurépai Unids csatlakozas, illetve a szubszidiaritas elvének telje-
stulése okan feltétel volt, a varmegycket magaba foglald tervezési-statisztikai céla régio kialakitasa.
Ezek a tertleti egységek valhatnak az EU regionalis tamogatottsag célpontjava. Magyarorszag teri-
lete jelenleg 8 tervezési-statisztikai régidra tagolddik, amelybdl egy 2013/2015.(X11.29.) K6zép-ma-
gyarorszagi régio kettévalasztasarol szolé Kormanyhatarozat alapjan a régi6 két tertletet foglal ma-
gaban, Budapest f6varos és Pest varmegyét. Az EU altal létrehozott NUTS (Statisztikai Céla Teri-
leti Egységek Nomenklaturaja) rendszerben a Kézép-magyarorszagi régio, 2018 januar 1-t61 NUTS
1 szinten szerepel a masik két nagy NUTS 1-es régio, Dunantdl, Eszak és Alfold mellett. A ketté-
valas utan Budapest és Pest vamegye NUTS 2-es szinten értelmezhets. A Kozép-magyarorszagi
kettévalasztas 6 oka az volt, hogy Budapest gazdasagilag sokkal fejlettebb, mint a varmegye és a
térbeli kilonbségeknek nagy szerepe van a gazdasagi folyamatokban, killonos tekintettel az EU
tamogatasok elnyerése okan. A régi kettévalasztasardl sz6l6 kormanyhatarozat ellenére praktikus
okokbdl tovabbiakban a K6zép-magyarorszagi régiot, Pest varmegyét és Budapest f6varost Gssze-
figed egységként fogom tekinteni (njt.hu 2015).

Osszefoglalva: A t6keberuhazasok megjelenését egy-egy régidban olyan tényezék hatiroznak
meg, mint a foldrajzi elhelyezkedés, az infrastruktara altalanos fejlettsége, a rendelkezésre allé ener-
gia elérhet6sége, a gazdasagszerkezet, a munkaeré mindsége, a szakképzés- és innovacio, kutatas-
fejlesztés. A kilfoldi befektetések részére a szakképzett munkaerd, az alacsony bérek és az adoked-
vezmény, illetve a fogyasztol kozosség.
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Anyag ¢és modszer

A tanulmany részben empirikus, de f6leg kvantitativ elemeket tartalmazé szekunder kutatasra épul.
A kutatas kozéppontjaban Budapest és Pest varmegye gazdasagi, demografiai és ingatlanpiaci kap-
csolatrendszere all, kiemelt figyelemmel a koncentracié és dekoncentracié dinamikajara a forditott
U alakd modell elméletében. A vizsgalat célja annak feltarasa, hogy a régié gazdasagi és munkaero-
piaci folyamatai milyen mértékben tamasztjak ala a forditott U alaki modell érvényességét, azaz
Budapest és agglomeracidja elérte -e mar a centralizacié optimalis pontjat, vagy a talzott koncent-
racié kévetkeztében a negativ extrenaliak, mint példaul az ingazas, az ingatlanar emelkedés, mun-
kaeréhiany, inkabb mar gyengitik a térség versenyképességét.

Az elemzéshez a Kozponti Statisztikai Hivatal (KSH), illetve a Magyar Nemzeti Bank (MNB)
adatait hasznalom, feldolgozott adatok a 2011-2024-ig tart idSszakot Olelik fel. A statisztikai ada-
tok feldolgozasat az R commander segitségével végzem, leiro statisztikai modszerekkel.

Az elemzés 5 {6 teriiletre koncentral:

1. Demografiai folyamatok: népességszam, elvandorlas Budapestrdl Pest varmegyébe
2. Mobilitasi adatok: az ingazas iranyai és volumene Budapest és az agglomeracié k6zott, mint
a munkaerdpiaci alkalmazkodas egyik tényezéje
3. Ingatlanpiaci folyamatok: a lakasallomany, az ingatlanarak és a bérleti dijjak alakulasa és
teriileti kulénbségei
4. Munkaerépiact kinalat: a kilfoldi vallalatok és a hazai kkv-k szerepe a régidoban
5. Munkaerdpiaci kereslet: a foglalkoztatottsag, a munkanélkiiliség, betoltetlen allasok aranya-
nak és szerkezetének vizsgalata
Ezen valtozok egytittes elemzése és értelmezése lehetévé teszi az U alaka modell regionalis érvé-
nyességének empirikus vizsgalatat, valamint annak értkelését, hogy a K6zép-magyarorszagi nagyré-
g16 a gazdasagi koncentracié optimuma felett, vagy alatt helyezkedik el.

A forditott U alakt modell érvényesiilése a K6zép-magyarorszagi nagyrégio
gazdasagi koncentraciéjaban

Népességszam alakulisa

A vizsgalt id6szakban a Kozép-magyarorszagi nagyrégio 6ssznépessége mérsékelten mintegy 2,3 %
névekedett. A novekedés térben erésen differencialt. Pest varmegye jelentés béviilést mutatott,
mig Budapest népessége esetén csokkend tendenciat lathatunk. A févaros népessége az elmalt 14
éveben 35 ezer f6vel mérséklédott, ami évente atlagosan 2,5 ezer £6s cs6kkenést jelent. Ezzel szem-
ben Pest varmegyében t6bb mint 100 ezer fével nétt a lakossag. Ez a térbeli atrendezbdés 6l tuk-
671 az urbanizacio a szuburbanizacié val6 atmenetet, amely az utobbi masfél évtized egyik megha-
tarozo regionalis folyamata. A lakossag egyre nagyobb része valasztja lakéhelyéil a Pest varmegyei
teleptiléseket, mik6zben gazdasagi, munkaerépiaci értelemben még mindig inkabb a févaroshoz
kotédik. Az adatok igy jol mutatjak a dekoncentraciés folyamatok erésodését a régidban, ami a
forditott U alaka modell logikajat kéveti. A K6zép-magyarorszagi nagyrégio, Budapest és Pest var-
megye népességszamanak adatait és alakulasat a 2. tablazat mutatja.
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2.tablazat: Népességszam 2010-2024

Teriilet 2010 2024 Valtozas/f6 Atlagos éves | A valtozas
valtozas mértéke %bo-
(f6/év) ban
Budapest 1721 556 1686 222 -35 334 -2524 -25
Pest varmegye 1229 880 1333 257 +103 377 +7 384 +8,41
Ko6zép-Ma- 2951 436 3019 479 +68 043 +4 860 +2,31
gyarorszag

Forrds: KSH adatai alapjan sajit szerkesztés, 2025

A népességszam valtozasa mogott nem egységes demografiai folyamatok allnak. Budapesten 2011
Ota a szilletések szama tartdsan negativ tendenciat mutat, 16 029 £6r61 2023-ra 13 797 fére csok-
kent, mikézben Pest varmegyében lassu emelkedést mutat (KSH, 2024). Korszerkezet szempont-
jabol Budapest a 0-14 éves korosztalyban valtozé mértékben, de csékkenést mutat és a 2011-es
222 948 t6r6l, 2023-ra 211 060 f6re csokkent. Ugyanakkor Pest varmegyében a 2011-es 205 518
t6r6l, 2023-ra 223 059 f6re emelkedett. A 15-64 éves korosztalyban a KSH adatai alapjan hasonlé
tendenciak lathatok. Az eddigi adatok arra engednek kévetkeztetni, hogy korszerkezet szempont-
jabol Budapest lakossaga fokozatosan 6regedé képet mutat, mig Pest varmegyében a fiatal és még
csaladalapitas el6tt allo korosztalyok aranya magasabb, ami hosszabb tavon is fenntarthatja a térség
dinamikus névekedési lehet6ségeit (KSH, 2025).

A jelenség értelmezését az ingazas iranyaval és volumenével szeretném kiegésziteni, mivel felté-
telezésem szerint a szuburbanizaciot jellemz&en nem a munkahelyek decentralizacidja, hanem a
jobb lakhatasi és életmindség keresése motivalja.

Ingazas Budapestre vagy Budapestrdl

2011 és 2022 kozott jelentSsen nétt a Budapestre ingazok szama. A févaros tovabbra is az orszag
legnagyobb ingazasi kbzpontja, a munkavallalok 22%-a ide jar dolgozni napi rendszerességgel. A
teljes agglomeracié munkaerd-kildé szerepet tolt be, a legtobben Erdrdl és Székesfehérvarrol ét-
keznek a févarosba. A napi ingazok szama a 2011-es 225 518 {6161, 2022-re 399 465 fére emelke-
dett. A Budapestre ingazas sulyozott atlagtavolsaga perben mérve a 2011-es 33,2 percrdl, 2022-re
42,9 percre novekedett. Az ingazas legf6bb oka a févarosban elérheté magas bérek voltak (KKoltai—
Varré, 2020). A magas bérek mellett az ingazast valasztok motivacidja az, hogy a kozlekedési inf-
rastruktura is jelentSsen fejl6dott, igy a tavolsag mar kénnyebben lekiizdhetd, mint évtizedekkel
korabban. Ugyanakkor kedvezSbb lenne, ha a munkaerd helyben talalna munkat és nem terhelné a
napi autds, vagy mas kozlekedési eszkozzel a kornyezetet, csokkentve ezzel a negativ externaliakat.
A Budapestre torténé ingazas jelentés emelkedése mellett megfigyelhetd, egy ellentétes mozgas is.
Budapestrdl tobb, mint kétszeresére nétt — 2001-hez képest — a févarosbol a megyei jogt varosokba
torténd ingazas. A legnépszertibb varosok: Gydr, Székesfehérvar, Kecskemét, Debrecen, Frd és
Szeged (T6th, 2024).
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Ingatlanpiaci statisztikak

