A CITY OF SHORT DISTANCES OR SUBURBS

OF REASONABLE PROXIMITIES?

EXPLORING THE POTENTIAL OF SOFT DENSIFICATION
IN PRAGUE SUBURBAN MUNICIPALITIES

Jana Nadravska, David Tichy

Although the city of short distances is a strategy embraced by many global cities, concerns have been raised about the prac-
tical feasibility of the concept in cities with an existing sprawling structure, i.e., cities surrounded by low-density suburbs and
satellite municipalities. One answer is to extend the 15-minute city concept and modify it for low-density fringes. This artic-
le presents strategies and initiatives that follow and extend urban proximity concepts to suburban areas and summatrizes
their main ideas. One of the consensus identified across these strategies is the necessity of increasing the population density
in low-density localities. The empirical part of the study investigates the potential for increasing density using GIS analysis
in the suburbs of the Central Bohemian Region. The analysis specifically models the impact of soft densification — a Western
European bottom-up strategy involving incremental changes on private plots, initiated by residents.
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Introduction

City of Short Distances in the
Context of the Existing
Settlement Structure

While Europe experienced limited po-
pulation growth (+10%) between 1975
and 2015, its settled area doubled
[ESPON, 2024]. Significant amount of
this growth can be attributed to subur-
banization, which created low-rise resi-
dential settlements around cities.

Urbanization in the 21 century is in-
creasingly taking place in the peripheral
areas of cities and in the vicinity of cities
[Keil, 2022], which also applies to the
Czech Republic, where 1.4 million peo-
ple lived in municipalities most affected
by the suburbanization process in 2016
[Ourednicek, 2018]. Prague, the Czech
capital city, is now dealing with the con-
sequences of the suburbanization of the
last 30 years, when Prague’s hinterland
grew faster than the city itself. However,
the people who moved into suburban
low-density districts or municipalities
did not leave the city completely and
continue to commute to work, study,
and entertainment. Since 2001, the
population of Prague’s immediate hin-
terland (the districts of Prague-East and

Prague-West) has grown by 105 000,
and since 1990, the population of the
entire Central Bohemian Region has
grown by more than 230 000 inhabi-
tants (Fig. 1). Evenin recent years, there
has been a noticeable number of 5 000
to 7 000 people moving from Prague
to the Central Bohemian Region every
year [Brabec, 2022].

The low-density residential areas in
small rural municipalities around Prague

are characterized by a lack of public
amenities, forcing residents to depend
on individual car transport and the city
amenities. According to the Prague In-
stitute of Planning and Development,
it is economically and demographically
inefficient to build new infrastructure of
public amenities in these locations [IPR
Praha, 2023].

On the other hand, the topic of short-
-distance cities appears in strategic do-

IPR Praha 2023 / data: Czech Statistical Office 2023

1.3.3.2 Index of changes in the number of inhabitants in municipalities in the Central Bohemian Region and Prague city districts 2001 - 2022
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Fig. 1: Index of population change in municipalities in the Central Bohemian Region, Prague,
and Prague city districts between 2001 and 2022
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cuments in the Czech Republic, such
as the Principles of Urban Policy of
the Czech Republic, where one of the
priorities is "polycentric settlement de-
velopment and compact short-distance
cities" [MMR, 2023]. The Strategic Plan
of the City of Prague has also adopted
the goal of "developing a compact city in
accordance with the principles of a city of
short distances" [IPR Praha, 2024].

Sociological research shows a clear
preference among Czechs for living in
a house with a garden, which is pre-
ferred by 80% of Czechs [NMS Market
Research, 2023]. This is also related to
the preference for living in the suburbs,
suburbias, or villages near the city,
which 42% of Czechs consider to be
the ideal place to live [NMS Market
Research, 2023]. As a result of this de-
velopment and the existing structure
of cities and their surroundings, the
development of key principles for the
transformation of suburban areas also
plays an important role in sustainable
development. Is it possible to establish
these principles in accordance with the
theory of the city of short distances?

In this article, we build on studies that
emphasize the polycentric structure of
urban metropolises and the arbitrary
boundary between city and suburb
[Dembski, 2021], which is becoming
irrelevant in post-suburban develop-
ment [Phelps, 2011].
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Fig. 2: 15-minute city framework identifies
four dimensions after observing the
challenges of COVID-19 pandemic.
Density is seen as crucial dimension of
the city and its built environment, and
it has a direct link to travel and diversi-
ty dimension

A City of Short Distances
and Extended Concepts

For the purposes of this article, a city of
short distances can be defined as an ur-
ban environment with a relatively high
density of buildings and a high degree
of diversity in land use, where public
spaces are designed for all modes of
transport with an emphasis on walking
and public transport, and where it is
possible to make most daily journeys on
foot or by bicycle [Moreno, 20211.

