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STUDENT SCIENTIFIC CONFERENCE

ME100 for the tenth time

The ME100 conference thematically links spatial planning with the economy.
Since 2016 the conference hosted active participants from 11 countires where-
as 16 universities delegated 46 Ph.D. students. Besides that, 50 guest speakers
shared their experiences and discussed with doctoral students.

The konference ME100 2025, organized again by the Faculty of Architecture of CTU in
cooperation with eight other universities, took place in Prague on 13 and 14 November
2025 and was held in a combined mode: with participants personally presented and
connected online. The attendees registered from all over the country, one third from
abroad. The papers were divided into two sessions: the first featured presentations by
Ph.D. students, the second featured papers of invited guests.

The aim of the conference

Participants open a topic that is seldom discussed in the context of spatial planning
in central Europe: the organizors aim to explore the connection between urban and
regional planning and the economics. Since 2016 we invite every year academics from
various universities and professionals in this field and moderate a discussion in an
open forum with Ph.D. students.

The conference concept

The conference combines presentations of Ph.D. students” work with conference pa-
pers of invited experts, allowing for a scholarly and scientific debate and engagement
to occur. To this end, the organizers invite professionals that work outside of the aca-
demic sphere: municipal representatives, especially those in departments responsible
for the budgets of towns and regions; representatives of banks involved in financing
public construction projects; or experienced managers of private sector interested in
co-operation between public and private sector.

The attractiveness of the conference is underlined by the traditional use of the inspi-
ring space of the Centre for Architecture and Urban Planning (CAMP) in Prague and the
involvement of the professional streaming company Film CZ.

Over 100 registered experts visited in person or on-line the tenth edition, about a third
of them from abroad. The entire conference was held in English without interpretation.

The focus of the conference is on the presentation of papers by young Ph.D. students
whose research work deals with urban and regional planning in relation to the eco-
nomy. Continuing restrictive policy of Czech universities in employing Ph.D. students
resulted in limited number of local entries. After a certain increase of these papers in
the past years, the number of papers coming from the Czech Republic has decreased.




The decrease of local works has been compensated by the interest of foreign universities.
The conference was promoted on AESOP Young Academics NETWORK what brought wi-
der international interest.

The conference is annually enriched by lectures of foreign and domestic

experts from practice.

Prof. Joris van Wezemael, ETH Zurich in his presentation ,Urban Transformation in the
Age of Mediation“ argued that we witness a change in the way how to reach the trust of
people in what the planers are doing. There are no simple projects anymore in Europe.
Planners must adapt their approaches and become true mediators of their visions.

A young colleague Maxime Charreire from a prestigous private French university ESPI
Paris described features of market structure and housing production in France. There is
a clear shift in character of building business - projects are getting more complex and
bigger. This brings an advantage to strong companies what on the other side modifies the
market competition and housing supply.

Two collegues from The Prague Institute of Planning and Development IPR Praha Ms.
Zdenka Havlova and Mr Jan Krticka prepared an overview of research projects running
within the institute. They presented how the relationship of public amenities analysis
and planning may influence the finance allocation decision making in Prague.

A recording of the conference is permanently available for viewing on the conference

website www.me100.info.
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Faculty of Architecture

CTU Prague

doc. Ing. arch. Jakub Vorel, Ph.D.

Head of the Spatial Planning Department

Exactly ten year ago the Spatial Planning Department of Faculty
of Architecture CTU Prague initiated the launch of the conference
ME100. Our department has always been involved in the issue of
the economy in the territory. Thousands of graduates of the faculty
have undergone short training in this field. We try to teach students
to think rationally, to bring them closer to the economic background
of the projects they will deal with in their creative work.

The conference ME100 is a long-term project inviting various ex-
perts involved in economics and spatial planning. The conference
ME100 shall strengthen the teaching of economics and project ma-
nagement at universities. As we always emphasize: we invite anyone
to the ME100 conference who wants to see what is being researched
at other universities in the planning field and to learn how city and
regional planning affects the real estate market. Maybe by doing so
we can help someone open a direction for their future professional
career.




ME100 2025

10th annual
conference

The conference was divided into two sessions: the first featured
presentations by Ph.D. students, the second featured papers of in-
vited guest speakers.

Ph.D. students

Mr David Bouz from Faculty of Law, Charles University of Prague,
aimed in his paper to answer the question how the Czech legal sys-
tem adresses density and which behaviors among developers, mu-
nicipalities, and residents are encouraged by legal norms, whether
intentionally or unintentionally. Higher urban density is genera-
lly considered to be beneficial by economists and urban planners.
His analysis was not limited to construction law, but examined the
Czech legal system across various sectors, with particular emphasis
on municipal finance and the tax system, which are often overlo-
oked in debates on Czech construction law.

The most distant particiapant Mr. Honey Kumar from Jawaharlala
Nehru University in New Dehli, who joined us on-line, presenetd a
case study of Mumbai. He described some unprecedented ways how
climate change is affecting human societies. Particularly marginali-
zed communities and populations are disproportionately affected
by its negative impacts. The problem is compounded in large urban
centers as Mumbai, where huge populations are at risk. The current
research explores the role of urban financial governance in the city
and its sensitivity towards reducing the vulnerability of marginali-
zed communities. Findings of his study indicate a poor or negative
correlation between the two, invoking the need to assess it in the
larger context of climate justice.

Two Romanian Ph.D. students from ,lon MINCU” University in
Bucharest Ms Gabriela Ciulinaru and Ms Laura Simona Cotan pre-
sented jointly outcome of their qualitative research. Drawing on a
survey of residents near defense facilities, their analysis highlights
perceived benefits, alongside challenges. The survey examines the
dual function of Romania’s national defense system as both gua-




rantor of security and driver of local development. Their findings
underscore the importance of integrating defense infrastructure
into sustainable urban and regional planning.

Indonesia is truly the most remote place presented in the confe-
rence, nevertheless Mr Ramdan Pano Anwar studies at MATE Uni-
versity in Budapest. He presented on-line his paper: Makassar City
- Mapping Informal Settlements for Urban Economic Analysis. In-
formal settlements in Makassar, Indonesia, occur both at the peri-
phery and within formal neighborhoods, complicating urban eco-
nomic analysis. His study integrates Sentinel-1 SAR and Sentinel-2
optical imagery with Random Forest classification to map these
areas at city scale. Spectral indices, texture features, and neighbor-
hood context analysis are used to distinguish settlement types,
including mixed zones. The resulting maps quantify the extent and
distribution of informal housing, providing robust spatial data to
support urban economic assessment and inclusive planning in ra-
pidly growing cities.

Invited guest speakers

Prof. Joris van Wezemael from ETH Zurich argued in his excellent
presentation that spatial and urban development has, over recent
decades, transitioned from a paradigm of command-and-control,
through phases of collaborative planning between public and pri-
vate actors, towards a new logic of transformation—one that inc-
reasingly relies on mediative strategies. Drawing on the innovati-
on economy literature (notably Schumpeter and Kondratieff), he
suggested that this shift is not merely procedural but structural:
it reflects a fundamental reconfiguration of planning rationalities
and institutional frameworks. In his view the movement across
these generational modes of planning is marked by a redefinition
of risk profiles in development processes, a dramatic increase in
the plurality and diversity of stakeholders to be engaged, and the
emergence of a profound cognitive and organisational shift within
both public and private domains. Focusing particularly on the role
of economic actors, he unpacked the tensions and potentials inhe-
rent in this mediative turn. He concluded his talk with reflections
on what the current age of mediation means for both practice and
academia in the field of spatial development.
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Mr. Maxime Charreire, ESPI Paris, examined in his paper how the
competitive structure of the real estate development market influ-
ences housing production and its spatial distribution. Using a mo-
nocentric city model, he showed that large developers, with high
fixed costs but low marginal costs, concentrate their activities in
central areas with high land values, while smaller developers do-
minate peripheral zones. Empirical evidence from building permit
data in France (2014-2022) and a case study of the Lyon metropo-
litan area confirm this spatial specialization. The analysis also iden-
tifies differentiated price thresholds for market entry, highlighting
an increasing segmentation between leading and secondary actors.
These results underscore the importance of linking urban planning
policies with market structure analysis to foster balanced housing
development.

Ms Zdenka Havlova and Mr Jan Krticka spoke at IPR’s home gound.

The Prague Institute of Planning and Development (IPR) systemati- W™ 0o B s -
cally monitors key categories of public amenities and conducts an- : : =

A
nual evaluations of their spatial accessibility and capacity availabili- 0 1 m

ty for the city’s residents. Beyond this monitoring role, the Institute ) %@m
also contributes to the planning of new urban districts, where the }l" Y
provision of adequate capacities and appropriate locations of public
amenities constitutes a critical element in negotiations between the
city and private developers. This paper showed the relationship of
public amenities analysis and planning with finance allocation deci-

sion making in Prague.

Expert panel

Relationship between practice and research

The next ME100 conference will take place in November 2026. Fo-
llow www.me100.info. Proceedings from previous years can be seen
on www.mel00.info (https://vimeo.com/474656241) or www.

camp.cz.
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The organizors

Vit Rez4c¢ is an assistant professor at the Institute of Spatial Planning, Fa-
culty of Architecture, CTU in Prague. Since 1994 he has been working in
international companies (e.g. Skanska Property CR) as a project manager.
During his professional career he has always worked in the field of urban
planning. Since the beginning of the 1990s, he has been working at the
faculty on the issues of economics in urban planning, the management of
large projects and planning processes and spatial planning legislation ab-
road.

David Mazacek, MRICS has been in the real estate market for 12 years with
experience in the Czech Republic, Poland and Germany. He co-founded the
Real Estate and Valuation course at the University of Economics with Jaro-
slav Kaizer, MRICS MBA. He also heads the Institute of Strategic Investing
at the VSE which publishes, among other things, a ranking of real estate
mutual funds and a continuous analysis of rental housing. David is a mem-
ber of the Royal Institution of Chartered Surveyors. David works as CEO in
the Upvest KB.

Zuzana Polakova is a graduate of the Faculty of Architecture of the Czech
Technical University in Prague. She has long been working on sustainable
mobility in the context of urban development with a focus on accessibility
and the promotion of active modes of transport. She works as an urban
planner in the non-profit organization AutoMat. At the Faculty of Archi-
tecture she co-organizes the international student competition Urban De-
sign Award.

Jan Bittner is a PhD student and researcher at the Institute of Spatial
Planning, FA CTU in Prague. His dissertation examines the influence of the
availability of local amenities on the transport behaviour of residents of
the Prague metropolitan area. Jan is involved in national and international
research projects such as ESPON NoStaGeo, focusing on the management
of non-traditional geographic units, and SGS Analysis of the Impact of the
Built Environment on Residents‘ Mobility Based on Mobile Operators* Lo-
cation Data. He organises the international PhD conference People-City-
-Transport, and participates in the international ATHENS programme.

Sylva Jablonska studied music at the Academy of Performing Arts in Pra-
gue and later Arts Management at the University of Economics in Prague.
In addition to her work in the arts she has long been involved in teaching,
translation and organization of cultural activities. Since 2020 she has been
a member of the organizational team of the ME100 conference and is in-
volved in the preparation of the City development course.




Authors / Ph.D. Students

David Bouz, Karlova Univerzita

David Bouz is a PhD candidate at the Department of Economics and
Empirical Legal Studies, Faculty of Law, Charles University in Prague.
He also works as an advisor to the chair of the Prague City Assembly-
's Financial Committee. He focuses on issues related to urban deve-
lopment, municipal finances and building law.

Honey Kumar, Univerzita Jawaharlala Nehru, Dili

Honey Kumar is a PhD scholar at the Center for the Study of Regio-
nal Development, ]NU, New Delhi. He is working on the impacts of
climate change and sea level rise on the coastal megacity of Mumbai,
particularly focusing on differential spatial vulnerability patterns
and their disproportionate effects. He works at the intersection of
the discipline of geography with climate change and urban studies.

Gabriela Ciulinaru, Univerzita ,Jon MINCU” Bukurest

Gabriela is a fourth-year PhD candidate at the Doctoral School of
Urban Planning, “lon Mincu” University of Architecture and Urban
Planning. The paper presented is part of her doctoral research, “Ur-
ban Management in the Context of the National Defense System’s
Strategic Planning.” The study aims to highlight the role of strategic
management in connecting national defense planning with urban de-
velopment and with the enhancement of quality of life from social,
economic, and cultural perspectives.




Laura Simona Cotan, NUO Bukurest

Laura Simona Cotan is a graduate of the National University of De-
fence, with experience in the field of public procurement. Through
procurement procedures involving feasibility studies, approval do-
cumentation for intervention works, design and construction. She
had the pleasure of discovering the interconnectedness between the
private sector, the economic environment, and the way in which ur-
ban development is influenced by the national defense system.

Ramdan Pano Anwar, MATE Budapest

Ramdan is an urban development and environmental management
professional with strong expertise in GIS (ArcGIS/QGIS/Google
Earth Engine), spatial analysis, and environmental data visualizati-
on. Experienced in conducting Environmental Impact Assessments
using GIS tools. Served as Project Coordinator for a Waste-to-Energy
FS in Makassar with SUS ENVIRONMENT CHINA. Currently pursuing
a PhD at MATE Budapest, focusing on Urban Green Infrastructure
and sustainable urban planning.




Guest speakers

Joris van Wezemael, ETH Zurich

Joris is the founder of de plek, a Switzerland-based consultancy spe-
cializing in strategy, mediation, and negotiation. He is also teaches at
ETH Zurich, where he established the interdisciplinary platform ETH
RAUM. Van Wezemael holds a PhD in Economic Geography from the
University of Zurich and title of Privatdozent (PD), authorizing inde-
pendent teaching at the university level (venia legendi). Previously,
he served as Associate Professor of Spatial Development and Eco-
nomic Geography at the University of Fribourg and was Managing
Director of a real estate investment foundation (Pensimo Manage-
ment). Today, he advises cities, institutional investors, and family
offices on strategic development and decision-making processes. He
also serves on several boards and professional associations.

Maxime Charreire, ESPI Paris

Maxime Charreire is an Associate Professor in Economics at the
French Graduate School of Real Estate Professions (Ecole Supérieure
des Professions Immobilieres - ESPI). He earned his PhD from the
University of Nanterre Paris Ouest in 2021, with a focus on law and
economics. His early research explored civil and environmental lia-
bility rules, particularly the mechanisms for allocating compensation
under these frameworks.

Since joining the ESPI2R research lab in 2022, his work has focused
on the efficiency of real estate brokerage markets and the compe-
titive structure of real estate development. His recent research in-
vestigates the impact of local urban planning regulations on housing
supply, the competitive nature of real estate intermediation, and the
competitive dynamics between housing developers.