Lakidsallomany, ingatlandr, bérleti dijak

A hazai ingatlanarak valtozasa nem kizarolag makrogazdasagi tényez6k, hanem kormanyzati politi-
kai déntések eredménye is. A kiilénb6z6 tamogatasok révid tavon ar nvels hatassal birnak, hosz-
szabb tavon tertleti egyenl6tlenségeket idézhetnek el6. A Kozép-magyarorszagi nagyrégioban el-
téré mértekben, de az ingatlanarak folyamatos emelkedése tapasztalhatd (Nagy, 2024; MNB 2025).
Az orszagos lakasallomany 32,5%-a K6zép-magyarorszagi régidban talalhato, 1.500.250 db a nagy-
régidban, ebbél Budapesten 973. 656 db, Pest varmegyében 526.594 db. Egy budapesti lakas atlagos
négyzetméter ara 2024-ben megkézelitette az 1 millié forintot, ez a szam 2025-ben atlagosan mar
1 356 eF't, mialatt az orszagos atlag 524 el't koril mozog. Az Gjépitést lakasok esetében Budapes-
ten 1 454 eFt a négyzetméter ar, az orszagos atlag 1 162 eF't, ez nem sokkal marad el a f6varostol.
Az orszag keleti régidiban az atlagos ingatlanar a 103 eFt és 600 eFt savban mozog, természetesen
a megyeszékhelyek huzzak a magasabb atlagot, a kozségek jelentik az alsé szegmenst. Pest varme-
gyében atlagosan a felsé 700 eFt-os négyzetméter atlagar koriil van az egy négyzetméterre jutd lakas
ingatlan ara. Néhany népszerd Pest varmegyei teleptilés atlagos négyzetméter ar: Szentendre 846
eFt, Biatorbagy 1 002 eFt, Dunakeszi 920 eFt, Erd 810 eFt, Pomaz 925 eFt. A Budapesttdl egyre
tavolabbi teleptiléseken a négyzetméter atlagar természetesen csékken, G6dollén 706 eFt, Gyalon
698 eF't, Halasztelek 656 eFt, Monor 629 eFt, Rackeve 489 el't (KSH, 2024; KSH, 2025; ingatlan-
net, 2025).

Osszességében ez azt jelenti, hogy egy atlagos 52m2-es, kétszobas lakas ara Budapesten — termé-

szetesen rendkivil sok tényez6tdl fligeben — 52 milli6 forint, vagy inkabb felette mozog, ugyanilyen
paraméterekkel rendelkez6 lakas az orszag északi régijaban csak kicsivel tobb, mint 5 millié forint.
A szamok kizarolag a szemléltetés és az érzékeltetés miatt hasznalatos az elemzéshez.
A tévarosban a bérleti dijakat tekintve szintén extrém magas 6sszegekkel allunk szemben. A KSH
legfrissebb 2025. marciusi adatai szerint orszagosan 0,1%-kal csékkenetek a lakasbérleti dfjak, el-
lenben Budapesten 0,7 %-kal emelkedtek az el6z6 honaphoz képest. Az elmult egy év alatt orsza-
gosan 7,6 % -kal, mig Budapesten 6,7 %-kal névekedtek a bérleti dijak. Az elmult 10 év alatt a
lakbérek orszagos szinten 116%-kal, Budapesten 107%-kal néttek. Budapesten mindenhol emel-
kedtek a lakbérek, kivétel a pesti oldalon, ahol egy nagyon enyhe csékkenés volt (-0,2%). A legna-
gyobb emelkedés (1,1%) a belsS pesti és a budai hegyvidéki keriiletekben tértént. Eves szinten
Budapesten 5-11%-kal névekedtek a bérleti dijak, kiillonosen a pesti kertiletekben.

Az ingatlanpiaci statisztikakb6l a kévetkezé tendencidk figyelhet6k meg. A hazai ingatlanpiac
tovabbra is heterogén, az ingatlan- és bérleti arakat tekintve rendkivil nagy kilénbség mutatkozik
Budapest és a vidéki régiok viszonylatban. Mivel a megélhetési koltségek jelentSs részét a lakhatasi-
és rezsi koltségek jelentik, az adatok alapjan ez gatja lehet a tovabbi belsé migraciénak a févaros
iranyaba. Pest vairmegyében és a Kozép-magyarorszagi nagyrégioban valamennyivel megfizethe-
t6bb lakasarakrol beszélhetiink, az atlagkeresettel rendelkez6k szamara elérhet6bb lakhatds lehet-
séges. Az északi és keleti régiokban az ingaltanok elérhetébb aron vannak, de ezeken a teriileteken
a munkalehet6ségek viszont jelentésen korlatozottabbak.

Munkaerdpiaci kinalat

Kiilféldi-kézvetlentdke villalatok a nagyrégioban
Ahogy a 3. tablazat mutatja, a kilf6ldi tulajdonu vallalatok munkahelyteremté képessége a nagyré-

gidban tovabbra is magas, de a KSH (2025) adatai alapjan a vizsgalt id6szakban cs6kkend tendencia
rajzolodott ki. A Kozép-magyarorszagi nagyrégioban a kilfoldi vallalatok szama 2011-ben érte el a
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csucspontot, azota kis mértékben ugyan, de folyamatosan csokken. A szamitashoz az 6sszetett éves
novekedési rata a Compound annual growth rate (CAGR) képletét fogom hasznalni, amely egy
adott id6szak alatt az Osszetett értékek atlagos névekedési titemét jelzi. A KSH adatai szerint 2011-
ben Kézép-Magyarorszagon (Budapest és Pest varmegye) a kilféldi vallalatok szama 21 447 db
volt, majd 2023-ban 17 693 db, az atlagos éves csokkenés titeme -1,52% volt.

A nagyrégion belil 2011-ben Budapesten és Pest varmegyében is hasonlé csokkend tendencia
vette kezdetét. Budapesten 2011-ben, még 18 621 db kulfoldi vallalat volt, 2023-ra 15 258 lett, az
atlagos éves csokkenés tteme —1.62%-o0s volt. Pest varmegyében szintén 2011-volt a cstcsév a
2 826 db kilfoldi vallalattal, ami 2023-ra 2 405-re cs6kkent. A valtozas Uteme a 12 év alatt —1,33%-
os volt. A csokkenés mértéke a 2011-es bazisévhez viszonyitva 2023-ra a Ko6zép-magyarorszagi
régidban 17,5 %-os, Budapesten 18,07%-os, mig Pest virmegyében 14,91%-os lett. Osszefoglalva
elmondhato, hogy a régidban csékkenés mutatkozott a kilfoldi vallalatok szamat tekintve (KSH,
2025)

3. tablazat: Kulfoldi-k6zvetlentéke vallalatok a nagyrégioban

Tertilet Kulfoldi val- | Kalfoldi val- Valtozas A valtozas A valtozas
lalatok lalatok (db) mértéke iiteme
szama 2011 | szama 2023
(%) (%)
Budapest 18 621 15 258 -3 363 -18,05 -1,62
Pest varmegye 2 826 2 405 -421 -14,9 -1,33
Koézép-Ma- 21 447 17 693 -3 754 -17,5 -1,52
gyarorszag

Forrds: KSH adatai alapjan sajit szerkesztés, 2025

Miikédé kis-és kozepes villalatok (KKV-k) a nagyrégioban

Miutan elemeztem a kilfoldi érdekeltségbe tartozo vallalatok szamat Koézép-Magyarorszagon, ér-
demes hasonlé adatokat vizsgalni a hazai kis-és kozepes vallalkozasokat illetéen. A mikodé kis-és
kozepes vallalkozasok szama, {gy munkahelyteremté képessége a K6zép-magyarorszagi nagyrégio-
ban orszagos atlagban is rendkiviil magas. A KKV-k megoszlasa a térségben nagysagrendileg a
kovetkezd: 70%-a Budapesten, mig 30%-a Pest varmegyében talalhat6. A KSH adatai alapjan a
,,vallalkozasdemografia” alakulasaban a kovetkezé tendencidk figyelhet6k meg, amelyet a 4. tablazat
Osszefoglal6 adatai mutatnak. A vizsgalt id6szak ez esetben a 2011 és 2022 kozotti id6szakra esett,
mert 2023-re csak elézetes adatok alltak rendelkezésre, de a valtozas igy is jol kiolvashaté. A KSH
adatai szerint 2011-ben K6zép-Magyarorszagon (Budapest és Pest varmegye) a kis-és kdzepes mi-
kodé vallalkozasok szama 279 916 db volt, majd 2022-ben 428 799 db volt. Az atlagos éves valtozas
iteme, - a mar korabban hasznalt CAGR képlet alapjan szamolva — 12 év alatt atlagosan 3,66%0-0s
emelkedést mutatott. Budapesten és Pest varmegyében is hasonlo jelenség tapasztalhat6d. Budapes-
ten 2011-ben 190 718 db, 2022-ben 272 025 db mikédé KKV vallalkozas volt, igy az atlagos éves
valtozas tteme 12 év alatt 3,02%-0s névekedést mutat. Pest varmegyében 2011-ben 89 198 db,
2022-ben 156 774 db mkéds KKV volt, ez alapjan a CAGR mutaté a két el6z6 adathoz képest
mar jelentGsebb 4, 86%-o0s névekedés lathato. A névekedés mértéke a 12 éves idészakban a 2011-
es bazisévhez viszonyitva a Kozép-magyarorszagi régioban 53,2%-os, Budapesten 42,6%-o0s, mig
Pest varmegyében kimagasl6 75,8%-os lett. A KKV-k szamanak atlagos névekedési mértéke 12 év
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alatt a Kozép-magyarorszagi nagyrégioban 57,2%-os volt. (KSH, 2025) Az adatokbdl megallapit-
hat6, hogy a kis-és kozepes vallalkozasok szama jelent6sen névekedett a Kozép-magyarorszagi
nagyrégioban.