The concept of urban proximity has
been present in urban planning since
the 1970s, following Jane Jacobs’ criti-
cism of modernist urban planning [Ja-
cobs, 1961]. It was further developed
by William H. Whyte [1980] and Jan
Gehl [2000], and the New Urbanism
Movement (CNU), but it gained most
popularity and wider recognition af-
ter the COVID-19 pandemic thanks to
Carlos Moreno, an urban planner and
professor at the Sorbonne University
in Paris. His theory is based on time-ba-
sed urbanism (chrono-urbanism), where
residents should be able to access all
their basic needs within 15 minutes by
bike or on foot. He lists the following six
basic urban social needs for a decent
life: 1) housing, 2) work, 3) shopping,
4) healthcare, 5) education, and 6) en-
tertainment. Moreno suggests that
greater proximity to destinations and
social interaction between people will
lead to better communities and a better
quality of life (Fig. 2). At the same time,
this will support local culture and iden-
tity [Moreno, 2021; Pozoukidou, 2021].

Less discussed in the Czech professional
community is Moreno’s additional con-
cept for areas with lower population
density than cities, known as 30-minu-
te territories. The concept of 30-minute
territories is basically the same as that
of 15-minute cities, but its implementa-
tion differs in that 30-minute territories
must also include other types of mobi-
lity besides walking and cycling. These
types of mobility can consist of shared
micromobility. According to Carlos Mo-
reno, this model makes it possible to im-
plement the concept of developing ar-
eas on a human scale even in very small
towns and in rural areas [OECD, 2025].

According to authors Newman and Ken-
worthy [1989], there are three threshold
values: a density of less than 30 inhabi-
tants per hectare (further used as inh./ha)
means dependence on the car as the
only form of transport. The minimum
density for effective public transport
was established as 50 inh./ha, and pe-
destrian connections associated with
a city of short distances begin to appear
at a density of at least 100 inh./ha [New-
man, 1989]. A density of 100 inh./ha
can be achieved with terraced houses
(in American English, the term "row
houses" is used), houses with their pri-
vate gardens, which is still considered
low-density residential development.
The findings on threshold values were
also supported by Czech research "Hus-
tota a ekonomika mést" ("Urban density
and economics"), which compared the
costs of different urban structures [Hu-
decek, 2018]. Urban economist Vit Ze-
man recommends a density of at least
50 inh./ha for residential neighborhoods
of low-density housing [Zeman, 2023].

However, the concepts of 15- to 30-mi-
nute areas require greater attention to be
paid to the actual needs of residents, their
life experiences, neighborhood characte-
ristics, and socioeconomic parameters.
The implementation of x-minute areas
will mean ‘planning the possible in the
context of the existing" [Calafiore, 2022].

While theoretical concepts were de-
rived from academic databases, exam-
ples of implemented proximity con-
cepts (urban strategies) were identified
through a web-based search. Inquiries
used specific keywords and their com-
bination, such as "suburban’, "low-den-
sity, "fringes’, "metropolitan’, "proxi-
mity-based", "city of short distances’,
"urbanism®, "spatial planning"’, "urban
strategy". From the initial search results,
documents were screened to retain
only those containing specific interven-

tions for low-density suburban districts.

Plan Melbourne 2017-2050

(The State of Victoria Department
of Environment, Land, Water

and Planning)

Melbourne is one of the cities that has
adapted its planning policies to the
concept of a 15-minute city, but has
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Fig. 3: Features and hallmarks of a 20-minute neighborhood according to Plan Melbourne

also extended them to manage the
growth of its suburbs as 20-minute
neighborhoods [DELWP, 2019]. It em-
phasizes consolidated growth directed
toward existing built-up areas without
further spreading settlements into the
countryside (Urban Growth Boundary).
Densification is directed particularly to-
ward areas with high housing demand
and proximity to active centers and
transport hubs. The plan works with
three levels of suburbs - inner, middle,
and outer - all of which should offer
compact, walkable neighborhoods lin-
ked by a network of main and neigh-
borhood activity centers of varying si-
zes, roles, and functions depending on
their location in the overall hierarchy.
The guidelines also support the plan-
ning of local jobs, quality pedestrian
and bicycle paths, and public trans-
port-oriented development. One of the
principles is the densification of middle

and outer suburbs through the deve-
lopment of so-called gray areas, which
means replacing detached single-fa-
mily homes with multi-generational or
even multi-functional buildings after
they become obsolete [DELWP, 2019]
(Fig. 3).