Zdenka Havlov4, IPR Praha

The accessibility and availability of public amenities play a funda-
mental role in shaping the quality of life of urban populations. This
raises two essential questions: how can accessibility be effectively
assessed, and how can cities be planned in ways that enhance it? The
Prague Institute of Planning and Development systematically mo-
nitors key categories of public amenities and conducts annual eva-
luations of their spatial accessibility and capacity availability for the
city’s residents. Beyond this monitoring role, the Institute also con-
tributes to the planning of new urban districts, where the provision
of adequate capacities and appropriate locations of public amenities
constitutes a critical element in negotiations between the city and
private developers. This paper shows the relationship of public ame-
nities analysis and planning with finance allocation decision making
in Prague.

Jan Krticka, IPR Praha

Milan Dont holds the position of Director of the Office of the Direc-
Jan Krticka is an urban planner working at the Institute of Planning
and Development of the City of Prague, where he heads the Office
of Urban Neighborhood Development. He is an architect (Faculty of
Architecture, Czech Technical University) and a sociologist (Faculty
of Arts, Charles University). He focuses on the development of new
neighborhoods, especially spatial regulation and planning of public
amenities.




DAVID BOUZ

Does the Czech Legal System
Encourage or Discourage Urban
Density? Examining Municipal

Budgetary Incentives

||
Introduction

In the face of a deepening housing crisis, urban
density has become a key question of public
policy. The Czech Republic maintains one of the
highest housing price-to-income ratio relative
to other OECD members, rendering housing
ownership unaffordable (OECD, 2025). Increa-
sing urban density through infill development
is a key strategy to expand housing supply and
curb rising prices (Glaeser & Gyourko, 2018;
Quigley & Rosenthal, 2005).

Dense urban structures are typically cheaper
and more effective in terms of public expen-
ditures (Hudecek et al., 2018). Pushing hou-
sing supply from existing urban cores to the
suburban areas drives urban sprawl, which
significantly increases costs of public services
(Carruthers & Ulfarsson, 2003; Hortas-Rico &
Solé-0llé, 2010). Urban sprawl also tends to
lead to car dependency, higher infrastructure
costs, and increased energy consumption, ma-
king it less environmentally sustainable (New-
man & Kenworthy, 1989).

Legal and regulatory mechanisms dictate the
extent to which high-density urban develo-
pment is permitted. The legal system is not a
neutral set of rules. Complex, interconnected
regulation often results in unintended conse-
quences. Law has practical economic effects,
which incentivise particular behaviour (such
as car dependence in the United States, as
shown by Shill, 2020).

The Czech legal system has been, whether de-
liberately or inadvertently, structured to most-
ly discourage urban density. Although various
legal mechanisms influence urban density
- ranging from building codes and land-use
planning to private law - this conference paper
focuses on the tax and budgetary incentives

shaping municipal decision-making regarding
new construction.

Viewed through the lens of the municipal bud-
get, new construction is mostly a liability. Given
that Czech legal system fails to provide suffici-
ent means to offset these costs, the prevailing
opposition from local officials and voters is a
logical consequence of the system.

Municipalities as Key Players

Czech regions and municipalities have a strong
influence on new construction on their terri-
tory, both formal and informal. When munici-
palities leverage their various powers to resist
development, the developer confronts a for-
midable challenge. The resulting process may
be delayed for months or years, imposing sub-
stantial financial burdens on the investor, or
ultimately terminated entirely.

Most importantly, municipalities are key play-
ers in land use planning, with local politicians
having the autonomy of the final decision on
passing land use regulations. Since the act of
enacting or amending a zoning plan is a dis-
cretionary power of the local government,
unwilling municipalities cannot ultimately be
compelled to adopt zoning regulations per-
mitting new housing.

Additionally, municipalities are automatically
granted participation in every building permit
proceeding, where they can comment on the
proposed project, raise objections, or even cha-
llenge the decision in court.

Lastly, they can strongly influence new con-
struction informally. The necessity of conne-
cting to public transport or technical infra-
structure grants municipalities great leverage,



as they usually control the essential networks
required for development. If land concessions
are needed, municipalities can block new hou-
sing as well. In extreme instances, local politi-
cians may even attempt to exert undue influen-
ce over permitting officials, leveraging the fact
that these officials are municipal employees
despite their formal administrative indepen-
dence.

Financial Incentives of Municipalities

Fundamentally, the fate of new housing con-
struction rests in the hands of local politicians.
Because their career mostly depends on re-
-election, they naturally prioritize the demands
of the voting public. If constituent sentiment
regarding new construction is predominantly
negative, local leaders face a powerful motiva-
tion to impede development through the use of
their legal and informal tools.

New construction almost always causes nega-
tive externalities for existing residents - ran-
ging from inconvenience during construction,
loss of green space and views, to pressure on
existing municipal infrastructure, including
schools or parking. The old-time residents may
thus use various means to oppose new develo-
pment, including pressuring their elected offi-
cials (Einstein et al., 2019).

Given that resident resistance to the externali-
ties of development is rational, the fundamen-
tal issue becomes whether the legal system
enables sufficient mitigation or compensation
of the adverse effects.

[ argue that one of the most critical incentives
for local governance is the impact on the mu-
nicipal budget. If new construction yields a net
positive for the budget, politicians can justify
development to their constituents by using the
generated revenue to offset negative externa-
lities through public investment. However, in
the Czech Republic, this fiscal feedback loop is
largely absent.

Czech Allotment of Tax Revenue

Although Czech regions and municipalities
enjoy considerable fiscal autonomy regarding
expenditures, they remain structurally depen-

dent on the central government, possessing
only limited autonomy over their budgetary
revenues.

The taxes with the highest revenue - personal
and corporate income tax and value added tax
(VAT) - are set, administered and collected by
the central government. Local governments di-
rectly administer only a narrow range of fees,
such as those for tourism, dogs, and waste
disposal. However, local fees represent only a
fraction of municipalities’ income, with most
of the revenue coming from centrally adminis-
tered taxes. In 2024, local fees generated only
11 billion CZK out of a total 456 billion CZK in
municipal tax revenue, representing a roughly
2.4% share (Ministry of Finance of the Czech
Republic, 2024).

While the real estate tax is a direct municipal
income and offers a degree of local flexibility,
its scope is also heavily constrained by state le-
gislation. Ultimately, the yield is too low to en-
hance municipal fiscal autonomy or decouple
local budgets from state funding. In 2024, the
real estate tax contributed only 23 billion CZK
in 2024 - roughly 5% of the total municipal tax
revenue (Ministry of Finance of the Czech Re-
public, 2024).

The distribution of state tax revenue to muni-
cipalities is governed by the Act on Budgetary
Allocation of Taxes (BAT, rozpoctové urceni
dani or RUD in Czech). The BAT allocates reve-
nue among municipalities according to three
key criteria: number of inhabitants, area of the
municipality, and number of pupils in primary
education and kindergartens.

The number of inhabitants holds the highest
weight in determining revenue allocation and
is also the metric local politicians can most
realistically influence. In contrast, increasing
the number of pupils requires costly school in-
frastructure, and comes primarily as a conse-
quence of higher overall population count, and
expanding the municipal area is generally only
possible through mergers.

Consequently, a local politician seeking to
maximize municipal revenue should, in theo-
ry, welcome population inflows and logically
support housing development, prioritizing
higher densities. Under this logic, municipali-
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ties are financially incentivized to support not
only new development but also the densifica-
tion of existing urban structures, as the BAT
correlates higher population with increased
revenue.

Issues with the Allocation of Taxes

In practice, however, two key issues undermine
this principle and significantly reduce its im-
pact on incentives of local politicians.

Firstly, the BAT considers only those with offi-
cial permanent residency, failing to capture the
actual number of people utilizing municipal
infrastructure. All inhabitants of the Czech Re-
public are required to have a permanent resi-
dence address, which is recorded in the official
resident registry. In theory, when relocating, an
individual should update their permanent resi-
dence accordingly.

However, this often does not occur. The pro-
cess is cumbersome, requiring a visit to the
municipal office, replacement of identification
documents, and reporting the change to many
institutions, ranging from banks to the ins-
urance companies. Furthermore, citizens lack
a compelling incentive to comply; there are few
tangible benefits to updating the address and
no repercussions for failing to do so.

By design, the permanent residency system is
also rigid and cannot account for modern mo-
bility patterns - residents who split their time
between locations, such as the daily or week-
ly commute for work or study. As a result, tax
revenue is directed solely to the municipality
of the registered address, depriving the secon-
dary location of tax revenue despite the indivi-
dual‘s regular consumption of its services and
infrastructure.

This leads to a serious discrepancy between the
actual number of inhabitants - for whom servi-
ces and infrastructure must be provided - and
the official count that determines tax allocati-
on. Municipalities lack effective mechanisms to
compel individuals to update their permanent
residence (relying only on indirect incentives,
such as allocating parking or schools only to
residents), meaning that new housing develo-
pments may fail to generate the theoretically
projected increase in tax revenue.

The evidence supports this. Based on anony-
mous geolocation data provided by mobile
carriers, an analysis by the Czech Ministry of
the Interior (2023) reveals significant popu-
lation disparities: Prague and Brno effectively
support 200,000 and 60,000 uncounted resi-
dents respectively, while cities in the shrinking
north-west Bohemia region, such as Usti nad
Labem, generally record 10-20% fewer actual
inhabitants than their official census counts.
Although this creates an unintended fiscal
transfer to struggling regions, it fundamentally
undermines the incentive for growth centres to
build housing, as they incur the costs of deve-
lopment without receiving the corresponding
tax revenue.

Secondly, the system suffers from a significant
time lag in revenue allocation. Tax revenue
adjustments occur only after apartments are
completed and occupied, delaying funding by
at least a year or more. However, the demand
for public services is immediate. Because mu-
nicipalities must incur these costs before reve-
nue materializes, the burden often falls on exi-
sting often saturated infrastructure, negatively
affecting the original residents. This creates a
rational basis for Not-In-My-Backyard effect as
they perceive a direct reduction in the quality
of public services.

Consequently, elected officials face a political
dilemma: they cannot effectively justify new
developments to their incumbent constituents,
while the future beneficiaries (newcomers)
hold no current voting power. Large-scale hou-
sing projects necessitate immediate, heavy
capital expenditure on social and technical in-
frastructure. However, since tax revenue from
new residents is realized only after these facili-
ties are built, municipalities face a liquidity gap
that makes supporting development difficult.

While private entities can typically manage
these issues through debt financing, Czech mu-
nicipalities face strict statutory limits by the
Act on Budgetary Responsibility Rules. This
law caps municipal debt at 60% of average re-
venue in last four years, meaning a municipa-
lity with a 250 million CZK budget can borrow
only roughly 150 million CZK. This sum is often
inadequate for capital-intensive infrastructure
such as elementary schools. Moreover, exhaus-
ting this credit limit severely impairs the mu-



nicipality’s future investment potential, pre-
venting it from undertaking other necessary
projects until the debt is reduced.

Conclusion

In conclusion, municipalities are not effective-
ly fiscally incentivized to pursue new develop-
ment; instead, the BAT system tends to reinfor-
ce the status quo. While new inhabitants offer
clear long-term benefits, new projects require
significant upfront costs that existing residents
must subsidize. Given the constraints of the
short election cycle, the current system does
not offer enough immediate value to offset the
political pressure from established residents to
limit development.

Since municipalities cannot offset the negative
externalities of new housing, construction is
often a net fiscal loss, leaving politicians with
little incentives to support it. However, this
dynamic suggests that neither the voters nor
their representatives are truly at fault. Their
opposition is a rational reaction to the legal en-
vironment.

The Czech regulatory framework generally
creates significant barriers to all forms of con-
struction. However, where development does
occur, the path of least resistance lies in lo-
wer densities, which impose a lighter burden
on local infrastructure, create fewer negative
externalities and are thus easier to permit. By
structurally prioritizing less dense develop-
ment, the Czech legal system creates a misa-
lignment of incentives that pits municipalities
against housing expansion, sadly rendering the
housing crisis far more difficult to resolve.
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1. Introduction

The climate change phenomenon is expected
to affect populations at an increasingly higher
rate, with intensifying climate change. The cli-
mate risk is not just the outcome of environ-
mental shocks and stresses, but is also deter-
mined by social, political, and cultural factors,
and low-income, marginalized sections of the
population suffer disproportionately from
the hazards associated with climate change
[1]. Developing countries, especially those in
South Asia, are particularly vulnerable to the
impacts of climate change due to several fac-
tors, including inadequate financial resources,
flawed governance policies and infrastructure,
and a large population of poor and margina-
lized communities. The initial reports of the
IPCC focused mainly on the aspect of physical
vulnerability, that is, the stresses on physical
resources, such as land, water, farmland, and
infrastructure, based only on geo-physical in-
dicators of climate vulnerability. Later on, the
whole discourse has changed with the inclusi-
on of social drivers of climate change vulne-
rability, which determine the spatial patterns
of vulnerability, and the non-uniform distri-
bution of climate hazard risks [2]. The cities
around the world, especially the coastal cities,
need to and are preparing climate adaptation
plans, which detail out the available resources,
changes in land use, and development planning
[3]. This paper discusses the spatial patterns
of financial resource allocation to different
wards of the Municipal Corporation of Greater
Mumbai and attempts to correlate these allo-
cations with various aspects of vulnerability in
different wards. Hence, the theme of the paper
is to highlight the inconsistencies in financial
allocations to different wards, which may re-

sult in increased vulnerabilities and financial
governance injustices in the city. The alloca-
tions relevant to enhancing coping capacity
and resilience to climate change hazards have
been considered, including allocations for slum
development, creation and maintenance of ci-
vil amenities, disaster management, and con-
struction of storm drains, among others. The
funds allocation for these abovementioned
sectors has been correlated with the propor-
tions of slum population, total population, etc,
for different wards. The analysis is based on
data collected from various secondary sources,
including local government bodies

2. Literature Review

The climate change phenomenon has become a
point of intense discussion ever since it emer-
ged as a key aspect of human-environment re-
lations. The latest report on the climate change
phenomenon, the Sixth Assessment Report
(AR6) of the Intergovernmental Panel on Cli-
mate Change (IPCC), specifically the contributi-
ons by Working Group I, highlights the physical
basis of the climate change process. The report
emphasizes that global temperatures have in-
creased by approximately 1.09°C compared to
the pre-industrial period and are expected to
surpass the 1.5°C limit agreed upon in the Paris
Climate Agreement [5]. The same report also
states that the Global Mean Sea Level has risen
by 0.2 meters between 1901 and 2018, and the
rate of sea level rise has increased to 3.7 mm/
yr during the period 2006-2018. Increasing
global temperatures and sea level rise pose se-
rious threats to coastal areas, specifically large
urban centres. The low-lying coastal areas of
South Asia, which host some of the world's



most populous megacities, are among the most
vulnerable regions to the hazards of climate
change [6]. The process of climate change is
known to increase both the frequency and in-
tensity of hazardous events, and South Asian
coastal cities are at a comparatively higher risk
due to natural, as well as economic, structural,
and developmental factors [7]. The vulnerabi-
lity, as defined in synthetic terms from various
literature, is the susceptibility of a place/regi-
on/population/system to be harmed by a ha-
zardous event, which affects its ability to pre-
pare for, cope with, and recover from such an
event [8]. Within the concept of vulnerability
is embedded the subordinate concept of soci-
al vulnerability, which reflects those socioeco-
nomic characteristics of a society that make it
specifically prone and susceptible to disaster
events.