4. tablazat: Miikodo kis-és kozepes vallalkozasok (kkv) a nagyrégioban

Teriilet KKV-k KKV-k Valtozas A valtozas A valtozas
szama szama (db) mértéke iteme
2011 2022 (%) (%)
Budapest 190 718 272 025 81 307 +42,63 +3,02
Pest varmegye 89 198 156 774 67 576 +75,75 +4, 86
Ko6zép-Ma- 279 916 428 799 148 883 +53,18 +3,66
gyarorszag

Forrds: KSH adatai alapjan sajat szerkesztés, 2025

Munkaerd6piaci kereslet

A munkanélkiiliségi rata a Kézép-magyarorszagi nagyrégioban a 2011. 1. negyedév és 2024. 4. ne-
gyedéve kozott atlagosan 4,4% volt. Mivel a KSH adatai nagyrégi6 szinten a budapesti és a Pest
varmegye adatainak atlagaval szamol, igy a tovabbiakban nem kiilonitem Pest varmegyére és a £6-
varosra, hanem az K6zép-magyarorszagi régi6 atlagaival szamolok. A munkanélkiliségi rata atlagai
mogott, pozitiv trendeket figyelhetiink meg a 2011 és 2024 kozotti id6szakban. Az adatokat ele-
mezve lathat6, hogy a munkanélkiiliségi rata a nagyrégioban stagnalt a maga 8,5%-os atlagaval, majd
2013. els6 negyedévében kissé emelkedett és elérte a 8,9%-os csucspontot. Ezutan viszont a kovet-
kez6 11 évben lassu, de folyamatos cs6kkenés kovetkezett be, majd 2024. negyedik negyedévben
2,9%-o0s szintet mértek. Tovabba az is elmondhatd, hogy még a COVID 19 jarvany is csak mérsé-
kelten, atlagosan 1%-kal novelte a munkanélkiliséget a térségben. Az utols6 COVID 19-esjarvany
nélkili, 2020. 1. negyedévben 2,5%-r6l emelkedett a kovetkez6 negyedévre 3,6%-ra és nagysagren-
dileg marad a jarvany végéig. Ezutan djra csokkenésnek indult, és 2024. év végére djra 2,9%-os
szinten volt. A munkanélkuliségi rata, az orszagos atlag alatt van a nagyrégioban. A KSH legfrissebb
2025. aprilisaban mért munkanélkiliségi rata 4,4% (KSH, 2025).

A munkaeréhiany jellemz&en t6bb tényezés probléma. A hazai munkaerépiacon tapasztalhato
munkaeréhiany egyik, de nem az egyeduli oka az gazdasagi migracié. A kivandorlas nem magyar
sajatossag, az egész kozép-és kelet eurdpai térséget érinti, sét még nem is hazankban a legrosszabb
a helyzet. Az elvandorlas f6 okai: a demografiai valtozasok, eloregedd tarsadalom, kevés 1j belépé.
Valamint a munkaerépiaci alkalmazkodas hidnya az 4j technoldgiakhoz, koriilményekhez és az alul-
képzettség. Az oktatasi rendszer sem megfelelGen késziti fel a fiatalokat a piaci igénykere, ezért nem
maradnak helyben. A kilfoldi munkavallalas f6leg a magasabb bérekért és a jobb élet reményében
torténik. A munkaerShianyt mindig adott bérszinvonal mellett szitkséges értelmezni és kezelni. Az
tres allashelyeket a munkaado szektor vendégmunkasokkal enyhiti, bar egy részitk Magyarorszagot,
csak egy ,kapunak” tekintik Nyugat-Eurdpa felé és idével tovabb allnak a magasabb bérek és a
magasabb életszinvonal elrése érdekében. A K6zép-magyarorszagi nagyrégioban a KSH (2025) ada-
tai szerint 57 050 {6 folytat keresé tevékenységet, ebb6l Budapesten 47.550 6, Pest varmegyében
9.500 £6. A térségben munkat vallalék szama az elmult években jelentSsen névekedett. A vendég-
munkasok alkalmazasa, viszont bérfesziltséghez vezethet (Antalik et al. 2022.; Hars, 2025.; KSH,
2025). A munkaerShiany egyes szektorokat jobban érint. Hazankban — Budapesten is — a legérin-
tettebb dgazatok, a szolgaltatasok, a feldolgozoipar és az adminisztraciés munkak (Kémiives, et al.
2024). Az alacsony munkanélkiliség ellenére az tres allashelyek szama tovabb névekedett. A mun-
kanélkiliségi rata a 2011-es 8,5%-r6l, 2024-re 2,8%-ra csokkent, mialatt a betoltetlen allashelyek
szama a 2011-es 1,2%-r6l, 2024-re 2,5-re novekedett a Kézép-magyarorszagi nagyrégioban (KSH,
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2025). A Ko6zép-magyarorszagi munkaerdpiaci kereslet jelenlegi allapotat elmondhaté, hogy mialatt
a munkanélkiliség jelentésen csokkent, az tres allashelyek szama novekedett. A munkaeréhiany
kilondsen a szolgaltatasoka, a feldolgozoipart és az adminisztrativ allasokat érinti.

Osszefoglalas

A tanulmany elkészitése soran a Kozép-magyarorszagi nagyrégiot egyitt értelmeztem és térképez-
tem fel Budapest f6varossal és Pest vairmegyével. Az elemzésben 6t tertiletet vizsgaltam, részben
empirikus, szekunder, kvantitativ adatok, elemzések és tudomanyos publikaciok felhasznalasaval.
A vizsgalat a kovetkez6 tertleteket érintette: a népesedési folyamatok, az ingazas, az ingatlanpiac
¢és a munkaerdpiac.

A népesedési statisztika adatainak feldolgozasa utan megallapithat6, hogy Budapest népessége az
elmalt 14 évben 35.334 fével csokkent, mikozben Pest varmegye lakossaga jelentésen névekedett
103.337 t6vel. A Kozép-magyarorszagi nagyrégiot tekintve a népesedési sulypont Budapestrdl az
agglomeracioba és Pest varmegyébe tevodott at. Budapesttel szemben, ahol a sziiletések szama és
a korszerkezetet negativ tendenciakat mutat, Pest vairmegyében a csaladalapitas koraban 1évé fiatal
korosztaly jelent meg, erdsitve ezzel a szuburbanizaciés folyamatokat az agglomeracioban. A sza-
mok alapjan a jelenségbdl arra lehet kovetkeztetni, hogy a kézponti elhelyezkedést févaros egyre
kevésbé vonzo lakhatasi szempontbdl, ami mar a forditott U-modell jele lehet.

Az ingazas esetén két vonzerd ellentétes foldrajzi elhelyezkedése jatszik jelentds szerepet. Az
egyik, vonzerd, j6 életmindségben az agglomeracioban élni, a masik a munkahelyek szerepe, ami
viszont tovabbra is inkdbb Budapesten van. Az ingazas {6 oka a févarosban elérheté magasabb
bérek, ami még mindig vonzova teszi Budapestet a munkavallalok szamara. igy vezet a ,,pozitiv
externalia”, — ami az U-modell gorbéjének csucsa felé mutat — id6ével negativ externaliakhoz. A
megnovekedett ingazas altal 6riasi teher harul a kozlekedési infrastruktiarara, ami névekvé forgalmi
dugokat, légszennyezést és zsufoltsagot eredményez. Az adatokbdl az lathatd, hogy a lakossag el-
vandorlasa a févarosbdl, a forditott U-modell felé jelez, de a munkaerépiac tovabbra is jelentésen
Budapest centrikus.

Az ingatlanpiaci tendencidkat elemezve kizarélag negativ hatasokrol beszélhetiink. Az ingatlan-
piaci adatok elemzése, egyértelmien a forditott U-modell kritikus szakaszanak jeleit érzékeltetik. A
téréségben egyre torzuld képet mutatd ingatlanpiac, az extrém magas ingatlan- és bérleti dijak Bu-
dapesten - ami részben a politikai dontések hatasa is - az egyik legmarkansabb negativ externalia,
ami gatolja a tovabbi belsé migraciot a févaros iranyaba, illetve 6sztonzi az elvandorlast a Koézép-
magyarorszagi nagyrégioba, sét azon is tul, ahogy erre az ingazas vizsgalatakor utaltam. A lakhatasi
koltségek rendkiviil magasak Budapesten, Pest varmegye valamivel megfizethetébb, ez szintén ma-
gyarazza a févarosbol valéd kikoltozést. Ami a regionalis egyenlStlenségeket illeti, az orszag észa-
kikeleti és keleti régidinak ugyan joval alacsonyabb ingatlan arai vannak, viszont a munkalehet6sé-
gek jelentésen korlatozottabbak. Osszességében az ingatlanpiaci tendencia tovabb erésiti a dekon-
centraciot és az U-modell erésodését.

A munkaerépiaci adatok vegyes képet mutatnak, de tobb jele is mutatkozik a forditott U-modell
kritikus szakaszanak. A kulfoldi tulajdonu vallalatok szamanak csékkenése a nagyrégidban, de ki-
16n6sen Budapesten, a t8ke elvandorlasanak egyik jele lehet, ami a kritikus iskola egyik alappillére.
Ezzel szemben az elmult évtizedben a kis- és kozepes vallalkozasok (KKV) szama jelentésen no-
vekedett, kiilénosen Pest varmegyében. Ez a tendencia annak a jele lehet, hogy a gazdasagi aktivitas
egy része attevédott a févaros agglomeraciojaba. A névekvé népességszam szamara ez kedvezd is
lehet, a helyben elérheté munkahelyeket illetéen.