20-Minute Suburb - A Planning
Framework for Connected
Communities (Skidmore, Owings
& Merrill)

The concept approaches the trans-
formation of American suburbs as
a long-term process that will require
consensus-building involving many
stakeholders, including representatives
of citizen communities. It provides an
overview of new demographic trends
within the suburban population and
looks at three different types of subur-
ban areas: mixed-income suburbs, mar-

ginal/underserved suburbs, and local
community centers [Lou, 2023].

The concept defines density according
to the number of dwelling units (DU)
per given area - acre (residential den-
sity). There is no exact calculation, but
according to conversions in the publi-
cation, 1 DU/acre = 2.5 inh./ha can be
considered. That would mean that sug-
gested population density for a func-
tioning 20-minute suburb is 50 inh./ha.

In the context of each typology and
specific community, this concept pro-
poses measures based on three fun-
damental elements that should make
up livable places: amenities (scaled),
density (especially in key locations to
maintain amenities), and connectivity
(20-minute accessibility, the need for
connected and high-quality networks
for pedestrians and cyclists) (Fig. 4).
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" Current American .
Key Elements | 15-Minute City Model 20-Minute Suburbs
Suburbs
Provide diverse
Provide 6 essential ;:d::{’:ja:;is
functions: 75% of the urbanized Using op
Amenity Living, Working, area in U.S. cities Provide neighborhoor
Commerce, is zoned for "
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Healthcare, Education, | residential use only . 5
A prioritize services
and Entertainment
for undeserved
communities
Density N/A 1-8 DU/acre Average 8 DUfacre
20-minute walking
or biking
s 10-15 min walking Incomplete pedestrian | First and last mile
G i .
annectivity or biking and bike network travel solutions
Multimodal network
connections

Source: Skidmore, Owings & Merrill, www.som.com

Source: DELWP, 2019
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Source: The City of Vancouver, 2022

Several proposed strategies are dedica-
ted to increasing population density: eli-
minate exclusive/single-family zoning;
introduce flexible zoning that allows
for the construction of multi-family
apartment buildings; Simplify ADU? le-
gislation; encourage land division and
increase height limits; simplify or elimi-
nate parking requirements in single-fa-
mily residential zones [Lou, 2023].

Vancouver Plan 2050
(The City of Vancouver)

The objective of this long-term spatial
development plan for Vancouver for
the next 30 years is to create complete,
connected neighborhoods using the
15-minute city principle. The plan works
with different types of neighborhoods,
such as rapid transit areas, neighbor-
hood centers, and villages, for which
different strategies apply. However, the
term "village" is misleading because it
refers to low-density suburban neigh-

borhoods that lack public transporta-
tion and services.

For low-density areas, the plan proposes
densification and diversification of hou-
sing typologies. Therefore, the plan pro-
poses adding so-called medium-density
development around neighborhood
centers and in areas with high-quality
public transportation. Medium-density
development, as explained in the plan,
includes typologies related to gardens,
such as multiplexes and terraced hou-
ses, as well as low-rise apartment build-
ings, or even mixed-use developments
[The City of Vancouver, 2022] (Fig. 5).
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Fig. 5: Implementation plan according to Vancouver Plan point out missing middle/small-

-scale multi-unit housing zoning

Veszprém, Hungary; Varberg, Sweden;
Centar Sarajevo, Bosnia and Herze-
govina; Riga Planning Region, Latvia;
Southern Regional Assembly, Ireland;
South-West Oltenia, Romania) are col-
laborating on the Proximities initiative,
which aims to improve the implementa-
tion of short-distance concepts in peri-
pheral locations. It examines peripheral
urbanized areas at different territorial
levels (urban/regional) and in different
dimensions (social, economic, envi-
ronmental) and seeks common public
approaches to neighborhood renewal
as centers that are based on people and
specific contexts.

The project is built on several main
pillars: local services in peripheral areas
that serve as multifunctional actors
strengthening the local community;
improving the social dimension of soft
mobility, i.e., walking and cycling, and
sustainable solutions to improve con-
nections between central and periphe-
ral areas [Interreg, 2025].