The impacts of extreme weather events and
other climate change-related threats are not
always uniform over space. Most often, the
negative impacts and consequences of hazar-
dous events are unevenly distributed across
different populations and social groups, even
at very small spatial scales, such as intra-city
levels. These differential patterns of vulnera-
bility to climate change threats result from a
combination of factors, including social, eco-
nomic, political, and structural factors. [2]. The
increased vulnerability of poor and margina-
lized sections of society, compared to other
well-off groups, is a universally accepted fact;
however, the root causes behind such patterns
are particular to different places, based on the
structure of the political economy in those regi-
ons. The concept of vulnerability encompasses
multidimensional aspects, including social
factors, which can enhance the effectiveness
of mitigation and adaptation strategies to cli-
mate change. The adaptation plan and resour-
ce access, as well as the utilization of financial
resources for climate mitigation and adaptati-
on, are also fraught with inequalities on vary-
ing spatial scales. The same socio-economic,
structural, and political factors that determi-
ne the differential vulnerability also affect the
access and utilization of financial resources for
climate adaptation [1]. Sensitive and vulnerab-
le groups to climate change hazards, such as

poor and migrant communities, also experien-
ce climate injustice, often being beyond the si-
ght of the administrative apparatus, and being
further marginalised due to discriminatory de-
velopmental policies in the urban centres [9].
Cities worldwide are developing climate adap-
tation plans to mitigate the effects of climate
change. The plans on climate adaptation need
to be just so that they include the most vulne-
rable, marginalized, poor, and informal popu-
lations, so that the concept of social and socio-
-economic justice is maintained through policy
interventions [3]. Understanding the root cause
of differential vulnerability is essential for ad-
dressing climate adaptation and social justi-
ce effectively from a governance perspective.
Understanding of inequality is a prerequisite
for addressing climate adaptation and vulne-
rability, and for delivering justice with regard
to climate change policy and governance [10].
In developing countries, including India, there
is a growing trend of migration from the poor
and labouring classes towards highly populous
megacities, which are already facing increasing
threats from climate change. Good governance
and justice require greater attention to be paid
towards inclusion of these migrant and vulne-
rable groups into adaptation and mitigation
policies, who lack resources and coping capa-
city [11]. The climate adaptation inequalities
and injustices can be grouped into two types:
omissions, when the adaptation interventions
negatively affect weak and poor communities,
and commissions, when the adaptation polici-
es specifically target only elite and empowered
groups at the expense of the poor [12]. The in-
tegration of poor and vulnerable communities
into climate action plans and adaptation poli-
cies can have potential positive impacts. The
need and positive impacts of financial grants
and funds to the local poor communities have
been highlighted in the report of the Standing
Committee on Finance, named Climate Finance
and Sustainable Cities, published by UNFCCC
[13]. The analysis of the literature aforementi-
oned suggests a clear need to focus on socially
vulnerable sections of society in the process of
climate policy formation, governance, and im-
plementation, to make such adaptation viable
and effective on the ground. This is even more
required since these vulnerable and poor com-




munities are the ones who suffer most in the
event of climate hazards in terms of loss of li-
velihood, housing, displacement, degradation
in community health, etc.

3. Research Questions

1. Do the distributions of population and fi-
nancial resources for infrastructure, disaster
management, storm water drains creation, etc,
correspond?

2. Does the distribution of the marginalized
slum population affect the resource allocation
in the budget for the city?

4. Methodology

4.1 Analytical Framework

Climate change vulnerability and adaptation
patterns can be addressed through effective
adaptation policies and planning, which re-
quires good governance practices. Financial
governance forms an indispensable part of the
governance process, as financial resources are
critical inputs in addressing most urban pro-
blems. Urban finance and its equitable and just
distribution at the intra-city scale are part of
the effectiveness and equity indicators of ur-
ban good governance, as included in the UN-
-HABITAT Urban Governance Index report. In
the background of this assumption, the paper
attempts to analyze the distribution of munici-
pal finance within the Greater Mumbai Munici-
pal Corporation, so that climate change adapta-
tion and vulnerability can be addressed within
the framework of urban governance. The theo-
retical assumptions in this case assume a po-
sitive correlation between the population, the
percentage of slum population, and all other
indicators of financial resource allocation, such
as funds for slums, civic amenities, disaster
management, and storm drain construction.
This implies that as the population or slum po-
pulation increases, funds should increase co-
rrespondingly. This assumption has been tes-
ted using correlation statistics, which are used
to address the research questions posed.

4.3 Tools and Techniques

The data collected from different sources have
been analyzed using the statistical tool of Pear-
son’s Correlation to establish a quantitative
statistical relationship between different pa-
rameters of vulnerability and fund allocation,
as summarized in Table 1 below. The values
obtained from correlation statistics have been
compared with the critical values for correlati-
on statistics, and significant values are marked
with an asterisk in the table. The data and spa-
tial distribution of population, slum populati-
on percentage, and fund allocation for different
sectors are shown using ward-wise maps crea-
ted with the QGIS mapping software.

5. Findings and Discussion

5.1 Population and Funds

The study examines the relationship between
population distribution and financial allocati-
ons for different sectors, which impact adapta-
tion capacity and resilience to climate change
hazards. The population is unevenly distribu-
ted throughout the city, with wards P/N, KE,
and ME having the highest populations, while
wards A, B, and C have the lowest populations.
The capital expenditure and revenue expendi-
ture for civic amenities, as well as the allocation
for storm drain construction, are determined
by the population distribution in the city, with
a strong positive correlation, as summarized in
Table 1. On the other hand, the funds allocati-
on for disaster management projects shows a
weak negative correlation. Theoretically, the
relationship should have been an opposite one,
so that a higher population commands larger
amounts of funds, considering their cumula-
tive vulnerability. Therefore, the theoretical
assumptions for the disaster management se-
ctor are not supported by this study, whereas
other sectors of adaptation continue to main-
tain their adaptation. This means that popu-
lation distribution affects the distribution of
financial resources, and hence climate adapta-
tion and resilience, but not necessarily in the
same way across all sectors of climate planning



Parameters Slum Population (%)  Total

Slum Allocation of Total Capital Expenditure (%) 0.70262662* [ ---mmeeee

Civic Amenities from Capital Expenditure [ ----------- 0.763382184*
Civic Amenities of Total Capital Expenditure (%) -0.724379712* |-

Slum Allocation of Total Revenue Expenditure (%) |-0.01936966 | -----------

Civic Amenities from Revenue Expenditure | ----------- 0.837439849*
Civic Amenities of Total Revenue Expenditure (%) |0.259076425 | ------------
Disaster Management -0.220017 -0.282585
Storm Drains Construction 0.300509682 0.544507865*

*Significant at a 0.05, df =22, Critical Value = 0.404386

Table 1: The correlation statistics values between different parameter combinations
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and adaptation, which show
variations depending on the
sector of adaptation being
considered.

5.2 Slums and Funds

The second research
question proposed was
whether the distribution of
the slum population affects
financial resource allocati-
on for climate adaptation
and resilience planning se-
ctors. The study reveals a
strong positive correlation
between the distribution of
slum populations and capi-
tal expenditure for slums.
The relationship is weak in
the case of storm drain allo-
cation and civic amenities
allocation from the revenue
expenditure. On the other
hand, the allocation for ci-
vic amenities from capital
expenditure in slum-domi-
nated areas shows a strong
negative relationship, which
highlights the fact that areas
with a lack of infrastructure
are again being given less




priority for infrastructure creation, seriously
affecting their disaster coping capacity. The
allocation of slums from total revenue expen-
diture also exhibits the same trend. The near-
-zero or negative relationship contradicts the
theoretical assumption that vulnerable areas
should be given higher financial priority to em-
power them.

6. Conclusion

Financial resources are the backbone
of any climate mitigation and resilience endea-
vour. Therefore, an equitable and just distribu-
tion of financial resources and governance is
a prerequisite for making climate adaptation
plans successful and targeted at vulnerable
populations. The same objective has been pur-
sued in this study, specifically in the context of
Mumbai city, with respect to the distribution
of financial resources and vulnerable popula-
tions. Theoretical assumptions from existing
literature suggest a positive relationship be-
tween the allocation of financial resources and
the distribution of vulnerable groups. These
assumptions hold true for Mumbai city to
some extent, but not in all the parameters, as
discussed above. The vulnerable population in
slums commands less of the finances to impro-
ve their infrastructure, which determines the
lines of their response to future climate stre-
ssors. There is a need to reorient governance
practices and financial distribution mechani-
sms in a way that not only addresses highly
populated and vulnerable sections of society
but also targets them directly. Inclusivity and
just resource distribution are the two pillars of
good governance, and such governance practi-
ces must be incorporated into policy formation
and practice to make climate action plans more
viable in cities in India.
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Abstract

The national defence system represents a funda-
mental pillar of national security, with the cen-
tral aim of protecting citizens and the national
territory against various threats. It involves the
efficient use of military resources and interna-
tional cooperation for conflict prevention and
peacekeeping. In a globalized world where ris-
ks can cross borders, the national defence sys-
tem must be flexible and capable of responding
quickly and effectively.

In the current context, characterized by accele-
rated social, economic, and geopolitical dyna-
mics, the relationship between defence infra-
structure and urban development becomes a
major subject of interest for researchers, decisi-
on-makers, and local communities.

Institutions within the National Defence System
play an essential role in maintaining security,
yet their influence extends beyond the military
sphere, impacting the socio-economic environ-
ment and the configuration of urban and peri-
-urban space. Their placement can generate
multiple direct and indirect effects: stimulating
the local economy through job creation and at-
tracting related investments, modernizing pu-

blic infrastructure, or increasing the sense of
safety among the population. At the same time,
significant challenges may arise, such as access
restrictions, urban planning constraints, polluti-
on, or potential social tensions.

In Romania, the lack of a unified regulatory fra-
mework regarding the location of defence insti-
tutions results in an uneven distribution across
the territory, sometimes in close proximity to
residential areas, generating both negative per-
ceptions regarding quality of life and questions
about how urban strategies can integrate na-
tional security objectives without affecting the
sustainable development of communities. This
reality raises questions about how such place-
ments influence quality of life, urban attracti-
veness, and community cohesion. A coherent
approach, integrated into urban and regional
planning strategies, could ensure a balanced
distribution of these objectives, minimizing land
use conflicts and maximizing benefits for the co-
mmunity.

This article explores these aspects through a
case study based on the application of a ques-
tionnaire to a sample of 121 respondents, resi-
dents in areas where National Defence System
institutions are present. The methodology used
allows observation of varied perspectives on the
impact of these institutions, highlighting both
perceived benefits—such as increased sense of
security and stimulation of the local economy—
and identified challenges, including access re-
strictions, environmental impact, and possible
negative effects on tourism or other economic
activities. In this article, particular emphasis
will be placed on the economic dimension of
these perceptions as a central element of the re-
lationship between defence institutions and ur-
ban and regional development.

These results highlight the need for an integra-
ted approach in urban planning that harmoni-



zes security objectives with sustainable develo-
pment strategies. Defence institutions should be
seen not only as security elements but also as
potential poles of economic and social influence
in the communities in which they operate.

This article aims to contribute to the foundation
of public policies and urban strategies capable
of harmoniously integrating national security
objectives into the sustainable development of
urban and regional communities. In this way,
defence institutions can be seen not only as
essential security actors but also as potential
catalysts of economic and social progress.

Keywords: national security, influence, econo-
mic, social, community, urban.

INTRODUCTION

Institutions that make up Romania-

‘s National Defence System occupy  gresidential
a central role in the architecture of 4
Romania‘s security.

grated view of the economic and social impact.

ANALYSIS AND INTERPRETATION OF
RESULTS

In the analysis conducted, the demographic
characteristics of respondents were conside-
red essential for understanding perceptions
of institutions in the National Defence System.
Factors such as age, gender, place of origin,
and area of residence can significantly shape
expectations and the level of receptivity of the
population. These factors can also generate
unexpected results, highlighting that the im-
pact and mode of influence of defence instituti-
ons may vary depending on the specific demo-
graphic groups analyzed.

Gender
Female Male Prefer not to say
No respondents No respondents No respondents
Rural 16 16 22
Urban 34 19 14
Total 50 35 36

Table 1: Gender distribution of respondents

The impact of these institutions

is not limited to the military dimension; their
presence generates indirect effects on the na-
tional economy, labor market, infrastructure,
and even social life.

The international context, marked by uncer-
tainties and risks, redefines the way citizens
perceive the institutions of the National Defen-
ce System. From a neutral
or even marginal percep-
tion of their activity, they
have come to be conside-
red central actors in ensu-

ring security and maintai- Urban

ning social stability.

This research was based
on a questionnaire applied
to a sample of 121 respon-
dents, comprising demo-
graphic questions (age,
gender, locality, area of residence) and items
regarding perceptions of benefits, risks, and
opportunities associated with these instituti-
ons.

The results obtained from the analysis were
supplemented with statistical data at the nati-
onal and international level to provide an inte-

Residential Area Rural

Total

This table presents the distribution of respon-
dents by gender and area of residence. Out
of the total sample (n=121), 16 females were
from rural areas and 34 from urban areas.
Among males, 16 responses came from rural
areas and 19 from urban areas. Additionally, 22
respondents from rural areas and 14 from ur-
ban areas preferred not to declare their gender.

Gender

Female Male Prefer not to say
No respond No respond No respondents
Age 18-30 4 5 4
31-50 8 5 11
51-65 2 3 6
65 + 2 3 1
Age 18-30 15 7 1
31-50 11 5 6
51-65 7 4 5
65 + 1 3 2
Age 18-30 19 12 5
31-50 19 10 17
51-65 9 7 11
65 + 3 6 3

Table 2: Distribution of respondents by age

This table presents the distribution of the 121
respondents by age groups, highlighting their
distribution by gender and area of residence
(urban/rural). The data allow identification of
relevant demographic trends within the samp-
le, such as concentration of certain age catego-
ries in urban or rural areas, as well as gender
differences within each age group.




Which age group do you belong to?
(n=121)

Over 65 m 51-65 M 31-50 m 18-30
171

Female Male

Figure 1: Distribution of respondents by age

This figure shows the distribution of respon-
dents by age groups. Males are predominant in
the 18-30 age group (34.3%). Females are pre-
dominant in both the 18-30 age group (38.0%)
and the 31-50 age group (38.0%). Among tho-
se who preferred not to declare their gender,
most belong to the 31-50 age group (47.2%).

Analysis of demographic characteristics reve-
als a relatively high proportion of respondents
who did not wish to declare their gender, po-
tentially influencing the general interpretati-
on of results. However, the predominance of
socio-economically active groups constitutes
an advantage for this research, as these cate-
gories are the most affected by the economic
and social impact of institutions in the National
Defence System.

Evaluating the social impact of these instituti-
ons allows understanding how citizens perce-
ive the concrete benefits or, conversely, risks
associated with these institutions.