A munkanélkiliségi és a munkaeréhianyra vonatkozé adatok feldolgozasabdl, szintén a kritikus
nézépont jelei latszanak, ami az U-modell ,,el6szobédja”. Ugyan a munkanélkiiliség a nagyrégiéban
rendkiviil alacsony és elérte a teljes foglalkoztatottsagot, de a betdltetlen allasok szama is folyama-
tosan novekszik, ami viszont negativ fejlemény. A legnagyobb munkaerShiany a szolgaltatasok, a
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teldolgozoipar és az adminisztrativ munkak tertiletén tapasztalhat6. Amennyiben Budapesten, il-
letve a nagyrégioban a vendégmunkasok szamanak novekedése nem lassul és az elvandorlas is fo-
lyamatos, az bérfesziltséghez, igy a munkaerépiac diszfunkciéjahoz vezethet, ami szintén a kritikus
szakaszra jellemzé.

A rendelkezésre all6 adatok feldolgozasa és elemzése alapjan az lathatd, hogy Budapest és Pest
varmegye a kritikus szakaszba 1épett. A forditott U-modell elmélete szerint, ez a szakasz gazdasag
lassulasahoz, vagy akar visszafordulashoz is vezethet, ezért a kovetkez6 stratégiak atgondolasa lehet
indokolt a térségnek. Megfizethetd lakasok épitésének Osztonzése, olyan politikai dontésekkel, ahol
a magantulajdon megszerzése mellett a bérlakasépitési programok, vagy az tiresen allé ingatlanok
hasznositasanak lehet&sége is fokuszba kertil.

A tovabbi kézpontositott varosfejlesztés helyett, a decentralizalt telepiilésfejlesztés szemléleté-
nek az erésitése, kiegyenlitve az egyenlétlenségeket, csokkentve a kérnyezeti negativ externalidkat.
Az agglomeracioban talalhat6 kisebb varosokban, teleptiléseken, Uj regionalis kozpontokat kell 1ét-
rehozni és a helyi gazdasagokat, gazdalkodokat, KKV-szektort kell helyzetbe hozni, timogatni, akar
a Pest varmegyei régiéba vonzani Budapestrél. Tovabba olyan regionalis innovaciés és kutatas-
fejlesztési kbzpontokat épiteni, amely nem Budapesten talalhaté, hanem a nagyrégioban, helyben
tartva ezzel a munkaer6t.

Az ingazas csokkentése érdekében a tavmunka (hibrid munkavégzés) elényben részesitése el6-
ny6s lehet. A kozlekedési infrastruktara fejlesztését illetGen, mindenképpen a kotottpalyas kozle-
kedés hasznalatat részesiteném elényben, a tovabbi P+R parkolok épitésével szemben, mérsékelve
ezzel a zsufoltsagot és a dugokat az utakon. Ezzel egyid6ben a ,,okos varosok™ adta lehet&ségbdl a
gyors informaciéaramlassal segiteném az utazasi id6k optimalizalasat, roviditését A munkaerépia-
con képzési-atképzési programok tamogatasa lehet megoldas, amely javitja a munkavallalok alkal-
mazkodasat az 4j technolégidkhoz, illetve lehet&séget biztosit a puha és kemény készségek munka-
erépiaci igényekhez val6 finomhangolasahoz.

A tanulmany hatarait a téma rendkiviili 6sszetettsége adta. A févaros és az agglomeraci6 kézotti
vandorlas és napi mobilitas egy rendkivil szerteagazé kérdéskor szamos tényezével, kiléndsen, ha
a tanulmany folytatasaban kiegészil a Pest varmegyén kiviilrdl ingazokkal. A tanulmanyban jelzett
folyamtok alapot szolgaltatnak arra, hogy a mar meglévé jelenségek az urbanizalédas hataranak,
vagy egyéb, gazdasagi- és tarsadalmi folyamatoknak a szamlajara irhatok. Ezért a szerz6é Phd tanul-
manyai elérehaladtaval szeretne kisérletet tenni a téma folytatasara.
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Spatial distribution of the 2022 "biblical-scale' drought in Békés County

Experiences of some farms in relation to the severe drought

Zsolt Jozsef Vigh

Abstract

The purpose of my research was to illustrate the spatial distribution of the 2022 “Biblical” national drought in
Békés Connty.

I conducted gualitative in-depth interviews with local farmers and analysed the spatial distribution of the drought
with previously gathered area data and application data included in my analysis from the Hungarian agricultural
Payment Agency and the so-called intermediate body, that is the Hungarian State Treasury and the Békés County
Government Olffice that was provided by my co-author.

We found that 75 settlements in Békés County submitted 7288 reports. The data shows that settlements with
larger populations also submitted more damage reports. We collected this to assist the work of the decision-mafkers
whom are associated with rural development and rural economy research.

Both the interviews and the analysed data revealed that there were additional consequences and problems related
to the great drought (continued lack of precipitation, the winters are milder even by modern standards, the rainy and
dry periods became increasingly erratic and the soils capability to retain water bas decreased). Al interview partici-
pants are actively taking steps or have tried to implement methods and techniques that try to mitigate or reverse the
harmful effects of such phenomena, with varying results. The human and economic factors persist and hamper their
efforts to eliminate the existing and emerging problems; however, there have been both negative and positive changes
related to these issues.

I confirmed my hypothesis: the lingering after effects of the drought can be still felt and those farmers, whom live in
the area are actively working to prevent further problems and repair these lasting damages, with varying degrees of
success. We also learned that the dronght’s impact was widespread but uneven, with certain settlements experiencing

far greater agricultural losses. The spatial distribution of claims heeled patterns of precipitation deficit and heat.

Keywords: drought, spatial distribution, climate change, adaptation

JEL: P25, R59, Q18, Q14, Q54
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Spatial distribution of the 2022 "biblical-scale" drought in Békés County

Introduction

Nowadays, the discussions related to the reality of global climate change is brought up regularly
even on global forums. It is a regularly renewed topic with increasingly convincing arguments that
it is a process that humanity must take seriously. A series of scientific researches are proving that
the planet's climate is becoming more extreme, that the Earth is warming, and that the water and
atmosphere are changing rapidly. The World Meteorological Organisation in its latest report related
to the global changes in climate reported, that he annually averaged global mean near-surface tem-
perature in 2024 was 1.55 °C £ 0.13 °C, a number that is both above the 1850—-1900 average and
marks 2024 as the warmest year in the 175-year observational record, beating the previous record
set only the year before (WMO, 2025).

The issues related to it surfaced almost two decades prior. Even from an economic point of
view, the Stern Review (Stern N., 2007) already considered climate change as a factor of significant
risk in the world economy, and estimates that the damage caused by climate change could reach
20% of global gross domestic product. I'd also like to bring up the "Sixth Assessment Report,
Climate Change 2021: The Physical Science Basis", a series of assessment reports created by the
International Panel on Climate Change, that issued a Red Alert in 2021, and kept up that warning
since then. Greenhouse gas emissions must peak; they should have peaked by 2025. It warned us
that climate change is widespread, rapid, and intensifying, and some trends are now irreversible. It
has also set 2030 as the climate change deadline for gas emissions to be halved and reach net zero
by 2050. Jim Skea from the Imperial College London and co-chair IPCC working group said, that
"It’s now or never, if we want to limit global warming between 1.5°C to 2°C" (WMO, 2022).

Even the latest Conference of Parties (COP29), the "2024 United Nations Climate Change Con-
ference" set more than one milestone in promoting climate action in different areas, including
putting in the spotlight topics that had received less attention at previous sessions, such as climate
change in relation to small and medium enterprises, informality and tourism. It launched numerous
new initiatives, pledges -such as the Global Energy Storage and Grids Pledge; endorsers commit
to a collective goal of deploying 1,500 GW of energy storage globally by 2030—over six times the
capacity of 2022. It also includes a commitment to add or refurbish 25 million kilometres of grids
globally by 2030, recognising the need to add or refurbish an additional 65 million kilometres by
2040 ()- amongst other initiatives, reports, funding opportunities and other activities were
launched, with the goal to advance climate action in line with the Paris Agreement goals and the
outcomes of the first global stock take (UNFCCC, 2024).

My current research aims to re-examine the findings of my prior surveys, which I conducted
after the great drought of 2022 devastated the local area (Vigh-Rakoczi, 2022, 2023), along with
examining the effects of drought spatially. I believe these data points would be of use in assisting
the work of the decision-makers who are associated with rural development and rural economy
research. In view of these data points, our article set the following goals:

55



Vigh, Zs. ].

— Which aspects of climate change directly and indirectly affected the farms since 2022

— If any changes occurred, are there additional issues, are the old issues gone or have they
exacerbated?

— Which are the most exposed agricultural sectors, what technological changes and mod-
ernization activities do farmers use to ease and eliminate the existing problems?

— Is the Common Agricultural Policy a caring agricultural policy? Did it assist the farmers
after the catastrophe?

— How did the agricultural compensation system react? What were the farmers’ opinions
related to its actions?

What was the spatial distribution of the 2022 drought at the county level (with a
national outlook) The great drought of 2022
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Figure 1. Drought areas in Central and Southern Europe in June 2022 collected by the
European Drought Observatory
Source: HungaroMet, 2022

Although droughts of similar severity occur in Hungary every 20-50 years (the 1863 drought on
the Great Plain was unprecedented, and 1952 was the driest year of the 20th century), the 2022
drought was also very severe (Szamosvari, 2022; Erd6diné—Kovacs, 2023), although not as severe
as certain other areas of Cental and Southern Europe (Figure 1.). We can consider the 2022 drought
the most serious event of the 21st century so far. The amount of precipitation fell short of the
multi-year average in 2020 and 2021, while we experienced long heat waves in the summer. The
total rainfall of the agricultural year was extremely low, with only 275 mm falling in Szeged (50%
of the long-term average) and barely exceeding 300 mm elsewhere. According to initial estimates,
the drought affected 1 million hectares, with a crop loss of approximately 50% related to sunflow-
ers. The "coexistence" of three factors: meteorological, hydrological and atmospheric drought, led
to the development of the extraordinary drought. The development of the hydrological drought
suggests that the lack of precipitation occurred over a larger area, in the catchment area of our
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rivers, so a global meteorological phenomenon covering a larger part of Europe causes the devel-
opment of the most severe "supet" droughts (Rakoczi, 2022a).