Densification

Areview of several strategies expanding
the concept of the 15-minute city shows
that the goals and principles of peri-
pheral area development are consistent
and somewhat repetitive. In all cases,
the authors assume that a certain popu-
lation density is necessary to ensure the
viability of local shops, public transport,
and services. This suggests promoting
the gradual redevelopment of periphe-
ral areas of cities by increasing building
density, expanding housing typology,
and introducing mixed-use areas could
be an effective strategy for their sustain-
able transformation [Markuske, 2024].

Densification is seen as a positive solu-
tion in urban planning and policy be-
cause it is also expected to prevent ur-
ban sprawl, protect open spaces, and
enable more sustainable forms of trans-
port [ESPON, 2020], thereby directly
contributing to the UN Sustainable De-
velopment Goals [UNECE, 2015] in terms
of reducing land consumption. How-

2ADU = Accessory Dwelling Units are increasingly accepted in the US as a solution for increasing population density in single-family home zones.
These are smaller accessory buildings on already developed private plots that are used for housing but also for work (granny flats, backyard cottages,
in-law suites, rental units, etc.). To illustrate the volume, across the state of California, there was an elevenfold increase in permit applications between

2017 and 2019.
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ever, it is necessary to define a method
of densification that is suitable for areas
with low population density without
disrupting the quality of the neighbor-
hood and the environment for residents
[Mouratidis, 2020; Teller, 2021].

Densification can be categorized into
two main trends, in basic terminology
hard and soft densification. Hard densi-
fication consists of large-scale densifica-
tion strategies managed by authorities
in accordance with a given policy, and
results in major changes to the built en-
vironment. Soft densification describes
small-scale densification strategies that
are managed by property owners pri-
marily for economic reasons [Puustinen,
2022] (Fig. 6).

The term "soft densification” (or "incre-
mental densification", "gentle densifi-
cation") was introduced in European
countries to describe the gradual in-
crease in density that occurs on private
land and is initiated primarily by the
residents themselves. Soft densification
includes a wide range of modifications
to existing buildings — renovations, sub-
division of houses or land, extensions,
conversions, and small infill houses -
all with the aim of increasing residen-
tial capacity (and, where appropriate,
commercial capacity for small busines-
ses that do not disturb the peace) in
a built-up area. Some European coun-
tries already have experience with re-
gulating and using planned soft densifi-
cation to achieve sustainable goals, but
setting up these policies and processes
correctly is a complex and long-term
issue because it works with owner-
-occupied sites and private property
[Bouwmeester, 2023; Dunning, 2020].

The modes of emergence on the part of

owners may be:

a. Multigenerational living, a com-
mon motivation, related to the hou-
sing affordability crisis (so-called boo-
merang kids), when original owners
(usually parents) remain in the house
but reduce their living space (for
example by moving to the barrier-
-free ground floor) in order to make
room for next generation of the same
family. The positive aspects of this so-
lution are mutual assistance and kee-
ping the property "in the family".

Classification via Puustinen (2022)

Strategic
actors

Municipality
Policy driver

~ Owner-driven
incremental-scale

densification of
low-rise sites

Home-owners
Small-scale developers
Economic driver

Fig. 6: Basic classification of densification strategies and their initiating actors via Puustinen

etal, 2022

b.Passive income housing (renting
out part of the house) - model where
owners remain in the house but sepa-
rate and rent the unused parts. Moti-
vation is mostly economical - income
supplement, reduce energy costs,
financing the necessary reconstruc-
tion... But can also be social - increa-
se sense of security, help with main-
tenance (in Germany and France,
there are specific agencies providing
so-called "Housing for help")

¢. Co-ownership (purchase and trans-
formation "from the outside") - si-
tuation applies when a family home
is offered for sale but is too large or
expensive for one family. The solution
is joint purchase by several owners
(usually two families) and subsequent
construction to divide and define the
residential units and plot of land. This
allows people to live in locations that
would be financially unaffordable for
a single family. At the same time, it
helps municipalities by bringing new,
often younger residents to the exis-
ting sites and renovating them.

d.Small development (densification
by developers) - although soft den-
sification is mostly led by private
property owners, it is necessary to
mention the possibility of densifica-
tion by small developers. They iden-
tify land with underutilized potential,
whether it consists of large gardens
that can be divided and used to
build a second house, or houses that
can be expanded and subsequent-
ly divided into multiple residential
units [Zimmermann, 2025; Ehrhardt,
2025; Dvorakova, 2021; Beyeler, 2014;
Beyeler, 2010].

In many cases, the interests of individu-
als (the need for renovation, increasing
property value) can go hand in hand

with the interests of local government
(renovation of existing housing stock,
diversified supply of individual housing
without expanding the urban area). The
motivation for steering development
into developed areas may be the ini-
tiative No net land take by European
Commission, that has called for "zero
net land take" by 2050. This target
means that land take must be preven-
ted, minimized, and compensated for
[ESPON, 2024].