The main benefits of the presence of National
Defence System institutions, according to re-
spondents’ perceptions in the questionnaire,
are presented in the Figure 2.

What do you consider to be the main benefits brought by the presence of institutions within the Mational Defense System?

(n=121)

Increases the sense of safety and security in the community.

ntributes to local economic development (through jobs or support for local businesses).

Stimulates the local economy (contracts for local suppliers, service consumption).

Development of infrastructure (roads, utility networks, buildings).

Contribution to emergency preparedness (e.g., natural disasters, rapid interventions)

Increases the visibility and prestige of the area at the national level. 4,1%
Improves civic education and promotes national security values 3,3%

Cooperation with local authorities for community projects. 1,7%

Figure 2: Respondents’ perception of the main benefits of the presence of Na-

tional Defence System institutions

Prefer not to answer

Results indicate that the main be-
nefit brought by the presence of Na-
tional Defence System institutions
in the residential area is “Increased
sense of safety and security in the
community” (36.4%), showing that
the population primarily values the
role of these institutions in main-
taining order and protecting citi-
zens. The second most cited benefit
is “Contributes to local economic
development” (33.1%), reflecting
the perception that the presence of these insti-
tutions generates jobs and supports the local
business environment. Other significant iden-
tified benefits are “Stimulating the local eco-
nomy” (26.4%) and “Infrastructure develop-
ment” (24.8%), suggesting that the population
sees a direct link between the activity of these
institutions and community investments.

On the other hand, benefits related to “Contri-
bution to emergency preparedness” (10.7%)
and “Increasing visibility and prestige of the
area at the national level” (4.1%) are less fre-
quently perceived. The lowest percentages are
recorded for “Improving civic education and
promoting national security values” (3.3%)
and “Collaboration with local authorities for
community projects” (1.7%), indicating that
these aspects are either less visible to citizens
or perceived as having an indirect impact.

The fact that the argument “Contributes to lo-
cal economic development” ranks second in
questionnaire responses indicates a significant
national perception: institutions in the Natio-
nal Defence System are seen not only as securi-
ty structures but also as stable sources of jobs
and catalysts for community de-
velopment.

36,4%

The employment rate of the po-

#1%  pulation in the first quarter of
26.4% 2025, for the working-age group
(15-64 years), was 62.7%, ba-
sed on a total of 8,156,500 indi-
viduals, including employees of
the armed forces and associated
structures[CITATION Nat251 \1
1048].

24.8%

Compared to 2024[ CITATION
Red241 \1 1048 ], sources iden-



tified that the institutions within Romania’s
national defence system recorded the highest
number of occupied positions, for example:

e Ministry of Internal Affairs (MAI) - approxi-
mately 124.094 employees (police, gendarme-
rie, firefighters, etc.);

e Ministry of National Defence (MApN) -
approximately 74.695 employees (military
personnel from various force categories).

Although there are no complete official data re-
garding the total number of employees in the
entire system, for security reasons, these two
ministries can be considered representative,
probably accounting for around 50% of the na-
tional defence system’s workforce.

If we add an estimate for the other institutions
within the National Defence System, which do
not publish exact figures but can be approxi-
mated at another ~50% of this total, we reach:

198.789 epresenting MAI » MApN employees |+2=397.578 empioyees

In relation to the employed workforce at the
national level, defence institutions directly
provide an estimated 5% of the total public and
private jobs.

This result is obtained using the formula:

Number of employeesEthe national defense system X

Share=
are Total active population

Share=—27-278 100

8.156.500 Share=4,87%

At the macro level, the 4.87% share of employ-
ees in the national defence system can be con-
sidered relatively low compared to the total
workforce, but in relation to the public sector,
it represents one-third of the total personnel.

The fact that employees of Romania’s Natio-
nal Defence System account for approximately
one-third of all state employees makes this se-
ctor one of the largest public-sector employers
in the country.

At the local and regional levels, the effect is
much more visible than at the national level;
in many communities, these institutions are
major employers and even central economic
actors, indirectly stimulating private-sector
activity through their purchases, services, and

100

generated consumption.

Another essential element in evaluating the
economic impact of these institutions is the
substantial budget allocations from the state
budget. In recent years, Romania has directed
over 2% of GDP to the national defence system,
generating major investments in infrastructure
and advanced technologies. These investments
produce economic and social effects that far
exceed the contribution suggested by the sim-
ple share of personnel in the workforce.

Thus, the discrepancy between the relatively
low percentage of employees (4.87%) and the
high perceived economic contribution (33.1%)
does not represent a contradiction; rather, it
confirms the status of defence institutions as
centers of economic and social influence, play-
ing an essential role in urban and regional de-
velopment.

When asked about the contribution of National
Defence System institutions to the prestige of
the area, respondents’ perceptions, collected
through the questionnaire, are presented in
the following chart:

Regarding respondents’ perception of the
prestige of the area where these institutions
are located, the results show a divided view.

The most frequent opinion is that these insti-
tutions do not contribute significantly to the
prestige of the area (39.7%), suggesting that
their impact on the community’s image is not
perceived as visible or relevant by a significant
portion of the population.

On the other hand, 33.1% of respondents belie-
ve that the presence of these institutions con-
tributes to a positive image of the community,
indicating a favorable perception regarding lo-
cal reputation. About a quarter of participants
(24.8%) view these institutions as a symbol of
commitment to national security, associating
them with values of stability and protection.

Low percentages are recorded for opinions sta-
ting that these institutions attract investment
and national attention (5.8%) or for “Don't
know / Not sure” responses (0.8%), indicating
that the economic and national visibility di-
mension is less recognized or considered less




relevant by the majority of respondents.

The relatively low result of 5.8% for the opti-
on “Attract investment and national attention”
should be interpreted in relation to the prima-
ry mission of Romania’s defence institutions,
namely ensuring security and public order.
Considering their mission, the 5.8% figure be-
comes relevant not in absolute terms, but be-
cause a segment of Romania’s population sees
these institutions also as economic attractors.

How do you consider that the presence of these institutions contributes to the prestige of the area?

(n=121)

Does not confribute significantly to the prestige ofthe area.

Confibutes to a positive image ofthe community.

Represants a symbol of commitment fo national security.

Aftracts investment and national attention. 5,8%

| don't know /! 'mnot sure. = 0,8%

Figure 3: Respondents’ perception of the prestige of the area where in-

stitutions of the National Defence System are located

Regarding respondents’ perception of the
prestige of the area where these institutions
are located, the results show a divided view.

The most frequent opinion is that these insti-
tutions do not contribute significantly to the
prestige of the area (39.7%), suggesting that
their impact on the community’s image is not
perceived as visible or relevant by a significant
portion of the population.

On the other hand, 33.1% of respondents belie-
ve that the presence of these institutions con-
tributes to a positive image of the community,

SIPRI Romania Military Expenditure (% of GDP)
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24.8%

indicating a favorable perception regarding lo-
cal reputation. About a quarter of participants
(24.8%) view these institutions as a symbol of
commitment to national security, associating
them with values of stability and protection.

Low percentages are recorded for opinions sta-
ting that these institutions attract investment
and national attention (5.8%) or for “Don’t
know / Not sure” responses (0.8%), indicating
that the economic and national visibility di-
mension is less recognized or
considered less relevant by the
majority of respondents.

39,7%
The relatively low result of

1% 5.8% for the option “Attract
investment and national atten-
tion” should be interpreted in
relation to the primary mission
of Romania’s defence instituti-
ons, namely ensuring security
and public order. Considering
their mission, the 5.8% figure
becomes relevant not in abso-
lute terms, but because a segment of Romania’s
population sees these institutions also as eco-
nomic attractors.

According to SIPRI (Stockholm International
Peace Research Institute) data, it can be ob-
served that Romania experienced a significant
decrease in defence spending over the past
five years, reaching 1.6% of GDP in 2023, due
to budgetary constraints. In 2024, it allocated
2.30% of GDP, marking a moment for reope-
ning opportunities to leverage the indirect
economic impact generated by institutions in
the defence and national security
sectors.

The main opportunities provided
by the presence of institutions wi-
thin the National Defence System
in the residential area, according
to respondents’ perceptions in the
survey, are presented in the fo-
llowing chart:

The main opportunity identified
by respondents, generated by the
presence of institutions within the
National Defence System, is the

Figure 4: SIPRI Romania Military Expenditure (% of GDP) (SIPRI, 2025) increase of public and private in-



Creation

vestments in the area (30.6%). This percepti-
on suggests that the population associates the
presence of these institutions with a higher
potential for attracting capital, both through
government projects and through investments
stimulated by the stability and strategic impor-
tance of the area.

The development of new local businesses or
services (10.7%) highlights an indirect eco-
nomic dimension, where the private sector
responds to the needs of the institutions (ca-
tering, transportation, maintenance), there-
by stimulating the local economy through job
creation and diversification of offerings.

Partnerships for managing emergency situati-
ons (7.4%) can be seen not only as a security
component but also as a source of economic
efficiency, as they involve logistical resources,
training, and joint plans that foster inter-insti-
tutional collaboration and create demand for
specialized services.

Promoting the area as a strategic destination
for investors or tourists (3.3%), although mi-
nor, suggests an emerging perception that the
presence of institutions within the National
Defence System can contribute to local bran-
ding and attract external economic flows.

When asked about the support provided by
these institutions for integrating the commu-
nity into local development projects, respon-

dents answered as follows:

Respondents assign an important role to insti-
tutions within the National Defence System in
facilitating community integration into local
development projects, highlighting the educa-
tional dimension as the primary vector of in-
volvement. This indicates their formative role
and capacity to support human resources at
the local level.

Approximately one-quarter of respondents
(25.6%) believe that involvement could be
achieved through the provision of grants or
financial support for local initiatives, emphasi-
zing the importance of material and financial
resources for stimulating community projects
and strengthening the local economy.

Additionally, the creation of community cen-
ters accessible to the public (23.1%) and parti-
cipation in volunteer programs or civic projects
(23.1%) are seen as concrete ways to bring in-
stitutions closer to the community, fostering
both social cohesion and citizen engagement in
public life.

The very low percentage of those without a
formed opinion (0.8%) reflects a high level of
awareness regarding possible collaboration
opportunities, suggesting a real potential to ca-
pitalize on these avenues of involvement.

What do you consider to be the main opportunities generated by the presence of these institutions in your area?

Increase in public and private investments in the area

Organization of cultural, educational, or sports events in collaboration with these institutions

Opportunity to collaborate with local authorities on infrastructure or community development projects

of professional training and specialized education programs for the community (e.g., security, crisis management)
Development of new local businesses or services (e.g., catering, transport, maintenance)

Creation of partnerships for emergency management (e.qg., rapid interventions, joint plans)

Promotion of the area as a strategic destination for investors or tourists

24,0%
231%
22,3%
10,7%
7.4%
3,3%

30,6%

| don't know /I'mnotsure  0,8%

Figure 5: Respondents’ Perception of the Main Opportunities Generated by the Presence of Institutions within the
National Defence System

facilitate direct interaction between citizens and in-
stitutions.

These results indicate that, from the communi-
ty’s perspective, integration into local develo-
pment projects could be effectively supported
through a combination of investment in edu-
cation, financial support for local initiatives,
and the creation of spaces and programs that

The perception regarding how these institutions mi-
ght limit the development of tourism or other busi-
nesses was as follows:




How do you think the presence of these institutions could support the community's integration into local development projects?

n=121)

By supporting the education and training of young people in the community

By providing grants or financial support for local initiatives

By creating community centers accessible to the public

By participating in volunteer programs or civic projects

Idon'tknow  (,8%

Figure 6: Respondents’ perception regarding the support provided by institu-
tions within the National Defence System for integrating the community into

local development projects

Promoting the area as a strategic destination
for investors or tourists (3.3%), although mi-
nor, suggests an emerging perception that the
presence of institutions within the National
Defence System can contribute to local bran-
ding and attract external economic flows.

When asked about the support provided by
these institutions for integrating the commu-
nity into local development projects, respon-
dents answered as follows:

From an economic perspective, the balanced
distribution of responses indicates a dual per-
ception regarding the
role of institutions
within the National
Defence System in
relation to tourism
and business develo-
pment. On one hand,
the 31.4% who per-
ceive a significant restrictive impact can be as-
sociated with the limitations of special-regime
areas: restricted access, additional controls, or
limitations on certain commercial activities.
These elements can be interpreted as factors
that slow down some economic initiatives, par-
ticularly in sectors sensitive to image and acce-
ssibility, such as tourism or related services.

other businesses

On the other hand, neutral attitudes (34.7%)
and those perceiving a minor influence (33.9%)
suggest that, for a significant portion of the po-
pulation, the presence of these institutions is
not seen as a real obstacle to the local economy.
Moreover, this result can also be interpreted
positively: the absence of a majority percepti-
on of restrictive effects indicates the potential
for defence institutions to coexist with econo-
mic development, provided there is better co-
ordination between urban planning and local
development strategies.

Neither to a large nor small extent

From this perspective, the
role of these institutions
should not be interpreted

25,6% solely through the lens of
23.1% constraints, but also as an
opportunity to generate
stability, infrastructure, and
local demand for goods and
services, which can indirect-
ly stimulate the economic
environment. Therefore, the
challenge is to transform
these neutral or slightly skeptical perceptions
into positive ones through controlled openness
policies, public-private partnerships, and soci-
al responsibility projects aimed at multiplying
beneficial effects on the community.

30,6%

23,1%

The main risks and threats generated by these
institutions are:

From an economic perspective, it is notable
that the perceived risk of increased maintenan-
ce costs for heavily used public infrastructure

To what extent the presence of these institutions could limit the development of tourism or other businesses?

Figure 7: Respondents’ perception regarding the extent to which the presence of insti-
tutions within the National Defence System may limit the development of tourism or

(n=121)

To a very large extent
34,7% 31,4%

is mentioned by only 4.1% of respondents, the
lowest percentage among all risk categories.

This finding suggests that, although these in-
stitutions are not seen by the community as
major economic actors, they are also not per-
ceived as a source of financial pressure on the
local budget.

In a comparative analysis, the negative econo-
mic impact is marginal compared to concerns
related to the environment or social cohesion,
reinforcing the idea that the presence of these
institutions does not generate significant addi-
tional costs for communities.

CONCLUSIONS

The analysis conducted based on the questi-
onnaire, combined with statistical data and
official information, highlighted several rele-



vant aspects regarding the impact of the in-
stitutions within Romania’s National Defence
System on urban and regional communities.

Firstly, the results showed that the prima-
ry perceived benefit is the increased sense
of safety and security within the communi-
ty (36.4%), confirming that the fundamental
role of these institutions is recognized by the
population. Nevertheless, a significant percen-
tage (33.1%) believes that the institutions also
contribute to local economic development, in-
dicating an increasingly visible perception of
their economic dimension. Stimulating the
local economy (26.4%) and developing infra-
structure (24.8%) further complete the picture
of benefits, suggesting that these institutions
should not be viewed solely as security actors,
but also as entities with structural impact on
the community.