The HungaroMet Hungarian Meteorological Service Nonprofit Co., L.td. summarized the fol-
lowing regarding the phenomenon (HungaroMet, 2022):

"Unfortunately, the weather of 2022 was famous for its historic drought, because of which the
yields of both autumn and summer crops were below the averages of previous years, but animal
husbandry also suffered from the drought. In the first three months of the year, there was hardly
any precipitation in a significant part of the country, then in April there was some relief, at which
time the lack of heat hindered the development of the plants, but frosts that destroyed the fruit
crop were not typical. From May to mid-August, almost only showers fell, which is characterized
by very high regional variability. The rainy Medard period was completely absent, although rain still
irrigated the western and southwestern parts of the country in June; however, in July, the severe
drought affecting the Great Plain since the beginning of summer spread to Transdanubia, peaking
in mid-August. Several heat waves compounded the drought during the summer. Abundant pre-
cipitation arrived in the last decade of August and in September, creating favorable conditions for
autumn sowing, although the early development of wheat crops became difficult during the also
extremely dry October. However, because of the rains in November and the milder than average
weather, both rapeseed and autumn cereals could face the winter well developed and strengthened.”

Common Agricultural Policy and the Agricultural Damage Mitigation System

As per the summary of the European Commission, launched in 1962, the EU’s Common Agricul-
tural Policy (CAP) is a partnership between agriculture and society, and between Europe and its
farmers. It aims to: support farmers and improve agricultural productivity to ensure a stable supply
of affordable food. Seeks to safeguard European Union farmers to make a reasonable living and
help them tackle climate change and the sustainable management of natural resources. It assists
with the maintenance of rural areas and landscapes across the EU. To keep the rural economy alive
CAP also promotes jobs in farming, agri-food industries and associated sectors. The CAP is a
common policy for all EU countties. It is managed and funded at European level from the re-
sources of the EU’s budget (European Comission).

Later, Agenda 2000 reforms reshaped the support system into a two-pillar system. The 1st pillar
is market policy, the financial source of which is the so-called European Agricultural Guarantee
Fund (EAGF). The 2nd pillar is rural development, the financial source of which is the so-called
European Agricultural Fund for Rural Development (EAFRD) (Rakéczi—Barczi, 2015). Besides all
this, the so-called national subsidies, which the government provides to eligible farmers, constitute
a significant source in Hungary (Rakoczi, 2022b)

The Treaty on the Functioning of the European Union sets the legal basis for the common
agricultural policy. Three regulations which apply since 1 January 2023 cover the current CAP
2023-27 (European Comission).

A two-pillar risk management system has been in place in Hungary since 2012, and since its
introduction it has been under continuous development, and the range of risks covered is also
expanding. Since the beginning, the aim has been to further develop the agricultural risk manage-
ment toolbox and expand it with risk prevention tools. An example of this is the introduction of
the third pillar, the national hail damage prevention system, in May 2018. The amount of the com-
pensation may not exceed 80% of the loss of production value if the producer has adequate agri-
cultural insurance.
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The first pillar of this system, which is related to our research, is the Agricultural Damage Miti-
gation System, which has expanded as an agricultural damage mitigation system compared to the
previous regulations that were in place, it provides state aid against damage caused by adverse
weather phenomena (drought, inland water, agricultural flooding, winter frost, spring frost, autumn
frost, cloudburst, storm, hail), approved by the European Commission. According to EU regula-
tions, this aid compensates for the losses of yield reductions exceeding 30% at the crop level for
producers who are members of the system (Government, 2025).

Spatial examination of the effects of the drought during and after 2022
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Figure 2. Precipitation totals in Hungary in the period January—August 2022 (white dots
show record-dry areas).
Source: Szentes, 2023

The quarterly Newsletter of the Hungarian Meteorological Service and the Hungarian Meteorolog-
ical Society, LEGKOR took note of the extremes inflicted by the great drought of 2022,

My study primarily focused on how the eastern part of Hungary, mainly the Great Plain, was
affected the most by this phenomenon. The worst situation developed in the summer, which, be-
sides the poor precipitation weather, became the warmest national average since the beginning of
the 20th century, almost half a degree ahead of the previous record-breaking summer of 2003. East
of the Danube, the eight-month precipitation did not reach 250 mm by the end of August (Figure
2.), while in the central Great Plain and Trans-Tisza region, it remained below 200 mm in a large
area and 150 mm in smaller areas. Primarily in these regions, the January—August period of 2022
became the first eight months of the driest year since 1901. Drought also characterized 2021, con-
tributing significantly to the development of the severe drought experienced in 2022. Observing
the data gathered about the deviations of 2021 and comparing them to the monthly average tem-
peratures and precipitation values of the last few decades (1991-2020) in the period of January
2021 — August 2022 (Figure 3.), we can see that the persistently dry period began in June of the
year, but even March precipitation was significantly below average.
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Most of the months, besides being dry, were several degrees warmer than the 1991-2020 climate

normal. There were only two months in the twenty-month period examined that were several de-

grees cooler and also rainy, May 2021 and April 2022. In the year leading up to August 2022, the

national average of precipitation for seven months was over 40% below normal, and the drought

was further exacerbated because every month since May 2022 was significantly warmer than aver-

age, and the summer of 2022 was the warmest national average since 1901. In the period from

January 2021 to August 2022, the national average precipitation was only about three-quarters of
the usual amount (Szentes,2023; Erd6diné and associates, 2023).
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Figure 3. Deviation of national averages of monthly mean temperature (left) and precipi-
tation (right) from the 1991-2020 average for the period January 2021 — August 2022.

Source: Szentes, 2023

Besides the field of meteorology, the most noticeable changes happened in the agricultural sector.

The average yield of major arable crops took a noticeable dip in all categories.

Table 1. Average yield of important arable crops in Hungary [kg/hectare] (KSH)

Year Wheat Corn Barley Rye Oats | Soybeans Susnefl(‘)ivsver
2020 5470 8 580 5680 3200 2990 2 830 2770
2021 5930 6130 6370 3310 3060 2520 2 680
2022 4 450 3410 4 810 2940 2270 2030 1890
2023 5640 8 150 5380 3200 2750 2980 2920
2024 5710 6 030 5450 3130 3020 2310 2670

59

Source: KSH, 2025
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As seen in Table 1. corn yields show the largest fluctuations, dropping sharply around the time
of the great drought, but show recovery in 2023. Wheat and batrley yields remain relatively stable
throughout the years, with only a noticeable dip in 2022. Meanwhile Soybeans and sunflower seeds
follow a similar pattern, with lower yields in 2022 and partial recovery afterward. Rye and oats
yields are also stable, but likewise also show a drop in 2022.

In connection with this, the size of the various sowing areas also changed after the drought,
although this will change from 2023: here the so-called Green Deal has gained ground, and the
increasingly strict regulations of the new budget period have also determined the sowing structures
in the county. Consequently, we observe several differences for each crop compared to the prior
year’s data, which shows how farmers are reacting to the new regulations, while we can only analyze
the effects of the new period’s regulations from a longer perspective in the future.

Damage mitigation and consequences

According to the findings of (Rakoczi, 2022b), in Békés County the number of damage mitigation
applications, reported within its territory has continuously increased year by year. While the related
authorities received 200 applications in 2018, in 2022 they received nearly 7,300. There may be
several reasons for the increase, including the development and expansion of the damage mitigation
benefit institution, and its increasing accessibility to farmers. Changes in weather factors are mostly
responsible for the clear increase, besides the other factors. Year by year, farmers mostly submit
their claims for drought damage, inland water damage, and hail damage. It should be noted, how-
ever, that drought damage is special amongst these claims, as the number of applications related to
this issue has been constantly increasing year-by-year. The historic 2022 drought clearly caused the
significant increase in applications, because this damage type alone received more complaints
(7179) in 2022, then the total complaints for all damage types (4684) between 2018 and 2021.

The additional workload was significant (4 times more than usual), in order to fully complete the
tasks associated with the handling of claims for damages, the Agricultural Department of the Békés
County Government Office redirected the specialist administrative colleagues from other (mostly
agricultural) fields, to ensure that the farmers received the official verdicts related to their report
regarding damages and, overall what is the state of their access to damage mitigation benefits
(Rakoczi, 2022b).

Material and Methods

I primarily collected data for my research work in Békés County. The county is located in the
Southern Great Plain region, with its seat in Békéscsaba. It has an area of 5631.05 km® and has 9
districts (Békéscsaba, Békés, Szeghalm, Gyomaendréd, Szarvas, Oroshaza, Mez6kovacshaza,
Gyula, Sarkad) in which there are 75 settlements (1 city with county status and 21 other cities).
According to the Central Statistical Office (KSH) surveys, in 2022 approximately 315,222 people
lived in Békés County with an average population density of 66.8 people/km* (KSH, 2014; KSH,
2023).