Despite often being dismissed as mar-
ginal, soft densification can collectively
lead to significant urban change. For
illustration — 32% of construction (over
1 million m3 of built-up volume) within
the city limits of the Dortmund metro-
politan area between 2011 and 2021
was caused by soft densification on be-
half of private owners [Ehrhardt, 2025];
17.1% of all newly built housing units
in England between 2001 and 2011
were created through soft densification
[Bibby, 2020]; and in Los Angeles, the
number of ADU permits increased from
71 to 6 747 between 2014 and 2019
[Lou, 2023].

In the Czech Republic, the debate on
extending the concept of the city of
short distances to peripheral areas -
suburbs - is in its very beginning. One
of the fundamental questions for its
implementation is the possibility of in-
creasing population density so that the
introduction of public amenities is de-
mographically and economically viable.
Since this involves the densification of
mostly private and already developed
plots, soft densification can be conside-
red. These are stabilized areas, so achie-
ving their potential corresponds to the
parameters of the plots and regulations
set out in municipal zoning plans. Is it

Source: Author
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Source: Author

Photo: https://app.gisonline.cz/chytre-mapy/

Existing house
Site area: 800 m?
Built-up area: 125 m?
Number of inhabitants: 2

Soft densification — within existing structure
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ouse witl W apartment ~.\ff1,§/// apa t e
garage i 170 m? L 80m
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Subdivided house
Site area: 800 m?
Built-up area: 125 m?
Number of inhabitants: 6

Fig. 7: Higher densities can be achieved without additional built-up volume, simply by filling
the capacity of the structure or conversion

possible to achieve sufficient popula-
tion density for amenities to function
without changing the zoning plans?

Methodology

Chosen method for empirical part of
this paper is spatial analysis of reserves
for soft densification. Forty colonies in
suburban municipalities in the Central
Bohemian Region were selected for GIS
analysis, based on a list of municipalities
most affected by the suburbanization
process (zone 1), defined by dynamic
housing construction and high immi-
gration intensity from the core city of
Prague [Ourednicek, 2018]. Morpholo-
gically, these are colonies of detached
houses connected to built-up areas and
separate colonies of detached houses
[Oufednicek, 2006al, with the travel
time to the main core of suburbaniza-

tion - Prague - set at 45 minutes [Ry3a-
vy, 1994]. The analyzed colonies were
completed between 2000 and 2009,
which relates to the Gradation of Subur-
banization phase [2002-2006], when, as
a result of the widespread availability of
mortgages, there was the largest in-
crease in completed houses in larger
and smaller municipalities around
Prague [Ourednicek, 2006b]. Geogra-
phic data from State Administration of
Land Surveying and Cadastre, Czech
Statistical Office, and Ministry of Regi-
onal Development were used as input
data. A total of 3 651 developed plots
with detached family houses were
analyzed from municipalities: Bfezova
u Zvole, Cakovicky, Ctyfkoly, Dolni Bfe-
zany, Dolni lJircany, Herink, Jesenice,
Jilovisté, Jirny, Kamyk u Velkych Pfilep,
Kojetice, Libeznice, Mé&Sice, Mratin,
Mukarov u Ri¢an, Nova Ves pod Plesi,
Nucice u Rudné, Okrouhlo, Prahonice,

Example of a colony in Nova Ves pod Plesi

Private plots total 8 660 m?
+20% share of public area = 1.04 ha

" Morphology - mixed colony stack bond -
different plot sizes and locations of houses

" Average plot area: 950 m?/ 750 m?
Average plot width x depth: 22x44 m/22x 33 m

Fig. 8: A sample of one specific colony in analyzed municipality Nové Ves pod Plesi

PfiSimasy, Ptice, Svarov, Roztoky, Ricany,

Ritka, Sibfina, Srbin, Statenice, Svina-

fe, Svojetice, Sestajovice, Téptin, Velen,

Vestec, Viestary u Ri¢an, Zdiby, Zeleneg,

Zloncice, Zalov. The analysis works with

three basic spatial types of soft densifi-

cation interventions:

1)Increasing the residential capacity
within the existing house volume
without affecting the built-up area
of the land or height regulations -
this category includes both vertical
or horizontal division of the house
and conversion of non-residential
space - typically attics or garages.
For the house to remain in the family
housing category, it can be divided
into a maximum of three residential
units (Fig. 7).