Secondly, their role as major employers cannot
be overlooked. Data shows that the institutions
within the defence system account for appro-
ximately 5% of the total employed workforce

‘What do you consider to be the main risks or threats generated by the presence of institutions within the National Defense System in the community?
=121}

Inesse in pollution (noise, air, soil)

Impsct on the envirenmentin the leng term (.g., scil degradstion, destrudion of natursl habitsts)

Emergence of social fensions between the community and insfituions

Restriction of publicacoess i certsin resources or sress of inferest

Paossibility of acddent or incidents relsted o militsry adivities Tan

Risk of becoming = terget srea in case of infernational conflids B.8%

Inrease in meintenance costs of publicintestructure heavily used by the institutions (=.g. roads. ulility networks) 1%

Don'tknow / Notsure: 1.7%

flects the tension between their security role
and expectations regarding economic visibili-
ty; however, the 5.8% who mention attracting
investments confirms that the population is
beginning to perceive an economic catalyst di-
mension as well.

Regarding perceived risks and threats, the em-
phasis falls on environmental aspects (33.1%
pollution, 26.4% environmental degradation)
and social tensions (26.4%). Nevertheless, the
direct economic risk (increased costs for pub-
licinfrastructure) is mentioned by only 4.1% of
respondents. This result confirms that defence
institutions are not perceived as generators of
economic vulnerabilities, but rather as stable
actors whose costs are integrated into state
operations.

In conclusion, the findings support the idea
that institutions within the National Defence
System act as poles of economic and social in-
fluence, even if this role is secondary to their
primary mission. They contribute to security,
but also to community development through
employment, stimulati-
on of local businesses,
modernization of in-
frastructure, and inter-
-institutional partner-
ships. The challenge for
public policies and ur-
ban planning strategies
remains to leverage
these positive effects

04%

2W.4%

230%

while simultaneously
Figure 8: Respondents’ perception of the risks and threats generated by the pre- reducing environmen-
sence of institutions within the National Defence System in the community tal and social risks,

at the national level and nearly one-third of all
public sector employees. This reality positions
them as central economic actors in many com-
munities, with multiplier effects on the priva-
te sector through consumption, procurement,
and related services.

On the other hand, the analysis of perceptions
regarding local prestige shows a fragmented
view: 39.7% of respondents believe that these
institutions do not contribute significantly,
while 33.1% associate them with a positive
image, and 24.8% perceive them as symbols
of stability and protection. This divergence re-

ensuring the harmo-
nious integration of security objectives into the
sustainable development of urban and regional

communities.
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Abstract

Rapid urbanization in Indonesian cities has in-
tensified the growth of informal settlements,
while existing administrative delineations of-
ten fail to capture their actual spatial extent.
This study examines the morphology of infor-
mal settlements in Makassar City using building
footprint-based spatial analysis. Approximate-
ly 250,000 building polygons were analyzed
and aggregated into a uniform 100 x 100 m
grid to calculate three key indicators: mean
rooftop size, building density, and rooftop size
variability. These indicators were mapped and
compared with the official informal settlement
boundaries established under SK Kumuh Kota
Makassar 2021. The results show that govern-
ment-designated informal settlements are ge-
nerally characterized by small average rooftop
sizes and high building density, confirming
the relevance of morphology-based indica-
tors. However, most of these areas exhibit low
to medium rooftop size variability, indicating
internally stable and consolidated settlement
structures rather than highly irregular forms.
Importantly, extensive areas displaying similar
morphological characteristics occur outside
the official informal settlement polygons, su-
ggesting that the current administrative deli-

neation underrepresents the spatial extent of
informality. Conversely, zones with very high
rooftop variability primarily reflect transitio-
nal areas where informal settlements intersect
with formal residential, commercial, or institu-
tional land uses. Overall, the study demonstra-
tes that grid-based building morphology ana-
lysis provides a robust and scalable approach
for identifying informal settlement patterns
and for critically evaluating official classifica-
tions. Integrating such spatial indicators into
urban planning frameworks can support more
accurate targeting of upgrading programs and
evidence-based urban governance in rapidly
growing cities like Makassar.

Keyword: Informal settlements; Building mor-
phology; Rooftop size; Grid-based spatial analy-
sis; Building density

1. INTRODUCTION

Rapid urbanization in the Global South has
accelerated the expansion of informal settle-
ments, particularly in coastal and riverine ci-
ties where land scarcity, environmental risk,
and unequal infrastructure provision intersect
(Davis, 2006; UN-Habitat, 2015, 2020). In Indo-
nesia, informal settlements (kawasan kumuh)
persist despite long-standing upgrading pro-
grams, reflecting structural challenges related
to land tenure, housing affordability, and une-
ven urban governance (Firman, 2019; Mineri
et al, 2013; Kementerian PUPR, 2021). These
settlements are commonly associated with
high building density, small dwelling sizes, pro-
ximity to waterways, and exposure to flooding
and sanitation risks (Marfai et al., 2015; Rusti-



adi et al., 2018; Sareta et al,, 2019).

Accurate identification of informal settlements
is critical for effective urban planning, servi-
ce provision, and risk mitigation (UN-Habitat,
2020; Angel et al., 2016). However, informal
settlement mapping in Indonesia largely relies
on administrative delineations and qualitative
field assessments, which are often fragmented,
static, and shaped by programmatic priorities
rather than continuous spatial analysis (Huda-
lah & Firman, 2012; Song et al.,, 2016). In Maka-
ssar City, informal settlements are officially de-
signated under SK Kumuh Kota Makassar 2021,
yet the spatial validity of these boundaries has
rarely been assessed using quantitative indica-
tors of urban form (Pemerintah Kota Makassar,
2021; Rotoni et all., 2025).

Recent research demonstrates that building
morphology indicators, such as rooftop size
and building density, provide robust proxies
for identifying informal settlements across di-
verse urban contexts (Kuffer et al., 2016; Ma-
habir et al, 2018; Wurm et al,, 2019). Small
rooftop sizes reflect incremental self-built hou-
sing and constrained land access, while high
density captures the compact spatial structure
typical of informal settlements in Asian cities
(Taubenbock et al, 2018; Angel et al.,, 2016;
Brelsford et al.,, 2018). Rooftop size variability
further reveals internal settlement structure,
distinguishing stable informal areas with low
to medium variability from urban transition
zones characterized by mixed formal and infor-
mal development (Taubenbock & Kraff, 2014;
Kuffer et al., 2020; Fallatah et al,, 2017).

To operationalize these indicators at the nei-
ghborhood scale, grid-based spatial analysis
has been widely adopted, enabling consistent
comparison of urban morphology while redu-
cing sensitivity to individual building outliers
(Herold et al., 2005; Batty, 2013; Wang et al,,
2021). Despite its effectiveness, such approa-
ches remain underutilized in Indonesian in-
formal settlement studies, which continue to
emphasize socio-economic surveys over quan-
titative spatial morphology (Rukmana, 2015;
Song etal,, 2016).

This study applies a 100 x 100 m grid-based

analysis of building footprints in Makassar City,
using average rooftop size, building density,
and rooftop size variability to examine infor-
mal settlement morphology and to evaluate the
reliability of the official SK Kumuh delineation.
By directly comparing morphology-derived
patterns with administrative classifications,
the study provides evidence that informality
in Makassar is more spatially extensive and
morphologically nuanced than currently reco-
gnized, underscoring the value of data-driven
spatial indicators for more inclusive and adap-
tive urban governance (Glaeser et al., 2018;
Duranton & Puga, 2020).

2. MATERIALS AND METHODS

This study was conducted in Makassar City,
South Sulawesi, Indonesia, a rapidly urbani-
zing coastal city where informal settlements
commonly develop in inner-city areas and
along river corridors (Marfai et al., 2015; Rus-
tiadi et al., 2018). The analysis used approxi-
mately 250,000 building footprint polygons
representing rooftop geometries across the
city, which provide a direct representation of
urban physical structure and are widely used
in informal settlement and urban morphology
studies (Taubenbock & Kraff, 2014; Kuffer et
al,, 2016). The official informal settlement map
established under SK Kumuh Kota Makassar
2021 was used as an administrative reference
for comparison (Pemerintah Kota Makassar,
2021).

Rooftop area was calculated for each building
footprint, and a uniform 100 x 100 m grid was
applied to aggregate building-level attributes
at the neighborhood scale. For each grid cell,
three indicators were computed: mean rooftop
size, building density (total rooftop area divi-
ded by grid area), and rooftop size variability
(standard deviation). These indicators were
classified based on their empirical distribu-
tions to produce citywide morphology-based
maps, which were then overlaid with the offi-
cial informal settlement boundaries to assess
spatial correspondence and identify mismatch-
es between administrative delineation and ob-
served urban form (Herold et al.,, 2005; Batty,
2013; UN-Habitat, 2020).




3. RESULT

3.1. Spatial Distribution of Rooftop Size in
Makassar City

The rooftop size map shows a clear spatial di-
fferentiation of building morphology across
Makassar City, reflecting varying residential
typologies and levels of urban formality. Ro-
oftops were classified into five categories: ex-
tremely small (<30 m?), very small (30-40 m?),
small (40-80 m?), medium (80-150 m?), and
large (>150 m?).

Extremely small and very small rooftops (<40
m?) are highly concentrated in dense inner-city
areas and along river corridors, forming conti-
nuous clusters of tightly packed
buildings. These areas exhi- o A
bit irregular layouts, limited
open space, and narrow access,
which are commonly associa-

ted with informal settlements.

The spatial continuity of these
clusters indicates incremental
and self-built housing proce-
sses.

235

Small rooftops (40-80 m?) are
the most widespread category
and often surround clusters of
very small rooftops. This pa-
ttern suggests transitional zo-

100 m x 100 m grid. Density was calculated as
the total rooftop area (m?%) within each grid cell
divided by the grid area, producing a continu-
ous index that reflects both building size and
spatial concentration rather than simple buil-
ding counts.

Density values were grouped into seven
classes, from very low (0-0.68) to extremely
high (8.98++) Very low and low-density grids
are mainly found in peri-urban zones, coastal
buffers, wetlands, and areas dominated by
large parcels, indicating sparse development
and planned land use. Moderate density grids
(1.25-2.24) form transitional zones around the
urban core, where mixed residential typologies
and incremental densification are evident.
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nes where mixed formal-infor-  Fig 1: Spatial distribution of rooftop size in Makassar City; Source: Map

mal housing structures coexist,

created by the authors using building footprint and base spatial data from the

reflecting gradual morpholo- Regional Development Planning Agency (Bappeda) of Makassar City (2021).

gical change rather than sharp
spatial boundaries.

Medium-sized rooftops (80-150 m*) dominate
planned residential neighborhoods, particu-
larly in suburban areas, where street patterns
and plot sizes are more regular. Large rooftops
(>150 m?) are sparsely distributed and mainly
represent commercial, institutional, industrial,
and gated residential developments, appearing
as isolated structures rather than part of dense
residential clusters.

3.2. Spatial Patterns of Building Density

The building density map depicts the intensity
of built-up areas across Makassar City using a

High and very high density classes (2.24-3.64
and 3.64-8.98) dominate inner-city neighbor-
hoods and river-adjacent areas, characterized
by compact building arrangements, minimal
open space, and irregular layouts. These spa-
tial patterns closely align with morphological
characteristics of informal settlements. The
extremely high density class (8.98++) appears
in localized clusters, particularly along river
corridors and older urban cores, representing
the most compact built environments in the
city. The concentration of these high-density
grids underscores a strong spatial association
between building density and urban informa-
lity.



3.3. Government-Defined Informal Settle-
ment Areas

Figure 3 shows informal settlement areas as
officially designated by the City of Makassar
under SK Kumuh Kota Makassar 2021. These
polygons represent locations formally identi-
fied by the municipal government as slum or
degraded settlements requiring intervention.

The distribution of these areas is spatially frag-
mented, with clusters concentrated in inner-
-city zones and along river corridors, while
smaller, isolated polygons appear across peri-

Fig 2: Spatial patterns of building density in Makassar City based on a 100
m x 100 m grid. Source: Map created by the authors using spatial data from
the Regional Development Planning Agency (Bappeda) of Makassar City

(2021).
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pheral districts. This pattern reflects an admi-
nistrative and site-based designation approach,
rather than a continuous spatial assessment of
urban form.

Many designated informal settlements are lo-
cated near rivers and major roads, highlighting
the role of environmental risk and accessibility
in the government’s classification framework.
However, comparison with grid-based rooftop
size and building density maps indicates that
only a portion of morphologically dense and
small-roof areas are captured within the offi-
cial boundaries.

3.4. Average Rooftop Size
and Official Informal Settle-
ment Delineation

Figure 4 presents the spatial dis-
tribution of average rooftop size
calculated within a 100 m x 100
m grid and overlaid with the offi-
cially designated informal settle-
< ment areas issued by the City

Buiing ersty Government of Makassar (SK Ku-
Egs:&z muh Kota Makassar, 2021). The
o map reveals a strong morpholo-
— ol gical differentiation of the urban

fabric based on rooftop size, high-
lighting clear contrasts between
compact residential zones and
more formally planned areas.

Grids dominated by small and
small-medium average rooftop
sizes (0-71 m? and 71-120 m?)
form extensive, contiguous clus-
ters, particularly in the western
and southern parts of the city
and along major river corridors.
These areas are characterized by
compact building arrangements,
limited open space, and relative-
ly uniform rooftop dimensions,
which are widely recognized as
physical attributes of informal
and high-density settlements.
Most government-designated in-
formal settlement polygons over-

Fig 3: Official informal settlement areas in Makassar City based on SK Ku- lap with these small-roof clusters,

muh Kota Makassar 2021. Source: Map created by the authors using spatial
data from the Regional Development Planning Agency (Bappeda) of Maka-

ssar City (2021).

indicating a strong corresponden-
ce between official classifications
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Fig 5: Ground validation of rooftop size patterns using field photographs and high-resolution imagery. Source: Map
created by the authors using building footprint and base spatial data from the Regional Development Planning Agency

(Bappeda) of Makassar City (2021).

and fine-scale building morphology.

At the same time, the overlay reveals numerous
areas outside the official informal settlement
boundaries that exhibit identical rooftop size
characteristics. These morphologically simi-
lar zones suggest the presence of informal-li-
ke urban fabrics that are not captured by the
current administrative delineation. In contrast,
grids with medium to large average rooftop
sizes (2120 m?) are more fragmented and
spatially associated with planned residential
areas, gated communities, and non-residential
functions, while very large rooftops (>331 m?)
appear as isolated commercial or institutional
structures. Overall, the combined map demon-
strates that average rooftop size is an effective
morphological indicator for identifying infor-
mal settlement patterns and exposes potential
underestimation in the existing government-
-defined boundaries.