Békés County is located in the Great Plain, its area is flat. The Ko6rds-Maros River and the
Kor6sok-Berettyd region are almost perfectly flat. The altitude of the county varies between 81
and 106 metres above sea level. The highest points are in the southeastern part of the county, on
the Csanadi-hat, and in the Battonya area, some kunhals, which exceed 106 metres in height. The
lowest point is between Szarvas and Békésszentandras, next to the Harmas-Kor6s, at an altitude
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of approx. 81 metres. The county is covered by a thick layer of sandy-loess sediment. The county's
most significant mineral resource is natural gas, with approx. one-fifth of the country's reserves
found here. The continuity of the plains is divided by a relatively dense network of rivers. The
county has 8 rivers: the Koros (Fehér, Fekete-, Kett6s-, Sebes- and Harmas-Koros), Berettyo,
Szaraz-ér, Hortobagy-Berettyd (KSH, 2014).

To further analyse the local region, I also reviewed data of agricultural landscape of Békés county.
Due to its up-to-datedness, it is advisable to illustrate land use data and crop structure data with
the data in the agricultural support system. Therefore, with the assistance of my co-writer I re-
quested the area data and application data included in my analysis from the Hungarian agricultural
Payment Agency and the so-called intermediate body, i.e. the Hungarian State Treasury and the
Békés County Government Office. To visualise these data points I created Figure 4. and Figure 5.
During the creation process first I compiled the necessary data (regional map, settlement names
and location, number of parcels) then utilised the capabilities of Microsoft Excel.

To collect my data, I talked to the local farmers whom I worked with previously related to past
research subjects and began to inquire about their willingness to provide further information re-
lated to this subject. On a few occasions I was met with failure due to personal issues, in those
cases I followed their recommendations or contacted other farmers I was in contact with.

As part of my research, I conducted five qualitative in-depth interviews during the months of
December, January and Februrary of 2024 and 2025 respectively. The interviews were also audio-
recorded using a dictaphone for later processing. They range in length from 30 to 60 minutes. A
literal transcript of the interviews was not made.

It should be also noted, that introductory questions were not necessary, as past familiarity per-
sisted with the interview subjects.

I based the interviews on the methodology Heltai és Tarjani (1999). The completed interviews
were subjected to quantitative evaluation and content analysis based on the methodological sug-
gestions of Babbie (2003) and Newing (2011). The data of the interviews with the farmers con-
cerned are illustrated in the table below:

Table 2. Further details about the farmers

Surename Age Profession
7 sombor 57 Family maintaned Limited
company.
L éndrt 45 Primary producer/Site man-
ager
. Primary producer/ Primary
Gyoray >3 Family Farm
Pl 7 Primary pro.ducer/ Primary
Family Farm
Mihaly 82 Primary producer

Source: Own data, 2025

Throughout the interviews, it was important for me, that the farmers convey their own opinions.
During our sessions, I did not ask technical terms as to not negatively influence their views. I
allowed them to talk freely about their farming and their difficulties without outside pollution from
my part. When they themselves brought up information related to the topic, I directed the conver-
sation toward it to gather as much data as possible about the mentioned fact.
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Results

Table 3. Plots reported for damage mitigation in 2022, broken down by settlement

Settlements Number of parcels
Almiaskamaris 101
Battonya 591
Békés 662
Békéscsaba 896
Békéssamson 714
Békésszentandris 635
Bélmegyer 158
Biharugra 176
Bucsa 136
Csabacsud 308
Csabaszabadi 195
Csanadapaca 437
Csardaszallas 121
Csorvas 1316
Dévavanya 805
Doboz 220
Dombegyhaz 335
Dombiratos 163
Ecsegfalva 252
Elek 371
Fizesgyarmat 626
Gadoros 496
Gerendas 325
Geszt 96
Gyomaendréd 1926
Gyula 1341
Hunya 512
Kamut 226
Kardos 336
Kardoskut 624
Kaszaper 383
Kertészsziget 124
Kétegyhaza 301
Kétsoprony 718
Kevermes 353
Kisdombegyhaz 87
Kondoros 772
Koérosladany 821
Korésnagyharsany 140
Korostarcsa 170
Korosujfalu 137

Kotegyan 114
Kunagota 561
Lékoshaza 358
Magyarbanhegyes 401
Magyardombegyhaz 78
Medgyesbodzas 208
Medgyesegyhaza 563
Méhkerék 104
Mezb6berény 620
Mezbgyan 199
Mezb6hegyes 366
Mezo6kovacshaza 873
Murony 234
Nagybanhegyes 613
Nagykamaras 346
Nagyszénas 707
Okany 445
Oroshaza 1684
Orménykut 277
Pusztafoldvar 528
Pusztaottlaka 136
Sarkad 492
Sarkadkersztar 93
Szabadkigyos 149
Szarvas 654
Szeghalom 650
Tarhos 249
Telekgerendas 460
To6tkomlos 1084
Ujkigy6s 505
Ujszalonta 71
Végegyhaza 263
Vészt6d 600
Zsadany 945
Total number of parcels | 34 136

Source: BEVKH 2022)
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A total of 7288 reports were received from 75 settlements (all settlements in the county) for 34136
plots and 205684 hectares.
To assist in the visualisation of data listed in Table 3. I created a map overview of Békés County,

highlighting the settlements with blue dots; the size of the dots corresponds to the number of
request parcels registered in their general area and a bar chart that showcases the number of parcels
per settlement

Kistjszallas °
Turkeve ¥

Mezétar

Figure 4. Békés County with the visualisation of Table 3. data
Source: Own editing, 2025

16}
14}
12

10}

Number of settlements

0 250 500 750 1000 1250 1500 1750 2000
Number of parcels (PC)
Figure 5. Bar chart that showcases the number of parcels per settlement in Békés County

utilising the data of Table 3.
Source: Own editing, 2025
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The following statistical information can be gathered from these data points:

— Number of settlements: 75

— Mean: ~463 parcels

— Median: 366 parcels

— Standard deviation: ~365 parcels

—  Minimum: 71 parcels

—  Maximum: 1926 parcels

— Lower quartile (25%): 186 parcels

— Upper quartile (75%): 625 parcels

Observing Table 3. and Figure 4. and Figure 5. alongside this information, we can see that most
settlements have a small to moderate number of parcels. The median (366) and lower quartile (186)
show that half of the settlements have fewer than 366 parcels, and a quarter have fewer than 186.
The mean (463) is higher than the median, which suggests some settlements have much larger
parcel numbers that increase the average. This points to a right-skewed distribution. The standard
deviation (365) is quite large, almost as big as the mean. This shows the number of parcels varies a
lot between settlements. The minimum and maximum values (71 and 1926) show a wide range.
Some settlements are much bigger than others. The upper quartile (625) means the largest 25% of
settlements have 625 parcels or more. The descriptive statistics of parcel distribution across the 75
settlements reveal a noticeable wide variation. It highlights a considerable standard deviation across
Békés County because the parcel distribution is highly uneven across settlements, with most settle-
ments having fewer parcels, but a few settlements with very large numbers of parcels pulling up
the average.

We can also highlight the following spatial differences in the region:

— The mean (463) is higher than the median (366). This suggests that a few settlements
have very high parcel numbers (outliers) and it also means that the distribution is right-
skewed.

— The standard deviation (365) is large (range is 71 to 1926), almost as high as the mean,
which highlights once more that some settlements are much larger than others

— Half of settlements have fewer than 366 parcels (Lower Quartile 186, Median 366,
Upper Quartile 625)

While not fully perceptible in the text format, the farmers were eager to share their experiences,
what happened to their farms since our last meeting during the interviews (body language, empha-
sis). It was noticeable, that throughout the years the extent of their experience and the depth of
their knowledge increased, they actually know the lands they cultivate upon, their farms are im-
portant to them. It was noticeable in the interviews, that the most outstanding problems in their
everyday life were related to the effects of the climate change, or the after effects of the catastrophe
that was the great drought of 2022, the biggest problems that reared their head related to the phe-
nomenon are continued lack of precipitation, that the winters are milder even by modern standards,
the rainy and dry periods became increasingly erratic and the soils capability to retain water has
decreased drastically. Other issues and minor problems include the increased frequency of inland
water and the dramatic shifts in temperatures, which are also causing damage to their livelihoods.

"I feel that cultivation needs to be curtailed, we must leave the soil time to rest, and the fertilizer
output needs to be lowered, because the costs are getting to point where the amount we invest and

the amount earn do not cover each other, most of the time farmers here are in the red.
/Mihily, 82/"
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"You cannot sow corn, sorghum, or maize, the weather avoids us in such a way that these crops
are no longer profitable for sowing or harvesting. The type of plants grown have changed? Even
my old sunflowers that were cultivated for a long time, for example, have now gone to zero, they
do not return the investment. /Gyorgy, 53/"

"Irrigation is difficult. There is no equipment for it, the canals are destitute or non-existent. So,
here we praying for good weather. /Pal, 72/"

"Looking back on 2022, it was a horrid year, even from a three-year perspective, it was a very
tough year. It left a deep mark both economically, and on nature. What could have been done
differently in 2022, I really don’t know, because I'm sure no one could have saved the unsalvagea-
ble, even with our current knowledge. The soil's water reserves are not what they were before. 2022
took an awful lot out, sucked it out of the soil. There hasn't been a normal amount of precipitation
since then, so we're trying to preserve and appreciate the little that we have even better with these
reduced numbers and quality. /Lénart, 45/"

Besides the problems caused by the environmental factors, problems related to the economy
also further exacerbate other issues. The cost of maintaining equipment already in use suffering
from damages caused by amortization factors, modernising and implementing new equipment to
adapt to the new issues that appear all cost considerable amount of funds, that the small farms
might not be able to afford.