2)House transformation - this includes
extensions and additions, the former
requiring a space reserve on the plot
(min. 20 m?), the latter without the
space reserve requirement, but with
the requirement for zoning regula-
tions allowing higher buildings (the
space regulation is often set at one
above-ground floor and a residential
attic, so even allowing for two full
above-ground floors would affect the
possibilities for densification).

3)Infill house, spatial type where a se-
cond housing unit is built on an al-
ready developed plot of land - czech
legislation essentially recognizes only
one option in this case, and that is the
construction of a simple residential
building limited to one above-ground
floor and area of 80 m* ("vymének") -
can be described as the American
equivalent ADU ("additional dwelling
unit").

To calculate population density, the
area of private plots was calculated
with a 20% increase (Fig. 8), which cor-
responds to the share of public spaces
of this urban structure according to the
book Hustota a ekonomika mést [Hu-
decek, 2018]. This was chosen because
of the very specific polygons with con-
struction from a given time period,
where the selection of actual public
spaces could distort the subsequent
calculations.

The following assumptions were made
when modeling the potential for
filling the existing structure’s capaci-
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ty: the average living space per occu-
pied apartment in the Czech Republic
was 65.3 m? of which 52.6 m? was in
apartment buildings and 80.9 m”> was
in family homes [MMR, 2019]. Given
the average occupancy of apartments,
which is 2.3 persons [Eurostat, 2025],
we reach an average value of 35.2 m’ of
apartment space per person, which is
calculated as the specific value for capa-
city fulfillment (Fig. 9).

The second step was to model the po-
tential for transforming the structures,
specifically extensions, to a maximum
of 20% of the built-up area, so that
10% of the built-up area could be de-
voted to additional structures such as
a swimming pools, pergolas, etc. (built-
-up ratio of 30% was permitted in most
of analyzed municipal zoning plans).
Within the spare meters, an extension
on two floors was calculated (two us-
able floors are also the predominant
number of floors in this housing sample)
(Fig. 10). The method does not address
the modelling of vertical additions that
are dependent on height restrictions.

The third step was to determine the po-
tential of small infill houses ("vyménky"),
which were defined according to the
New building act (No. 283/2021 Coll.,
Ministry for Regional Development of
the Czech Republic) as simple structures
for housing with a built-up area of up
to 80 m” and a height of up to 5 m with
a maximum of one above-ground floor,
on the land of a family house, which is
functionally connected to the family
house. This means identifying contigu-
ous areas of at least 100 m? that do not
exceed the maximum build-up limit of
30% (Fig. 11). Small infill house is percei-
ved as a single dwelling unit, so the cal-
culation works with 2.3 inhabitants as the
Czech average household occupancy.

All calculations used a coefficient of 0.8
for flexibility in apartment size and gaps
in permanent residence reporting.

Results

A basic analysis of plot sizes and current
building density showed the expected
correlation, with larger plots meaning
lower population density (Table 1). The

Existing structure potential

Current population density: 29 inh./ha

Potential capacity = (built-up area*two floors / average area per resident)*coefficient 0.8
- with a limit of 9 people per house

Possible population density: 65 inh./ha = increase by 36 inh./ha

——— Plot boundaries - data from cadastre

Buffer zone of 2 m from plot boundary
and 4 m from the main building

Main building - data from cadastre

p Accessto the plot (determines position of
buildable segments in relation to the access road)

KZ  Current built-up ratio

Fig. 9: Sample of capacity potential calculation for existing spatial type (conversion, subdivision)

Structure transformation - extension potential with 20% built-up area

Current population density: 29 inh./ha

Potential capacity = [(built-up area + plot reserve up to max. built-up area 20%)*two floors/average area per resident]*coefficient 0.8
- with a limit of 9 residents per house, with a minimum 20 m? as a spatial reserve for extension

Possible population density: 83 inh./ha = increase by 54 inh./ha

Plot boundaries - data from cadastre

Buffer zone of 2 m from plot boundary
and 4 m from the main building

[ ] Main building - data from cadastre
Plot reserve up to 20% built-up area, specific size

»  Access to the plot (determines ?osition of
buildable segments in relation to the access road)

K2 Current built-up ratio

Fig. 10: Sample of capacity potential calculation for transformation spatial type (extension)

Small infill house potential - with 30% built-up area

Current population density: 29 inh./ha

Potential capacity = plots with minimum contiguous area of 100 m? (plot reserve up to max. built-up area 30% outside buffer)
* 2.3 residents*coefficient 0.8