3.5. Ground Validation through Field
Photographs

Integrates rooftop size mapping with field pho-
tographs is shown in Figure 5 to contextualize
the spatial patterns observed. Areas identified
by the grid analysis as having small average
rooftop sizes correspond closely with on-site
conditions characterized by narrow housing
plots, irregular building arrangements, and
proximity to riverbanks and drainage cha-
nnels. These physical characteristics are con-
sistent with commonly documented features

of informal settlements in Indonesian cities.
Conversely, areas mapped with larger average
rooftop sizes correspond to visually distinct
environments dominated by more regular buil-
ding layouts, wider plots, and improved infra-
structure. The photographic evidence therefo-
re reinforces the validity of rooftop-size-based
grid analysis as a reliable proxy for identifying
informal settlement morphology, even beyond
officially designated areas.

3.6. Rooftop Size Variability and Informal
Settlement Morphology

Figure 6 presents the spatial distribution of
rooftop size variability, measured as the stan-
dard deviation of roof areas within each 100
x 100 m grid, overlaid with officially designa-
ted informal settlement areas (SK Kumuh Kota
Makassar, 2021). This metric captures the de-
gree of morphological heterogeneity within
neighborhoods, distinguishing areas of uni-
form building size from zones where contras-
ting building scales coexist.

At the city scale, low to medium variability
dominates much of Makassar’s dense urban
fabric. Notably, most government-defined in-
formal settlement areas fall within these low
and medium variability classes, indicating that
informal settlements are often composed of
relatively homogeneous clusters of small dwe-
llings rather than highly heterogeneous buil-
ding forms. This reflects incremental self-built
processes constrained by limited land availa-
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Fig 6: Rooftop size variability and informal settlement morphology in Makassar City. Source: Map created by the
authors using building footprint and base spatial data from the Regional Development Planning Agency (Bappeda) of

Makassar City (2021).

bility, resulting in uniform roof sizes despite
informality.

In contrast, high and very high variability clus-
ters appear more fragmented and are frequent-
ly located along major infrastructure corridors,
river edges, and transitional zones between
informal neighborhoods and formal develop-
ments. These areas exhibit sharp contrasts in
building scale, where small informal houses
directly abut larger formal structures, such as
gated housing, commercial buildings, or insti-
tutional facilities. High-resolution imagery and
field photographs confirm these abrupt spatial
juxtapositions, which generate elevated varia-
bility values.

4. DISCUSSION

The comparison between morphology-ba-
sed indicators and the official SK Kumuh Kota
Makassar 2021 delineation reveals that cu-
rrent government mapping does not fully cap-
ture the spatial reality of informality in Maka-
ssar. While many designated informal areas
align with zones of small rooftop size and high
building density, these areas predominantly
exhibit low to medium rooftop size variability,
indicating internally stable and consolidated
settlement patterns. This finding challenges
the assumption that informal settlements are
morphologically chaotic and suggests that in-
formality in Makassar is often structurally con-

sistent rather than irregular.

More critically, numerous grid cells displaying
strong informal characteristics, small average
roof sizes combined with high density, lie out-
side the officially designated polygons, indica-
ting potential under-recognition of informal
settlements. Conversely, zones with high ro-
oftop variability tend to mark transition areas
between informal and formal development,
rather than informal settlements themselves.
As a result, reliance on fixed administrative
boundaries risks excluding vulnerable areas
from upgrading, infrastructure provision, and
environmental risk management.

These findings highlight the need for policy
frameworks to integrate grid-based, morpho-
logy-driven mapping approaches alongside
administrative classifications. Incorporating
rooftop size, density, and variability metrics
would enable more adaptive identification of
informal settlements, better reflecting ongoing
urban transformation and supporting more
equitable, evidence-based urban interventions.

5. CONCLUSION

This study confirms that informal settlements
in Makassar can be reliably identified using
building morphology indicators, specifically
average rooftop size, building density, and ro-
oftop size variability, calculated within a 100 x




100 m grid. Officially designated informal are-
as largely coincide with zones of small rooftops
and high density, validating the use of rooftop-
-based metrics. However, most informal settle-
ments display low to medium rooftop variabi-
lity, indicating morphological stability rather
than extreme heterogeneity.

The analysis also reveals clear mismatches
between morphology-based indicators and
the SK Kumuh Kota Makassar 2021 delinea-
tion, with several informal-like areas remai-
ning unrecognized and high-variability zones
primarily reflecting transitional or mixed-use
environments. These findings suggest that ad-
ministrative boundaries alone underestima-
te the spatial extent of informal urbanization.
Overall, grid-based building analysis offers a
scalable and evidence-based complement to
existing policy frameworks.
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1. A Planning Paradox

Spatial planning in contemporary cities is mar-
ked by a striking paradox. Never have planning
systems had access to such extensive data,
analytical tools, and formalised participatory
procedures. At the same time, never has the
legitimacy of planning decisions been so per-
sistently questioned. Across many European
contexts, increasing procedural sophistication
has gone hand in hand with growing public dis-
trust, escalating conflicts, and a proliferation
of appeals and litigation. More participation,
more information, and more regulation appear
to coincide with less acceptance and weaker
collective ownership of spatial decisions (Hea-
ley, 1997; Flyvbjerg, 1998; Innes and Booher,
2010).

This paradox cannot be adequately explained
by a lack of professional competence, insuffi-
cient participation, or declining civic respon-
sibility. On the contrary, planning institutions
today are often highly professionalised, le-
gally robust, and normatively committed to
inclusivity and transparency. The problem,
this chapter argues, lies at a deeper level: in
a structural misalignment between inherited
institutional logics of planning and the socio-
-economic conditions under which spatial de-
velopment now takes place. What is commonly
experienced as procedural overload or partici-
patory fatigue is better understood as a form of
institutional fatigue — a condition in which go-
vernance systems designed to ensure fairness
and predictability lose their capacity to gene-
rate legitimacy under conditions of heightened
complexity, acceleration, and social proximity
(Rosa, 2013; Van Wezemael 2010).

Contemporary planning operates in an envi-
ronment characterised by inner-city densifi-
cation, redevelopment, and transformation of
already inhabited spaces. Unlike the expansio-
nary planning of earlier decades, today’s spa-
tial interventions directly affect established
communities, everyday routines, and local
identities. As a result, conflicts are no longer
marginal disturbances but structural features
of planning processes. Yet the prevailing insti-
tutional response continues to rely on coordi-
nation logics that translate interests into fixed
positions, privilege procedural compliance
over mutual understanding, and treat conflict
as an anomaly to be managed rather than as a
resource to be processed.

The central claim of this chapter is that this
mismatch is not accidental. Planning systems
evolve in relation to broader socio-economic
transformations, and their effectiveness de-
pends on how well their coordination logics
correspond to the dominant forms of scarci-
ty of their time. Drawing on a long-wave per-
spective of socio-economic development, the
chapter argues that contemporary planning is
entering a new phase in which trust — rather
than land, infrastructure, or information —
has become the critical scarce resource. In this
context, legitimacy can no longer be secured
primarily through control or negotiation alone.
Instead, it must be actively produced through
institutionalised fairness and constructive con-
flict-handling.

The chapter develops this argument in three
steps. It first situates spatial planning within a
long-wave framework of institutional change.
[t then traces the evolution of three generati-
ons of spatial development, each associated
with a distinct coordination logic. Finally, it
introduces mediative governance as an emer-
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ging institutional response to trust scarcity in
the age of densification and digitalisation. The
aim is not to propose a normative ideal of con-
sensus, but to outline a realistic and practice-
-oriented framework through which planning
institutions can regain legitimacy by transfor-
ming conflict into a productive force.

2. From Long Waves to Institutional Logics

To understand why contemporary planning in-
stitutions struggle to generate legitimacy, it is
necessary to situate spatial planning within a
broader perspective of socio-economic trans-
formation (Schneeberger & Van Wezemael,
2022). Planning systems do not evolve in isola-
tion; they are embedded in long-term dynamics
of technological change, economic organisati-
on, and social coordination. One useful heuris-
tic for analysing these dynamics is the concept
of long waves of development, commonly asso-
ciated with the work of Nikolai Kondratieff and
later extended by evolutionary and institutio-
nal scholars. In this chapter, long waves are not
treated as deterministic economic cycles, but
as learning processes through which societies
adapt their institutional arrangements to chan-
ging conditions of scarcity (Kondratieff, 1935;
Schumpeter, 1939; Handeler, 2010).

Each long wave is characterised by a cluster
of dominant technologies that reorganise pro-
duction, communication, and everyday life.
Crucially, however, these technological shifts
also reconfigure what becomes scarce at the
societal level. Scarcity, in this sense, does not
refer simply to a lack of physical resources, but
to the systemic constraints that limit collecti-

ve coordination. When existing institutions
are no longer able to address these constraints
effectively, their legitimacy erodes, and pressu-
re builds for institutional innovation (North,
1990; Williamson, 2000). Long waves can the-
refore be understood as periods in which soci-
eties repeatedly recalibrate their coordination
logics in response to shifting scarcities. Up un-
til the 4th wave scarcity was primarily mate-
rial. Rapid urbanisation, industrial production,
and mass mobility created urgent needs for
housing, infrastructure, and functional order.
Planning institutions responded by instituti-
onalising directive coordination: command-
-and-control instruments such as zoning, buil-
ding regulations, and infrastructure plans were
designed to reduce uncertainty through stan-
dardisation and hierarchical decision-making.
Legitimacy was derived from authority, exper-
tise, and the promise of orderly growth (Faludi,
1973; Hall, 2002).

With the transition towards a knowledge-
-based and globalised economy in the late
twentieth century, material scarcity gradually
gave way to a different challenge: the scarcity
of coordination under conditions of growing
complexity. Deindustrialisation, functional
differentiation, and fragmented ownership
structures made it increasingly difficult for hie-
rarchical planning alone to steer spatial deve-
lopment. In response, planning systems began
to institutionalise cooperative coordination
logics. Negotiation, partnership, and dialogue
between public authorities, private developers,
and civil society actors became central mecha-
nisms for aligning interests and managing un-




certainty. Legitimacy was increasingly sought
through inclusion and consensus rather than
through authority alone (Healey, 1997). The
contemporary situation marks another quali-
tative shift. While complexity and coordination
remain relevant challenges, they no longer cap-
ture the core constraint under which planning
operates today. Instead, the defining scarcity

eth century. This period was marked by rapid
urbanisation, post-war reconstruction, and
the mass diffusion of the automobile. The do-
minant form of scarcity was material: housing
shortages, insufficient infrastructure, and the
need to accommodate expanding industrial and
residential functions within a limited spatial
framework. Planning institutions responded to

these challenges by
institutionalising
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of the current phase is trust. Accelerated soci-
al change, inner-city densification, and digital
mediation have intensified conflicts over spa-
ce, while simultaneously undermining confi-
dence in institutions’ capacity to handle these
conflicts fairly. Planning systems now operate
in contexts where actors are highly informed,
deeply affected, and often sceptical of procedu-
ral assurances. Under such conditions, neither
hierarchical control nor negotiated cooperati-
on is sufficient to stabilise expectations.

This shift towards trust scarcity has profound
implications for institutional design. Trust can-
not be commanded, nor can it be fully negoti-
ated on a case-by-case basis. It must be produ-
ced structurally, through procedures that are
perceived as fair, transparent, and capable of
dealing constructively with disagreement.

3. Three Generations of Spatial Develo-
pment

Directive Planning (Generation I)

The first generation of modern spatial planning
emerged in the context of the fourth Kondra-
tieff wave and was closely associated with the
industrial growth regimes of the mid-twenti-

cal standards, and
infrastructure master plans — were designed
to impose order, reduce uncertainty, and en-
sure functional separation. Decision-making
authority was concentrated within public in-
stitutions, and planners were positioned as ex-
pert coordinators acting in the public interest.
The legitimacy of planning decisions derived
primarily from legal authority, technical exper-
tise, and the promise of efficiency in delivering
urgently needed urban development (Hall,
2002; Taylor, 1998). Spatially, this generation
of planning produced highly structured urban
forms. Functional zoning separated living, wor-
king, and leisure, while transport infrastructu-
re enabled extensive suburbanisation and co-
mmuter landscapes. Growth was conceived as
expansion into largely undeveloped territory,
and planning operated at a distance from eve-
ryday social conflict. Disputes over land use
existed, but they were typically framed as tech-
nical or legal issues rather than as questions
of social recognition or distributive justice. In
this context, the directive model was effective
precisely because it aligned with the dominant
scarcity of the time.

However, the strengths of directive planning
were inseparable from its limitations. Its reli-
ance on fixed plans and hierarchical decision-
-making assumed a relatively stable and pre-
dictable environment. As social differentiation



increased, environmental concerns gained
prominence, and economic structures began
to change, this assumption became increasin-
gly untenable. Directive planning struggled to
accommodate plural values, conflicting inte-
rests, and uncertainty. Participation, where it
existed, was largely consultative and occurred
after key decisions had already been taken. By
the late twentieth century, these limitations
translated into declining legitimacy. Citizens
and market actors alike questioned the capa-
city of top-down planning to respond to local
knowledge, contextual diversity, and emer-
ging socio-economic dynamics. Yet directive
planning fulfilled a historically specific and in-
dispensable role. It institutionalised the prin-
ciple that spatial development is a collective
concern requiring public coordination.

Cooperative Planning (Generation II)

The second generation of spatial development
emerged as a response to the growing limitati-
ons of directive planning in the late twentieth
century. This period broadly coincides with the
fifth Kondratieff wave, characterised by infor-
mation and communication technologies, glo-
balised production networks, and increasing
social differentiation. While material scarcity
became less acute in many urban contexts, a
new form of scarcity gained prominence: the
scarcity of effective coordination under condi-
tions of rising complexity (Handeler 2010). Co-
operative planning institutionalised a coordi-
nation logic based on negotiation, partnership,
and dialogue. Rather than relying primarily
on regulatory authority, planning institutions
sought to align interests through communi-
cative processes and negotiated agreements.
The role of the planner shifted accordingly:
from authoritative regulator to facilitator and
broker between public authorities, private de-
velopers, landowners, and civil society actors
(Forester, 1999). This cooperative logic pro-
ved particularly effective in contexts of urban
transformation rather than expansion. Deindu-
strialisation had left many cities with brown-
fields and fragmented urban areas that could
not be redeveloped through standardised
zoning alone. Cooperative planning enabled
flexible, site-specific solutions by integrating
market knowledge, public objectives, and local
expertise (Healey, 1997). Legitimacy in coope-

rative planning was primarily generated throu-
gh inclusion and consensus-building. However,
cooperative planning retained a fundamentally
positional logic. Negotiations often revolved
around defending and trading positions ra-
ther than exploring underlying interests. When
conflicts intensified — particularly in contexts
of densification — cooperative processes fre-
quently reverted to adversarial behaviour,
undermining legitimacy (Flyvbjerg, 1998; All-
mendinger and Tewdwr-Jones, 2002).

Mediative Planning (Generation III)

In this chapter I want to argue that the third
generation of spatial development is emerging
in response to a qualitatively different form of
scarcity: the scarcity of trust. This generation
unfolds in the context of the sixth Kondratie-
ff wave, characterised by digital platforms,
artificial intelligence, and pervasive data in-
frastructures. Its defining feature is not tech-
nological innovation as such, but the socio-
-institutional conditions under which spatial
development now takes place. Densification
and inside growth fundamentally alter the con-
flict structure of planning. Inner-city transfor-
mation directly affects established communi-
ties and everyday practices. Planning conflicts
increasingly concern fairness, recognition, and
procedural legitimacy. Traditional procedures
tend to activate positional behaviour, leading
to escalation rather than resolution.