"There are those, that actually started to keep their operations to a minimum, because you can't
actually do the necessary groundwork anymore, like ploughing, loosening the soil and things like
that, because the amount invested no longer matches the amount earned, you won't get it back.
/Gyorgy, 53/"

"The costs don't match. If you can't store, you can't get proper profits, because you have to sell
them in bulk at the cutrent, not always good price, and there's nowhere to store your harvest. Well
there are places, but those storage costs are not the same as others. Only the big ones, actually have
the funds to sell their stock after storing it there for half a year for a better opportunity, and when
the market is favourable to them. The small ones don't have that opportunity. /Mihaly 82/"

"It doesn't work anymore like it used to. To be profitable by calculating those old crop averages
we used to. Using hired labour, doing what needs to be done... The math no longer works out, and
that's why some are stopping. As they put it, it's a kind of self-perpetuating circle, one thing leads
to another that keeps going on and on ever worse. /Pal, 72/"

However in spite of that it should be noted that four out of five subjects took conscious action
to counteract the processes of climate change and one tried but did not have a real opportunity to
do so, inhibited by external human or natural factors (land position in the county, lack of material
background), but at least in such cases he at least tried to implement them, they considered their
available options. Furthermore, it is important that for the most part, irrigation, the modernization
of farms and the cooperation of farmers working in the surrounding areas were seen as a solution
to the problems, amongst other possibilities.

"We need local demand. Tor restore the systems of the past, when there were all kinds of buyers
for our products, to purchase and sell locally. Places in small settlements where small time farmers
can handle acquisitions without the necessity to sell in bulk and hope for the best. Places where we
can sell dairy, eggs, crops with fair prices. /Mihaly 82/"

"People need to stand on more than one leg, must have additional sources of income, nest eggs
for harsher times. Be it passive or in some other form, that way when a catastrophe ruins one pillar
the others prevent things from falling apart. /Pal 72/"

"We must use crops that handle the changing climate better, they don’t wither away at these
drastic shifts. /Zsombor, 27/"
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"We must learn. We must talk with each other and listen. I’'m consulted by both small and large
farms (including some as extensive as 200 hectares) on my farming practices, because my experi-
mentation with different techniques has sometimes yielded positive results. How I could install it?
What are the experiences? So, there is such a path ahead, and not only for the large ones to reach
out amongst each other but to the small or medium-sized farms, all sides and paths must provide
information, everyone must look for a way. /Lénart, 45/"

Although I cannot highlight the same amount of exact quotes on the topic, based on the inter-
viewees' request, as the topic came up mostly when they discussed personal finances, however I
can note, that the farmers expressed extremely positive attitudes toward various forms of govern-
ment assistance and the Common Agricultural Policy, appreciating the help they received during
and after the great drought of 2022.

"As I said before, things don't work as they did once, these new initiatives are different then it
was before. Some of those funds they gave to some, have been important for some folks to keep
themselves afloat I don't know much about it myself, but I heard it motivated some to remain and
keep things going. /Mihaly 82/"

Discussion and conclusion

The purpose of my research was to re-examine my local area, related to the catastrophic great
drought of 2022, which afflicted vast swathes of Hungary, to assist the work of the decision-makers
whom are associated with rural development and rural economy research.

Reviewing our findings, interview results and the literature associated with the topic we can ex-
trapolate, that the the 2022 drought affected every settlement in Békés County, Hungary. A total
of 7,288 reports for damage mitigation were submitted from 75 settlements, covering 34,136 plots
and 205,684 hectares. The highest numbers of affected plots were reported in Gyomaendréd
(1,926), Oroshaza (1,684), Gyula (1,341), and Békéscsaba (896). The drought’s impact was wide-
spread, with both small and large settlements reporting significant damage. This pattern reflects a
county-wide crisis and highlights a vulnerability to similarly extreme weather events.

It can be seen, that even years after the great drought phenomena happened, some of its effects
still linger in the local area. Direct lingering effects include: persistent lack of precipitation, milder
winters, erratic rainy and dry periods and reduced soil water retention. Indirect effects include in-
creased frequency of inland water, dramatic temperature swings and higher costs for adaptation
and maintenance. These remaining problems are noticeable in the area and they are the cause of
major detriments for the local farmers. . New problems have also emerged, like the inability to
grow previously reliable crops and the rising costs of inputs. Economic pressures, such as storage
costs and market volatility, have compounded these challenges. Many small farmers now struggle
to break even, and some have reduced operations or left farming altogether.

As a positive result Interviewees expressed appreciation for the CAP and government assistance.
They described the policy as supportive, especially during and after the 2022 drought. CAP funds
helped some farmers stay afloat and motivated others to continue farming. The policy is seen as
important for both production and rural development, though not all farmers benefited equally.
The compensation system responded by processing thousands of damage reports. Farmers gener-
ally viewed the system positively, especially those who received support. However, some noted that
the assistance was not enough to fully offset their losses, particularly for small-scale farmers with
limited resources.
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At the county level, every settlement in Békés reported damage, with the most severe impacts in
areas with large numbers of agricultural plots. The spatial distribution shows that the drought was
not isolated but affected the entire county. Nationally, this pattern reflects a broader trend of in-
creasing vulnerability to climate extremes across Hungary. It seems farmers are adapting through
diversification, cooperation, and modernization where possible.

For this farmers have a multitude of options to address the challenges posed by the changing
climate. Their avenues of adaptation include the diversification of the crop rotation (adding 1 or
more suitable cash crops to the rotation), cover cropping (cover soil year-round with a single or
multiple species of cover crops), intercropping (intercrop row crops with suitable legume), conser-
vation tillage (reduce tillage intensity to "mulch till"), water retention (practice mulching across the
land or incorporate drought resistant crop species into rotation), livestock integration (graze and
rotate external livestock on the land for a portion of the season or integrate formal rotational graz-
ing system year-round), the lessened use of pesticide, undersowing (undersow row crops with a
suitable crop or grass), hedgerows (restore roughly 10% of cropland to natural prairie with inte-
grated shrubs) or the integration biofertilizers.
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Recenzio6

Holczinger Norbert — Sarvari Balazs Fenntarthat6 kozgazdasagtan, Oktatéi kézikonyv
Budapesti Metropolitan Egyetem — Magyar Nemzeti Bank, 2025 c¢imt kényvéhez

Paradi-Dolgos Anett

Osszefoglalas

Az Oktatii kézikonyy a hazai fenntarthatosdagi oktatds egyik kiemelkedd villalkozdsa, amely a Budapesti
Metropolitan Egyetem és a Magyar Nemzeti Bank kizos munkdjdanak eredmeényeként jott létre. A fenntarthatosdg
napjainkban ossetett, tobbrétegii fogalom: spikebb értelmezésben a természeti erdforrasok megdrésére és azg
dkoldgiai egyensily fenntartisdra ntal, tagabb értelemben pedig mindazon tarsadalmi és gazdasagi folyamatokat
Jfoglalja magdban, amelyek a jovd generdciok sgdmara is biztositiak az, élhetd kornyegetet és a hossui tavi jolétet.
A kdtet szerzdi e komplex: megkizelitést kivetve a fenntarthatisag gazdasag, tarsadalmi és pénziigyi aspekinsait
integralt modon mutatiak be, exdltal tamogatva a felséoktatdsban folyd képzés megijitdsat és multidisgeiplinaris
szemléleténeke erdsitéset.
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Book Review

Sustainable Economics A Teaching Handbook by Norbert Holczinger and Balazs Sarvari
Budapest Metropolitan University — Hungarian National Bank, 2025

Abstract

The Teaching Handbook represents a major contribution to sustainability education in Hungary, produced through
the collaboration of Budapest Metropolitan University and the Hungarian National Bank. Sustainability is
understood today as a complex and multi-dimensional concept: in its narrower sense, it refers to the preservation of
natural resources and the maintenance of ecological balance; in its broader sense, it encompasses the social and economic
processes that secure a livable environment and long-term prosperity for future generations. Adopting this
comprebensive perspective, the anthors present the economic, social, and financial dimensions of sustainability in an

integrated manner, thereby advancing the renewal of higher education and reinforcing its multidisciplinary orientation.
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A fenntarthatosag megkozelitése és értelmezése napjainkban minden tudomanyteriileten komoly
kihivast jelent. Felfoghaté egy atfogd gondolati és értékrendi keretként, amely a kornyezeti,
tarsadalmi és gazdasagi dimenzidkat egyarant 6sszekapcsolja, ugyanakkor gyakran bizonytalansagot
is okozhat: hogyan ,érthetjiik” és hogyan adhatjuk at hitelesen ezt a komplex szemléletet,
kilonésen oktatoként. Kozgazdasz szemszogbdl a feladat még Gsszetettebb, hiszen minden
tudomany folyamatosan fejlédik, és a 21. szazad 4 kihivasai 4j gondolkodasmodot kovetelnek.
Vitathatatlan, hogy szitkség van egy uj, fenntarthaté kozgazdasagtan kialakitasara, mert a mult
szazad gondolatai és eszkézei mar gyakran nem nyujtanak megoldast a mai és a jovEbeni
kihfvasokra. A kézgazdasagtan akkor lehet igazan hasznos, ha atfogd szemlélettel kozelit, és mas
tudomanytertletek eredményeit is integralja.

Az alapvetd gazdasagi kérdések sokszor valtozatlanok, de a valaszok és az azokat megalapozé
modszertanok folyamatosan fejlédnek, atalakulnak. Mig a hagyomanyos kozgazdasagtan a
noévekedést, a hatékonysagot és a piaci folyamatokat tekintette els6dleges vizsgalati targyanak, mara
egyértelmavé valt, hogy a j6vé generaciok jolétének biztositasahoz a gazdasagi, tarsadalmi és
kornyezeti szempontok egységes, multidiszciplinaris vizsgalata sziikséges. E felismerés hivta életre
a Fenntarthaté kozgazdasagtan cimi oktatdi kézikonyvet, amelyet a Budapesti Metropolitan
Egyetem és a Magyar Nemzeti Bank koz6sen dolgozott ki. (Holczinger — Sarvari, 2025a) A kétet
célja, hogy tamogassa az oktatokat, és gyakorlati iranymutatast nyujtson a fenntarthatdsag
interdiszciplinaris szemléletének beépitéséhez a felsGoktatasi képzésekbe.