Possible population density: 42 inh./ha = increase by 13 inh./ha

Plot boundaries - data from cadastre

Buffer zone of 2 m from plot boundary
and 4 m from the main building

Main building - data from cadastre

| Plot reserve in contiguous area up to 30%
! built-up area, specific size

Access to the plot (determines position of
buildable segments in relation to the access road)

Kz  Current built-up ratio

»

Figure 11: A sample of potential capacity calculation for small infill houses

Source: Author

Source: Author

Source: Author

URBANISMUS A UZEMNI ROZVOJ — ROCNIK XXIX — C15L0 1/2026




Source: Author

Source: Author

Source: Author

Current population density in relation to plot size
a5
a0 .
.
35 o®
e ®
. % we 2 o T

« 30 - wvfe
<]
b= o
L‘F 25 Y . -, ... .
= . T : -
]
22 s L
%’ L]
A5 . . .

10 -

5

4]

500 600 700 800 900 1000 1100 1200 1300 1400
Plot size (m?2)

Table 1: An illustration of the correlation between plot size and population density in the

analyzed suburbs
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Table 2: An overview of the analyzed plots shows the most common plot size is 600-900 m?

most common plot size is between 600
and 900 m? (Table 2). Unfortunately,
even in newly processed zoning plans,
there is a requirement for a minimum
plot size of 900 m* or more, which sig-
nificantly affects population density.
According to data from the 2021 census,
the average occupancy of family hou-
ses in the areas surveyed was 2.8 inha-

bitants per plot, although it should be
noted that only residents registered for
permanent residence are included in
this calculation.

The average achievable density was
76 inh./ha (Table 3), but in each of the
suburbs, the achievable values and dis-
tribution within each type of soft densi-

Types of soft densification

0 10 20 30

W Present population density

Average potential for increasing population density
by individual spatial types — census

40 50 60 70 80
Population density (inh./ha)

B Structure extension

W Infill structure W Existing structure

Table 3: Average values of potential density increase added up to a total of 76 inh./ha

fication vary considerably (Table 4). This
confirms that the existing morphology
influences the possibilities for densifi-
cation and must be taken into account
in future planning and policy decisions.
The achievable value corresponds to
the use of individual types of soft den-
sification at 80%, i.e., in the case of an
extension, this means 80% use of the
maximum possible area of the exten-
sion for housing.

Filling the existing structure together
with transformation using extensi-
ons to a total maximum of 20% of the
built-up area proved to be a relatively
effective strategy without significantly
encroaching on the garden. This com-
bination proved to be more effective
than infill buildings, which involve more
significant encroachment on the land
(30% built-up area).

The width of the plot or its corner loca-
tion proves to be a key parameter in
determining the potential for densifica-
tion due to access to roads and thus pri-
vate access; in addition, these plots are
often larger and therefore have greater
potential for densification.

Discussion

Results suggest that recommended va-
lue for density of 100 inh./ha associated
with a city of short distances is unlikely
to be achieved through soft densifica-
tion without changing regulations in
zoning plans that would allow for a hi-
gher built-up area, subdivision of plots,
higher-rise buildings, or at least flat
roofs. In addition, the model assumes
a high percentage of participating pri-
vate owners, which is not a realistic ex-
pectation.

The second threshold value of 50 inh./ha,
which could mean better functioning
public transport, and viability of basic
services and shops in the municipality
is more achievable with soft densifica-
tion - even with lower engagement of
private owners and without the need
for major changes to the zoning plans.
To enable this population density, mu-
nicipalities can be advised to remove
requirements for minimum building
plot sizes. Municipalities still restrict
the division of land into smaller units
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Table 4: The densification potential varied among analyzed suburbs. Due to existing morphology, infill structure wasn't possible everywhere

and even use this regulation to limit the
number of residential units in a house.
This is a major limitation for soft densifi-
cation. The second significant barrier is
additional parking regulations, where
the zoning plan sets requirements be-
yond the building code.

From the findings, it can be concluded
that even with quite intensive use of
soft densification, the values achieved
are still within the range of low-rise re-
sidential development, and there is no
cause for concern about changes in the
character of the localities or sudden
demands on technical and civic infra-
structure. Future work should explore
how these findings can be translated
into spatial planning policies, for exam-
ple how to identify locations suitable
for densification and how to adjust the
regulations. Further work should also
involve surveying residents’ interest in
soft densification in relation to various
life situations and exploring the other
two pillars of the short-distance city
model - diversity and proximity.