Mediative planning responds by institutiona-
lising fairness and constructive conflict-han-
dling. Mediative governance generalises the
principles of mediation — interest-based nego-
tiation, neutrality, transparency, and learning
— from the micro level of dispute resolution to
the macro level of planning systems (Forester,
2009; Moore, 2014). Trust is not assumed as a
precondition; it is produced through predicta-
ble, credible, and fair procedures (Luhmann,
1979).

Contemporary digital technologies play a deci-
sive enabling role. Digital platforms and Al-as-
sisted tools can reduce information asymmet-
ries and support shared sense-making. When
embedded within mediative governance fra-
meworks, such technologies facilitate, incenti-
vise, and stabilise trust-producing behaviour.
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Conversely, where digital tools are introduced
without mediative governance principles, they
risk accelerating positional behaviour and in-
stitutional fatigue rather than mitigating it
(O’Neil, 2016; Janssen et al., 2020). Mediative
planning reframes trust as a productive force.
This trust is neither universal nor permanent;
it remains contingent, reversible, and depen-
dent on the continued credibility of institu-
tional procedures. By
stabilising expectations
under disagreement,

4th Kondratieff Wave:
Petrochemistry

Directive (command-and-control)

trust reduces transac-
tion costs and enables
sustained engagement.

Democratisation of the
automobile

Commuter landscapes and

dormitory suburbs

Conclusions

Mediative  governance
redefines planning as the
design of fair and reliable
processes rather than
the mere production of
legally robust decisions.
Authority derives from
the capacity to sustain engagement under di-
sagreement. Four principles operationalise
this logic: early integration, neutrality, transpa-
rency, and learning. Early integration prevents
the escalation of conflict by involving actors
before positions harden. Neutrality separates
facilitation from decision-making authority.
Transparency establishes shared evidence and
traceable reasoning, supported by digital tools.
Learning enables adaptation over time and
sustains institutional credibility (Tyler, 2006;

resilience
governance stabilises ex-

pectations early and redu-
ces downstream conflict.
For public authorities, it
enables decision-making capacity under poli-
tical pressure and pluralism. Participation be-
comes qualitative rather than symbolic. Digital
tools support transparency and accountabili-
ty when embedded in mediative frameworks.
Trust reduces uncertainty and lowers the cost
of coordination (Williamson, 2000; Suchman,

5th Kondratieff Wave: 6th Kondratieff Wave:
ICT loT, Al, Cloud Computing
Cooperative Planning

Mediative

Globalisation of production

chains Platform and sharing

City of brownfield economies, self-learning

redevelopment. governance systems
Hybrid spaces, alternative
facts
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Tab 2: A moder of governance for the 6th Kondratieff wave, Source: Author’s own

1995).

Thus, the crisis of legitimacy in spatial planning
reflects institutional fatigue. As scarcity shifts
from material resources to trust, planning
must evolve from control and negotiation to-
wards mediation. Trust is a productive force
that enables coordination under pluralism and
uncertainty. Mediative governance institutio-
nalises fairness and constructive conflict-han-
dling, offering a structural response to the do-
minant scarcity of our time.
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MAXIME CHARREIRE

Market Structure and Hous-
ing production in France

There are now more than 7,500 active proper-
ty developers in France. Such a number may
suggest that the development market is highly
competitive. However, this apparent atomicity
conceals a strong disparity between two groups
of actors. On the one hand, a small group of
around ten large firms, each employing several
thousand workers, accounts for between 28%
and 38% of total housing output produced by
developers per year. On the other hand, a large
number of small developers, most of which
employ fewer than ten people, share the rema-
inder of supply. This pronounced heterogenei-
ty among developers raises several important
questions : Does it lead to differences in stra-
tegies between market leaders and other de-
velopers, both in terms of production choices
and the location of projects? Does it affect the
structure and performance of the development
market? Finally, to what extent can these diffe-
rences be explained by structural factors, such
as costs, access to finance, or urban regulation?

Traditionally, the economic literature has
tended to view property developers as ho-
mogeneous actors operating in a competitive
framework (Coiacetto, 2009). More recently,
however, several authors have examined hete-
rogeneity among developers and the implica-
tions it entails, both for developers’ strategies
and for market performance (see, for exam-
ple, Leishman, 2015, or Meijer and Buitelaar,
2023). Our work contributes to this emerging
literature.

In a first paper (Charreire, Girard and Lefeb-
vre, 2025), we conducted a analysis at both the
national and the Lyon functional urban area
levels1. This two-tiered approach allows us to
identify broad, structural patterns of developer
heterogeneity at the national scale, while also
examining how these patterns translate within

a single functional urban area. Focusing on
Lyon further enables us to capture fine-grained
spatial dynamics and to relate developers’ lo-
cation choices to intra-urban price gradients
and local market conditions.

Developers’ Production and Location
Strategies under Cost Heterogeneity

The national analysis reveals a clear and con-
sistent pattern of spatial and productive seg-
mentation among developers. The six leading
firms2 concentrate nearly 65% of their activi-
ty in very large functional urban areas (over
700,000 inhabitants) and about 25% in large
areas, while less than 10% of their output
takes place in small and medium-sized mar-
kets. Other developers, although also present
in large urban areas, allocate a smaller share
of their production there (58% in very large
areas) and remain significantly more active in
peripheral and intermediate markets (around
19% of their output). This contrast is reinfor-
ced within urban areas: over 80% of housing
units built by leading developers are located
in central municipalities, compared with 68%
for secondary firms. Leading developers also
implement larger projects, with a median of
48 dwellings per project in central municipali-
ties and 37 in peripheral ones, against 21 and
16, respectively, for smaller developers. Ove-
rall, these results indicate that market leaders
specialize in dense, high-value territories and
large-scale developments, while smaller de-
velopers adopt more flexible strategies in less
central and less dense markets.

Let us now turn on what we found within the
Lyon functional urban area. Studying Lyon
allows us to move from a macro to a micro-ge-
ographical perspective, examining how develo-
pers behave inside a single urban aera. It also



gives us the opportunity to integrate spatial
price data, since we can now link the location
of development projects to average prices per
square meter. This allows us to test whether
developers’ choices are associated with speci-
fic price thresholds within the urban area. The
Lyon functional urban area includes about 2.2
million inhabitants and 398 municipalities. Its
urban structure closely aligns with the mo-
nocentric city model. Most activity and popu-
lation are concentrated in the core — mainly
Lyon and Villeurbanne — with densities and
prices gradually decreasing toward the peri-
phery. Average prices per square meter over
the 2014-2022 period are highest in the city
center and along the Rhdéne-Sadne corridor,
and decline steadily with distance.

The structure of housing production within the
Lyon functional urban area closely mirrors the
national configuration. The market is highly
concentrated, with a small number of
large national developers accounting
for approximately 30 to 40 percent of
private housing construction over the
2014-2022 period. While both leading
and secondary developers are present
in central municipalities, their spatial
strategies differ markedly. Leading
developers concentrate their activity
in the most central and dense areas,
particularly in Lyon and Villeurbanne,
whereas secondary developers are
more geographically dispersed across
intermediate and peripheral munici-
palities. These patterns reflect distinct
production strategies: large firms spe-
cialize in large-scale, capital-intensive
projects in high-value locations, whi-
le smaller developers operate more
flexibly, adapting to local planning
constraints and smaller land opportu-
nities. Overall, the local evidence con-
firms a clear spatial segmentation of
housing supply within the functional
urban area.

To assess whether these spatial diffe-
rences are driven by price conditions,
we estimate a logit model identifying
price thresholds for developer entry.

more likely to be present in municipalities whe-
re average prices exceed approximately 2,800
euros per square meter, compared with about
2,450 euros for secondary developers. This gap
widens markedly after 2018, as the threshold
for market leaders rises to around 4,450 euros
per square meter, while that of smaller develo-
pers reaches only 3,400 euros. These findings
indicate that developers’ location choices are
governed by non-linear decision rules, with
entry occurring once a minimum price level is
reached rather than increasing smoothly with
prices. Economically, this suggests that large
developers selectively target large and high-
-value operations.

We interpret these findings in light of differen-
ces in cost structures between leading develo-
pers and other firms. Leading developers ope-
rate with lower marginal costs, benefiting from
economies of scale, accumulated experience,
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and better access to finance, but they also face
higher fixed costs due to more complex orga-
nizational structures. This trade-off—between
efficiency and rigidity—helps explain why lea-
ding developers tend to concentrate on dense,
high-value urban markets, where demand and
profitability are sufficient to absorb these fixed
costs. Smaller firms, by contrast, typically ope-
rate with more flexible organizational structu-
res and lower overheads, making them better
suited to smaller or more peripheral markets,
where adaptation to local conditions is crucial.

The results of our first paper stop at this point,
however, an important empirical fact remains:
crossing a price threshold does not imply that
leading developers concentrate their activity
in the highest-priced municipalities. As evi-
denced by the limited number of operations
launched by market leaders in some high-pri-
ce areas of the inner suburban ring such as the
north-western municipalities of the Lyon me-
tropolitan area, price conditions alone cannot
fully account for the observed spatial patterns.
This discrepancy suggests that additional
constraints—beyond market prices—shape
developers’ location and production choices.
Motivated by this observation, our subsequent
analysis therefore shifts focus toward local ur-
ban planning regulations, which may restrict
density and project size, and thus play a central
role in structuring housing supply within the
Lyon Metropolitan Authority.

Developers’ Production and Location
Strategies under Planning Regulation

The Lyon Metropolitan Authority comprises
more than 1.4 million inhabitants and brings
together 58 municipalities, which are organi-
zed into nine Territorial Conferences of Mayors
(CTMs).

In 2019, itadopted a new Local Urban Develop-
ment Plan (PLU-H), which constitutes the cen-
tral regulatory framework for urban develop-
ment. This document defines buildable zones,
sets urban planning rules, and more broadly
guides land-use and spatial development. It
specifies, for instance, maximum building hei-
ghts in certain areas or delineates protected
natural spaces. In practice, the PLU-H strongly
shapes the urban landscape and living environ-

ment and is binding on all actors, as it directly
governs the allocation of building permits.

In its strategic orientations, the PLU-H of the
Lyon Metropolitan Authority reaffirms the am-
bition to enable an average annual production
of 7,500 housing units and to spatially concen-
trate this production in the central, southern,
and eastern parts of the metropolitan area. This
objective is reflected in the spatial organization
of planning instruments, for instance through
the concentration of Urban Project zones (UPr)
in these territories. Explicitly delineated in the
zoning maps and regulatory documents of the
2019 PLU-H, UPr zones correspond to a finite
set of strategic redevelopment sites—such as
Part-Dieu, Confluence, Gerland, and La Soie.
They are specifically designed to accommodate
large-scale and complex development projects,
by providing a flexible regulatory framework
suited to high-density, mixed-use, and capital-
-intensive operations, thereby supporting the
metropolitan housing production strategy.

As expected, at the metropolitan level we ob-
serve patterns similar to those identified at the
scale of the Lyon functional urban area3. Nati-
onal market leaders account for a substantial
share of housing production. Among the five
developers that produced the largest number
of dwellings between January 2020 and June
2025, four are national leaders (Altarea, Vinci,
Bouygues, and Nexity). Together, these firms
alone account for 27.93% of the total housing
production carried out by developers over the
period. However, substantial differences in
housing production can be observed across
CTMs, as illustrated in Table 1.

Total private housing production is substantia-
lly higher in territories where the PLU-H allows
for denser and larger-scale development pro-
jects. Yet these areas, which largely coincide
with the central, southern, and eastern parts
of the Lyon Metropolitan Authority, not only
concentrate housing output but also attract a
disproportionate share of national leading de-
velopers’ activity. For instance, in the Porte des
Alpes CTM, located in the eastern part of the
metropolitan area, the four national leaders
account for more than 42% of total housing
production. By contrast, in the Val d’Yzeron
CTM, situated in the western part of the met-
ropolitan area—where planning regulations



are more restrictive and large-scale projects
scarcer—the same four firms account for only
about 21% of total production. These contrasts
illustrate that leading developers tend to con-
centrate their activity in territories where the
PLU-H enables projects of sufficient scale. We

market. Nevertheless, the evidence presented
here indicates that such mechanisms are both
theoretically and empirically plausible, there-
by providing a strong motivation for future re-
search along this line of inquiry.
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Table 1: Housing Supply Concentration in the Lyon Metropolitan Area: The Top Four Leading Deve-
lopers at the Metropolitan and CTM Levels, January 2020 - June 2025

interpret this result as reflecting underlying
differences in cost structures across develo-
pers. Owing to their cost structure, leading
developers can operate profitably only when
local planning regulations allow for projects of
sufficient density to ensure adequate returns.
When these conditions are met, leading deve-
lopers tend to intensify their activity within the
area, capturing a larger share of available land
and, in turn, partially crowding out smaller de-
velopers, whose more limited scale constrains
their ability to compete for such projects. As
a result, market concentration is significantly
higher in these areas, as reflected by elevated
CR4 values.

Overall, these preliminary results suggest that
the PLU-H not only shapes the location stra-
tegies of leading and smaller developers in
different ways, but also indirectly affects local
market concentration by channeling large-sca-
le development opportunities toward specific
parts of the metropolitan area. At the same
time, the present findings do not allow us, at
this stage, to establish whether—and to what
extent—urban planning regulations causally
influence developers’ strategies, nor whether
they may, in some contexts, give rise to anti-
competitive effects within the development
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Abstract

The accessibility and availability of public ame-
nities play a fundamental role in shaping the
quality of life of urban populations. This raises
two essential questions: how can accessibility
be effectively assessed, and how can cities be
planned in ways that enhance it? The Prague In-
stitute of Planning and Development systemati-
cally monitors key categories of public amenities
and conducts annual evaluations of their spatial
accessibility and capacity availability for the ci-
ty’s residents. Beyond this monitoring role, the
Institute also contributes to the planning of new
urban districts, where the provision of adequate
capacities and appropriate locations of public
amenities constitutes a critical element in nego-
tiations between the city and private developers.
This paper shows the relationship of public ame-
nities analysis and planning with finance alloca-
tion decision making in Prague.

Introduction

The accessibility and availability of public ame-
nities play a fundamental role in shaping the
quality of life of urban populations. This raises
two essential questions: how can accessibility
be effectively assessed, and how can cities be
planned in ways that enhance it? The Prague
Institute of Planning and Development sys-
tematically monitors key categories of public
amenities and conducts annual evaluations of
their spatial accessibility and capacity availa-

bility for the city’s residents. Beyond this mo-
nitoring role, the Institute also contributes to
the planning of new urban districts, where the
provision of adequate capacities and appropri-
ate locations of public amenities constitutes a
critical element in negotiations between the
city and private developers. This paper shows
the relationship of public amenities analysis
and planning with finance allocation decision
making in Prague.