A konyv felépitése tematikus, 14 hétre bontott tananyagot kinal, igy idealis szemeszteralapu
kurzusokhoz. Mar a bevezet6 részek — a Budapesti Metropolitan Egyetem rektoranak és a Magyar
Nemzeti Bank alelnokének elészavai — hangsulyozzak, hogy a fenntarthatésag nem csupan
kornyezetvédelmi kérdés, hanem a gazdasagi dontéshozatal igy az oktatas kulcsteriilete is. A
Haszndlati ditmntatd pedig konkrét tanacsokat ad az oktatoknak a konyv felépitésének és
segédanyagainak hatékony alkalmazasdhoz.

A tananyag elsé négy hete a fenntarthaté gazdasagtan elméleti megalapozasara torekszik, killénos
hangsulyt fektetve a kzgazdasagtani paradigmak kritikai vizsgalatara. Az 1. hét: A gazdasdgi novekedés
fenntarthatisdgi korldtai cimG fejezet a hagyomanyos névekedési modelleket helyezi az elemzés
kozéppontjaba, ravilagitva azok strukturalis hianyossagaira a kornyezeti szikosség és a természeti
er6forrasok kimertlésének kontextusaban. E kritikai megkdzelités 6sszhangban all a Rémai Klub
»Limits to Growth” jelentésének 6rokségével, valamint a fenntarthatésagi kézgazdasagtan azon
torekvésével, hogy a gazdasigi folyamatokat nyilt rendszerként értelmezze, amelyek szoros
kolesonhatasban allnak az 6koldgiai alrendszerekkel.

A 2. hét a fenntarthatésag kozgazdasagl pozicidjat és elméleti integraciojat targyalja, ramutatva
arra, hogy a féaramu (mainstream) elméletek — Walras altalanos egyensulyi modelljétél kezdve a
modern makrokonémiai keretekig — hosszt ideig figyelmen kivil hagytak a tarsadalmi és 6kologiai
visszacsatolasokat. A fejezet tudomanyos érdeme, hogy a fenntarthatésagi megkozelitést a
kozgazdasagtanban meglévé két dominans iranyzathoz kapcsolja: egyrészt a gyenge
fenntarthatésag elvéhez, amely a tSkehelyettesitésre épit, masrészt az erds fenntarthatésaghoz,
amely a természeti t6ke potolhatatlansagat hangsulyozza.

A 3. é 4. bét fejezetei a koOrnyezeti fenntarthatésdg gazdasigtanara, valamint a jolét
mérhet6ségének problémakorére koncentralnak. A GDP-n alapulé hagyomanyos mérési
rendszerek kritikdjan tdl bemutatjak a joléti és fenntarthatésagi indikatorok sokdimenzios jellegét.
Tudomanyos szempontbdl ezek a részek azért jelentSsek, mert a mérés modszertani kérdéseit nem
pusztan statisztikai problémaként, hanem gazdasagelméleti és dontéstamogatasi kihivasként
targyaljak, Osszekapcsolva a tarsadalmi jolét, a gazdasagi teljesitmény és az Okologiai
fenntarthatésag dimenziobit.
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A tananyag k6zépsé fejezetei (5—10. hét) a fenntarthatosag technolodgiai, tairsadalmi és gazdasagi
dimenzidit integralt moédon targyaljak. A fechnoldgiai forradalmak és a digitilis kor kreativitisa kapcsan
a konyv arra hivja fel a figyelmet, hogy az innovaci6 kett6s természetd: egyrészt el6segitheti a
fenntarthat6 fejlédést, példaul az eréforras-hatékonysag és a korforgasos gazdasag erdsitésével,
masrészt Uj kockazatokat is hordozhat, ha a technoldgiai valtozasok tarsadalmi és 6koldgiai hatasait
nem kezeljik megfeleléen. E megkozelités Osszhangban all az un. rexiliens gazdasagi modellek
szemléletével, amelyek a technolégiai fejlédést a fenntarthatésagi alkalmazkodoképesség
kontextusaban értelmezik.

A gazdasagi értékteremtés atalakulasanak vizsgalata kilondsen jelentés, mivel a digitalis
gazdasagban a tudas, az adat és a kreativitas valtak a legfontosabb termelési tényez6kké. Ez a
folyamat a klasszikus és neoklasszikus kozgazdasagi keretekbdl kilépve a posztindusztrialis és
tudasalapu gazdasag paradigmajaba helyezi a fenntarthatosagi kérdéseket. A konyv bemutatja, hogy
a termelés és szolgaltatas 1) formai — példaul a platformgazdasag, a megosztason alapulé modellek
és a digitalis pénzigyi innovaciok — nem csupan hatékonysagot igérnek, hanem 4j tarsadalmi és
szabalyozasi kihivasokat is teremtenek.

A fejezetek tarsadalmi dimenzidja a jévedelemelosztas és az addrendszerek fenntarthatdsagi
vonatkozasait hangsulyozza. A gazdasagi egyenl6tlenségek csokkentése és a z6ld adopolitikak
bevezetése nem pusztan etikai, hanem makrogazdasagi stabilitasi kérdés is, Osszhangban a
nemzetkozi szakirodalom azon megallapitasaival, hogy a fenntarthatésag tarsadalmi laba nélkdl a
gazdasagi és kornyezeti célok is elérhetetlenné valnak. Ezzel a konyv kézponti tizenete egyértelmi:
a fenntarthatésag nem értelmezhet6 pusztan Okoldgiai kihivasként, hanem olyan komplex
rendszerként, amelyben a technolégiai innovaciok, a tarsadalmi igazsigossag és a gazdasagi
strukturak egyarant meghatarozé szerepet jatszanak.

A tananyag késébbi fejezetei (11-14. hét) a fenntarthatésag pénziigyi és monetaris aspektusait
vizsgaljak, kulonos tekintettel a gazdasagi rendszerek hosszu tava stabilitasara és az intézményi
szereplok felel6sségére. A Fenntarthato pénziigyek (Papp et al. 2022a, 2022b) és a Zild fordulat a
monetdris politikai gondolkoddsban cimt fejezetek bemutatjak, hogy a pénziigyi szektor és a jegybanki
gyakorlat miként képes timogatni a fenntarthatésagi célokat. E részek kilon értéke, hogy a
nemzetkozi példak és trendek — példaul az ESG (Environmental, Social, Governance) befektetések
térnyerése vagy a z0ld kétvények szerepének novekedése — mellett elemzik a hazai lehet6ségeket
is, elhelyezve a magyar gazdasagot a globalis pénztgyi kontextusban. Lévén a kotet szellemi
mihelye a Magyar Nemzeti Bankhoz kotodik, ezért ezek a fejezetek kiemelkednek a kétetbSl. A
tartalmi szempontokat illetéen jelentés mértékben épitenek a szerz6k korabbi irasaira, {igy Sarvari
Balazs 6nallé (2022a, 2022b, 2024), illetve Holczinger Norberttel (2025b) és Deak Viktériaval
(2023) koz06s tanulmanyai is az elkészilt mi kozvetlen el6zményei kézé tartoznak. Az oktatoi
kézikényv Otletadd forrasmuivei (Baksay et al. 2022a, 2022b) szintén ehhez a szakmai méhelyhez
kotédnek.

A digitalis jegybankpénz (Central Bank Digital Currency — CBDC) és a bizalom gazdasagi
jelentésége 6nalld fejezetet kap. A konyv itt a modern pénzigyi halézatokat, mint Osszetett,
kolesonhatasokkal teli rendszereket mutatja be, amelyekben a fenntarthatésig megvaldsitasa
nemcsak technolégiai, hanem tarsadalmi és intézményi kérdés is. A bizalom szerepének
hangsulyozasa Osszhangban all a halézatelméleti és intézményi kézgazdasagi megkozelitésekkel,
amelyek szerint a pénziigyi stabilitds és a fenntarthatosagi célok elérése szoros Osszefiiggésben all a
tarsadalmi téke és az intézményi megbizhatdsag szintjével.

A zard fejezet — Az idd, az, értékrend és a tér sgerepe — multidiszeiplinaris 6sszegzést ad, 6tvozve a
kozgazdasagi, filozofiai és tarsadalomtudomanyi szempontokat. A fejezet értéke abban rejlik, hogy
a fenntarthatésagot nem statikus célként, hanem dinamikus, idében és térben valtozo folyamatként
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értelmezi, amelyben az értékrendek és intézményi struktirak meghatarozéak. Ezzel a koényv
nemcsak elméleti keretet ad a fenntarthatdsiag pénzigyi dimenzidinak, hanem egyuttal
iranymutatast is nyudjt a jovébeli szakpolitikai és oktatasi megkozelitések szamara.

A konyv mellékletei — az oktatasmodszertani lefrasok és a kiemelt fogalmak listaja — rendkiviil
hasznosak a gyakorlé oktatok szamara. Segitenek a kurzus felépitésében, a hallgatok tudasanak
elmélyitésében, és konnyebbé teszik a komplex fenntarthatdsagi témak tanorai feldolgozasat.

A Fenntarthaté koézgazdasagtan cim@ oktatdi kézikényv hidnypotld mdé a magyar
szakirodalomban. Ertéke abban rejlik, hogy 6sszekapcsolja a fenntarthatésag elméleti és gyakorlati
aspektusait, a gazdasagtani, tarsadalmi és pénziigyl szempontokat egységes keretbe foglalva.
Ajanlom minden olyan oktatonak, kutatonak és egyetemi hallgatonak, aki a fenntarthatdsag
gazdasagi dimenzioit szeretné megérteni és tovabbadni, de azok szamara is, akik egyszeriien a j6v6
gazdasagarol kivannak atfogd képet kapni.
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