However, it is possible to achieve sig-
nificant differences compared to the
current densities and thus improve the
income/cost ratio that burdens most
municipalities. The greatest savings can
be achieved by increasing the lowest
densities, which also have the most sig-
nificant environmental and social im-
pact [Hudecek, 2018].

It would certainly be useful to address
this issue in terms of governance and
administrative boundaries as the afore-
mentioned strategies are subject to the
local government of the central city. On
the contrary the Central Bohemian Re-
gion consists of more than 200 autono-
mous municipalities with independent
spatial planning, which is not very well
coordinated [Stanilov, 2014].

The article does not address the quality
of interventions and the property rights
relations, which are both fundamental
elements for long-term conflict-free
housing. The quality and careful plan-
ning of interventions influence the
perception of density [Cooper Marcus,
1988], experience from Switzerland
shows the importance of private access,
and the overall self-sufficiency of resi-
dential units [Beyeler, 2014]. Follow-up
research should focus on the qualitative
parameters of interventions and pro-
perty rights treatment in Czech context.

Although the paper focuses primari-
ly on the potential for densification,
even without reaching a density of
100 inh./ha, there are other urban
strategies that can help transform pe-
ripheries into functional 30-minute
territories. The reviewed concepts re-
peatedly highlighted the importance
of connected, high-quality networks for
pedestrians and cyclists, emergence of
neighborhood centers providing local
services, and creating local jobs.

Conclusion

A summary of strategies shows that the
topic of sustainable development throu-
gh compact and proximity urban plan-
ning is not only the prerogative of cities,
but is also being extended to peripheral
areas and urban-rural areas. However,
the article contributes to the discussion
by stating that although these concepts
are introduced top-down, in the case
of suburbs, they must be implemented
bottom-up. Soft densification is presen-
ted as a crucial strategy, emphasizing
that the construction of a single-fami-
ly home does not mark the end of its
life cycle, but rather opens possibilities
for future adaptation. The successful
transformation of these localities is
a collaborative endeavor involving po-
licymakers, administrators, and citizens.
While residents act as the active initia-
tors of soft densification, their capacity
to intervene is ultimately defined by the
regulatory frameworks established by
the municipality. Municipalities can use
this information to limit or, conversely,
promote soft densification, depending
on where they want to be located in the
hierarchy of polycentric structure in the
future.

The assumption of broader implemen-
tation of soft densification may seem
unlikely, given our more recent deve-
lopment of suburbs. However, we are
witnessing this approach in the Wes-
tern world. Given the current housing

Source: Author
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affordability crisis, the climate crisis, and
aging of the population, the issues of
aging suburbanites and the associated
downsizing, or the return of grown-up
children with their families due to the
problematic availability of apartments
in the city, are already appearing in our
context too and is likely to continue to.

This work was supported by the
Grant Agency of the Czech Tech-
nical University in Prague, grant
No. SGS24/099/0HK1/2T/15. Project
supported by the Ministry of Re-
gional Development under grant
55237/2025-57.
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CESKY ABSTRAKT

Mésto kratkych vzdalenosti, nebo predmésti s prijatelnou dostupnosti? Zkoumani potencialu mékkého
zahustovani v pfiméstskych obcich Prahy, Jana Nadravska, David Tichy

Prestoze je koncept mésta kratkych vzdalenosti strategii, kterou pfijalo mnoho svétovych mést, objevuji se
pochybnosti o jeho praktické proveditelnosti ve méstech s jiz existujici rozvolnénou strukturou zéastavby, tedy ve
méstech obklopenych predméstimi a satelitnimi obcemi s nizkou hustotou osidleni. Jednou z odpovédi je rozsiteni
konceptu 15minutového mésta a jeho Uprava pro okrajové oblasti s nizkou hustotou osidleni. Tento ¢lanek
predstavuje strategie a iniciativy, které navazuji na koncepty méstské dostupnosti a rozsifuji je do okrajovych oblasti,
a shrnuje jejich hlavni myslenky. Jednim ze spole¢nych zavéri téchto strategii je nutnost zvyseni hustoty obyvatelstva
v lokalitach s nizkou hustotou osidleni. Empiricka ¢ast studie zkouma potencial zvysovani hustoty osidleni pomoci GIS
analyzy v pfiméstskych obcich Stredoceského kraje. Analyza konkrétné modeluje dopady tzv. mékkého zahustovani -
zapadoevropské strategie ,zdola nahoru’, kterd spocivd v postupnych zméndich na soukromych pozemcich
iniciovanych samotnymi obyvateli.
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https://www.rokycany.cz/hodnoceni-udrzitelneho-rozvoje-mesta-rokycany/ds-51591
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