First, we delve into the aspects of analysis and
monitoring. We introduce the Prague Popula-
tion and Public Amenities Prognosis, a yearly
study conducted by the Office for City Analysis
at Prague Institute of Planning and Develop-
ment, which serves as an important foundation
for urban planning documents, urban studies,
development projects in Prague, decision-ma-
king, and other activities concerning the deve-
lopment of the city. To add more the knowledge
of public amenities in Prague, we add proximi-
ty analysis in connection with residential den-
sity and street network quality in the 15min
Prague project. Lastly, we discuss the subject
of availability of funds for the development of
new public amenities in the city.

Second, we move on to the planning aspects
of public amenities. We introduce how public
amenities figure in urban planning documents,
such as the zoning plan and urban studies.
Another possible avenue the city and munici-
pal parts have to influence the development of
amenities are planning contracts, a new tool
recently added to legislature. Through this
tool, cities can at least partially capture the va-
lue created by the development of their own
territory.



Prague Population and Public Ameni-
ties Prognosis

The main objective of the project Population
and Public Amenities Prognosis for Prague is
to assess the current state and future needs of
selected types of public amenities in Prague as
a whole and within smaller territorial units -
municipal parts, balanced territorial units (di-
visions of larger MPs into smaller parts), and
administrative districts (ADs), based on a po-
pulation analysis and prognosis. The project is
carried out in accordance with Resolution No.
757 of the Prague City Council dated April 11,
2022. The 2024 version is the second update
of the project, which is expanded and supp-
lemented annually. The project builds upon
the long-term work of IPR Prague, focusing
on demographic development, access to pub-
lic amenities, or the continuous update of the
Planning Analytical Materials (PAM) of the City
of Prague.

The evaluation primarily addresses the ques-
tion of whether public amenities will remain
accessible to residents in the future, assuming
no new facilities are built. We compare the es-
timated future population for 2030 and 2050
with the current availability of public infra-
structure. The analysis also takes into account
proposals for future construction, particularly
in the education sector, where we use detailed
data on proposals collected for this project. For
other types of amenities, we use data from the
PAM (Planning Analytical Materials), primarily
for the contextual interpretation of the results
of the accessibility analyses.

The project outputs are presented in a compre-
hensive study (IPR Praha, 2025), which con-
sists of 10 chapters, and through the project’s
public website'. The site includes 16 individual
thematic dashboards (for each of the analysed
types of public amenities), which allow for inte-
ractive comparisons between the current state
of public amenities availability and predictions
for 2030 and 2050. The data in each dashboard
is displayed for all of Prague, and with the help
of a map or list selection, it is possible to dis-
play the data for individual municipal parts or
administrative districts, or for a group of terri-

1 Available in English at the web address:
uap.iprpraha.cz/pov

torial units through a combined selection.

The primary finding of the project is the ex-
pected growth in population, which will signi-
ficantly affect the future accessibility of public
amenities. According to the developed popula-
tion prognosis (done through the cohort-com-
ponent method), the number of inhabitants
in Prague is projected to increase by nearly
300,000 by the year 2050. It is therefore essen-
tial to plan the construction of new public ame-
nity infrastructure, with the most critical situa-
tion found in the areas of education and social
services. If current real capacities of schools
established by the Capital City of Prague and
the municipal parts were to remain unch-
anged, and the projected population growth
according to the demographic prognosis were
to be fulfilled, by 2050 there would be a shor-
tage of over 10,000 places in primary schools,
nearly 17,000 in kindergartens, and 12,500 in
secondary schools. The current and future sta-
tus of public amenities varies across individual
municipal parts and balanced territorial units
(BTU).

The current level of provision of polyclinics,
general practitioners for adults, and general
practitioners for children and adolescents is
assessed as satisfactory. A moderate decline
and a shift toward a limited level of service can
be expected by 2050, in the context of populati-
on aging and increasing demand for healthcare
services. The number of seniors aged 80 and
over is projected to increase by 79% between
2023 and 2050. In addition to the growing
need for accessible beds in retirement homes
and homes with a special regime, demand
will also rise for the development of field-ba-
sed services that provide care to seniors with
higher levels of independence. At the same
time, the need to support informal care—capa-
ble of partially substituting field-based servi-
ces—will increase. The current state of burial
infrastructure is sufficient and stable at the
citywide level. Nearly half of Prague’s burial
capacity is concentrated at OlSany Cemeteries
and their immediate surroundings, which le-
ads to the centralization of burial infrastructu-
re and limited accessibility of cemeteries in
other municipal parts. Overall, the availability
of other observed types of public amenities
can be considered good at the citywide level,
though there are localized deficits.




Prague as a 15min City

Originally theoretical concepts of walkable,
multifunctional, compact and diverse cities are
nowadays widely applied in the practice of ur-
ban design and planning agenda. Within their
scope, much attention is focused on land use
and public amenities, i.e., the location and level
of spatial accumulation of various activities wi-
thin the urban fabrics. However, we argue that
there is a lack of connection between theory
and practice.

Is Prague a 15-minute city? We have esta-
blished an innovative framework for assessing
public amenities within the context of the
15-minute city concept for the application in
urban planning, promoting sustainable deve-
lopment initiatives and informed planning de-
cisions. The theoretical concepts of walkable,
mixed-use, and compact cities are now wide-
ly integrated into urban planning and design,
and at the same time serving as foundational
elements of the 15-minute city concept. These
frameworks emphasize the spatial distribution
and accessibility of essential public amenities

Image 1: Walking distances to amenities. Two levels (ideal + acceptable)

in relation to urban density and walkability.

While current models effectively identify spa-
tial deficits in public amenities, they fall short
in diagnosing whether these deficits are due to
the absence of facilities, poor street network
connectivity or are related to low population
density. In the case of Prague, we have defined

a common spatial unit of analysis that is granu-
lar, continuous and internally consistent; ope-
rationalized the concepts of public amenities
accessibility, population density and street ne-
twork connectivity; applied these concepts in
a novel composite model that keeps the multi-
dimensional essence of the concept; integrated
this model into an open and interactive web
application®.

Our experiences in the usage of the results in-
dicate that the accessibility of public amenities
is limited and spatially diversified and that in
many areas, improving the connectivity of the
street network itself can enhance the accessi-
bility of public amenities, thereby saving public
funds.

Future Developments of Public Ameni-
ties

When we look at the missing amenities, espe-

cially the fundamental one that should be pro-

vided by the municipality, such as education

infrastructure, early provision of these facili-

ties is critical. In 2050, there will be 116 mi-
ssing kindergartens, 13 primary
schools, 23 high schools, 3160
beds in kindergarten homes and
So on.

The burden of funding these will
expectingly fall on the municipal
parts of Prague, therefore, after
a pilot survey in May 2023, the
members of Prague Council have
asked the Prague Institute of
Planning and Development in mo-
nitoring the plans of future deve-
lopment yearly. In the most recent
results, the planned amenities
would significantly lower the loo-
ming risk of deficits, and in some
cases, might even solve it. Within
the plans of 57 Prague municipa-
lities, there are currently 119 kindergartens,
104 primary schools, and 7 high schools.

These numbers could significantly ameliorate
the situation ifitwasn’t for the financial aspects.

2 Available in English at the web address:
uap.iprpraha.cz/Praha-15min



Due to the subsidy system set up by the Mini-
stry of Education, Prague cannot access some
of the funds allocated at the state level for the
building of new education infrastructure. The
funding then has to come from the municipal
and city level, which can be more challenging,
as is seen in the small percentage of funds al-
ready secured for the new infrastructure men-
tioned above. From the total of 35 billion Czech
Crowns in expected costs, only 2 billion were
already secured as of October 2025.

Public Amenities in Zoning plan and
Urban Study

Basic requirements for public amenities are al-
ready defined at the general level of the zoning
plan — both in the current zoning plan and in
the newly prepared zoning plan (the so-called
Metropolitan plan), which is currently under-
going the public hearing process and is expec-
ted to take effect next year.

The zoning plan is a city-wide legally binding
document. The current zoning plan typically
defines basic requirements either by designa-
ting specific areas for public amenities or by
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providing indicative point locations (Institut
planovani a rozvoje hl. m. Prahy, 2025). The Me-
tropolitan Plan employs both of these methods
but additionally introduces the possibility of
defining requirements through parameters set
for individual development areas—specifically
parameters defining the minimum share of the
total area allocated to public amenities (Insti-
tut planovani a rozvoje hl. m. Prahy, 2025).

While the zoning plan establishes minimum
binding requirements, more precise and de-
tailed tools are needed to correctly locate and
dimension public amenities. One such tool
frequently used in Prague is the urban study.
Urban studies define the basic layout of public
spaces, urban blocks, parks, and public ameni-
ties.

At this scale, general requirements defined in
the zoning plan can be translated into speci-
fic land parcels suitable for public amenities,
or parts of individual urban blocks can be re-
served for particular uses. When determining
the size and placement of individual facilities,
we rely on standards for appropriate accessi-
bility and capacity for different types of pub-
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lic amenities. At this more detailed level, it is
possible to better assess whether a given area
needs to increase school capacities, add care
homes for the elderly, or, for example, establish
a new library.

The capacities of public amenities are propo-
sed primarily based on the projected numbers
of new residents. We also take into the account
the current situation based on analysis and
expected demographic development of the
area (Institut planovani a rozvoje hl. m. Pra-
hy, 2024), to ensure that planned capacities
adequately reflect anticipated changes. For
key development areas, population growth is
modelled and the adequacy of planned public
amenity capacities—most commonly primary
schools and kindergartens—is assessed.

Planning contracts

However, even an urban study remains only
a plan: it establishes a framework but does
not guarantee that public amenities will actu-
ally be built or that sufficient funding will be
secured. For this reason, Prague has in recent
years begun to formalize development agree-
ments through planning contracts.

These contracts not only confirm the rules
established by the urban study but also lega-
lly bind involved parties (the city, the city dis-
trict, and the investor) to fulfil the obligations
defined in the planning contract — very often
addressing precisely the issues of public ame-
nities development.

The fulfilment of such contracts ensures that
the investor—whose land value increases
through change of the zoning plan—returns
part of this added value back to the area (as a
kind of land-value capture mechanism).

This can be achieved through financial contri-
bution, through transfer of plots of land to the
city, or even through the complete construction
of a public facility and its subsequent handover
to the municipality.

[tis a tool that already works under the current
zoning plan (alongside its numerous changes),
but its full potential will be realized mainly
with the new zoning plan (Metropolitan plan),

where this mechanism is fully integrated into
its design.

Since 2022 Prague has completed more than
20 planning contracts (Magistrat hl. m. Pra-
hy), with dozens more in preparation. Through
each contract, the city gains hundreds of milli-
ons of Czech crowns, a substantial portion of
which is directed toward the development of
public amenities.

It is important to note, however, that even so,
the fulfilment of planning contracts represents
only a fraction of the total costs associated with
urban development (including technical infra-
structure, transport, public spaces and public
amenities). For example, investments required
solely for primary schools and kindergartens in
a new residential neighbourhood exceed what
can typically be obtained through planning
contracts alone.

Economic aspects of new neighbourho-
od development

Nevertheless, planning contracts provide signi-
ficant support for the city and help to partially
offset the weaknesses of the Czech system of
fiscal redistribution between the state and mu-
nicipalities.

Czech cities have very limited fiscal autonomy
and receive only a small share of the direct fi-
nancial benefits generated by development
within their territories (Bouchal, Petr, a dalsi,
2020) — especially when compared to the de-
velopment-related costs they are required to
bear.

Planning contracts thus represent a mechani-
sm through which the city can at least partially
capture the value created by the development
of its own territory. Although this tool is not
without limitations, it is extremely valuable in
supporting the development of public ameni-
ties—particularly given the overall scarcity of
municipal financial resources.



Conclusion

In this paper we have shown why such em-
phasis is placed on the accurate analysis of
current needs and the modelling of future de-
mands. The significant costs associated with
constructing and operating public amenities
are well recognized, and efforts are made to
ensure that these facilities are appropriately si-
zed and optimally located. The goal is to achie-
ve a system in which public amenities are both
easily accessible to residents and financially
sustainable for local governments
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Association for Real Estate Market Development ARTN
www.artn.cz

The Association for Real Estate Market Development (ARTN) is a non-
-profit civic association whose members are leading representatives of
real estate development and investment companies, real estate, legal
and consulting firms, banks and other organizations active in the mar-
ket, as well as leading representatives and senior management of public
administration. The intention of the association is to bring together tea-
chers and university students interested in this field.

Thanks to its diverse membership base, which today includes more than
100 leading personalities active in all areas of the real estate market,
ARTN represents a grouping unique in its universal competence, which
in this sense is unparalleled in the Czech Republic.

Association of Developers AD
www.wedevelop.cz

The Association of Developers was established to have an open dialogue
about the responsible role of developers in the development of modern
society and their positive contribution within the professional and soci-
al community. The members emphasize the maintenance of strict ethi-
cal rules. They strive to ensure that developers treat their clients and
the public sector responsibly and sensitively and that the reputation of
developers in Czech society is gradually repaired.
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The Prague Institute of Planning and Development
(IPR Praha)
www.iprpraha.cz

The Prague Institute of Planning and Development (IPR Pra-
ha) is the main conceptual workplace of the City of Prague.
The IPR Praha is the main department of architecture, urban
planning, development, design and administration of the city.
[t prepares strategic planning, urban planning and territorial
development documents. The Institute is the founder of the
Centre for Architecture and Urban Planning (CAMP), whose
main mission is to improve the public debate on the develo-
pment of Prague. It is a basic source of clear and accessible
information about the present and future of the capital city
and functions as an open platform, a ,base camp* for everyo-
ne interested in joint planning and development of Prague.

Association for Urban Planning (AUUP CR)
www.urbanismus.cz

AUUP CR is a voluntary association of professionals involved
in the creation and regulation of urban development, rural
settlement and landscape. The members of the associati-
on strive for a better involvement of urbanism and spatial
planning in the wider social context, for the improvement
of the professional level of urban planners and the quality
of their work, for the sharing of ideas and experience. As an
independent and non-political organisation, it strives to be a
professional background for public administration.

s R trigema

B

CAMP

QUUO

\BE /MBARE




v
www.me100.info

Konference je podporena grantem CVUT SVK 54/24/F5.

* Texty neprosly redak¢ni ani jazykovou upravou.

Proceedings of the Student Scientific Conference - 2025

ISBN 978-80-01-07525-8

Autor (editor): Vit Reza¢, Zuzana Poldkova, Sylva Jablonska, Jan Bittner
Sazba: Zuzana Polakova
Nazev dila: ME100 - 10th annual student scientific conference on economy at the scale of a city or region

Vydalo: Ceské vysoké uéeni technické v Praze

Zpracovala: Fakulta architektury CVUT v Praze, Ustav prostorového planovani
Kontaktni adresa: Thakurova 9, 166 34 Praha 6 - Dejvice
Tel.: +420 22435 6325

elektronické vydani

Pocet stran: 64




