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Abstract: The discussion about 15-minute cities (also referred to as cities of short distances) has 

gained considerable momentum in the last decade. Thanks to the optimal spatial layout of these 

urban areas, their residents can meet most or all of their day-to-day needs within a short walk or a 

bicycle ride from their place of residence. This is especially important in the context of problems 

currently faced by most large agglomerations worldwide, the negative externalities caused by pre-

dominantly motorised transport and inappropriate spatial planning policies that entail substantial 

environmental and technical infrastructure outlays. The concept of spatial proximity to services 

played a key role in the empirical part of the present study, where Krakow’s layout was analysed 

in detail from the perspective of a 15-minute city. Krakow is a resident-friendly, inclusive city cre-

ated primarily with local communities in mind. However, certain design flaws in terms of spatial 

proximity to services prompted us to reconsider how its specific spatial components operate. To 

achieve the study’s goal—a comprehensive assessment of Krakow as a 15-minute city—we pro-

posed several solutions that can be made universally adaptable for other urban areas striving to 

meet the short distance criteria. 

Keywords: 15-minute city; city of short distances; chrono-urbanism; geographical proximity; centre 

of city life; externalities 

 

1. Introduction 

In the third decade of the 21st century, cities are experiencing civilisational changes 

due to the ongoing scientific and technological revolution. The growing importance of the 

information society raises public awareness of phenomena such as demographic growth 

and urban overcrowding, the climate crisis, and increasing social stratification. People, 

regardless of their age and material status, want to live in a safe and comfortable environ-

ment and want to be certain that their consumption habits and day-to-day practices pro-

mote social order without adversely affecting the natural environment.  

Today’s cities—crowded, dominated by motorised transport, dysfunctional due to 

growing environmental problems and the loss of time associated with long-distance pas-

senger car travel—increasingly fail to meet these expectations. The COVID-19 pandemic, 

which paralysed cities for months, brought these issues to the forefront. As a result, urban 

areas must redefine sustainability in terms of mobility and access to services for residents. 

Such requirements are met by the concept of a 15-minute city. The search for a model of 

a ‘green,’ ‘just,’ and ‘productive’ city highlights the importance of service proximity, 

which makes life much more convenient for urbanised populations.  
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The paper is divided into three parts. It starts by defining the 15-minute city as a 

concept for organising city dwellers’ daily practices rather than a specific urban planning 

or management doctrine. Cities are looking for individual ways to improve the quality of 

life of their residents, specifically by eliminating deficiencies or errors in the design of 

their functional and spatial structures as well as methods of managing public affairs. The 

main research areas that capture the relevance of this concept for Krakow were identified. 

The study focuses on one aspect of the 15-minute city, namely proximity. Theorists 

and practitioners have been searching for their own interpretations of proximity with a 

view to improving the well-being of residents both in individual neighbourhoods and in 

cities as a whole. For this reason, the empirical part of this paper focuses on the availability 

of services that should be provided locally in various parts of the city. Taking proximity 

as one of the constitutive features of a 15-minute city, we set out to determine how well 

Krakow’s spatial organisation meets this condition in relation to a variety of its functions. 

The aim of the study was to answer the following questions: 

1. How does proximity to services vary across Krakow? 

2. What percentage of Krakow’s residents can access specific facilities within 15 min? 

3. Which areas of the city provide access to a set of services that meets the needs of 

residents within a 15-minute walking distance? (minimal and optimal versions) 

4. Which areas are characterised by the largest deficits in the local provision of services? 

The concept of spatial proximity, which stipulates 15-minute pedestrian access to ser-

vices, was crucial for the analysis as it determines the functionality and quality of life 

while also laying the groundwork for better social relations and a more productive exist-

ence for all users of urban areas in question. We identified a range of accessibility param-

eters and services that can be reached without the use of a car to create maps in which 

areas with access times of 5, 10, and 15 min to the studied categories of service facilities 

were plotted using the equidistant method. Our research identified city neighbourhoods 

that fail to meet the 15-minute criterion and should be addressed as a matter of priority 

by Krakow’s pro-social and pro-ecological development policies. 

This article, providing a multifaceted assessment of Krakow from the perspective of 

a short-distances city, is a preliminary attempt to recast the city as a 15-minute city and 

should be interpreted as an invitation to discuss analytical methods and tools for improv-

ing the quality of life of its residents. 

2. Review of Research 

The concept of a 15-minute or a quarter-hour city (la ville du quart d’heure) was de-

veloped by Carlos Moreno in 2016 as an attempt to respond effectively to the climate crisis 

and the progressing urban sprawl [1]. In 2020, in the wake of the spread of the COVID-19 

pandemic, Moreno developed it further as a kind of prescription for health crises [2]. 

However, the assumptions behind the quarter-hour city were already present in previ-

ously formulated concepts relating to the design of urban spaces and urban living. It 

draws, among others, on the concept of the neighbourhood unit formulated in the 1920s 

by Clarence Perry [3], the work of Jane Jacobs promoting the creation of multifunctional, 

densely populated, pedestrian-friendly and vital neighbourhoods [4], and New Urbanism 

which advocates the creation of compact, pedestrian-friendly, mixed-use neighbourhoods 

in which many everyday activities take place within walking distance [5]. 

The 15-minute city reflects the goals and recommendations contained in the 2030 

Agenda for Sustainable Development (Goals 3, 5, 9, 10, 11, and 13) [6], responds to the 

New Urban Agenda’s call for the Right to the City [7], and also aligns with the vision of 

green, equitable, and productive city outlined in the New Leipzig Charter for Cities [8]. 

Nowadays, the most commonly used term is ‘the 15-minute city’ popularised by A. 

Hidalgo and C. Moreno [9] (e.g., Paris, Milan [10]). Nevertheless, it should be remembered 

that similar ideas are also being implemented in other urban areas, e.g., the human-scale 

city (ciudad a escala humana) in Buenos Aires [11], complete neighbourhoods in Portland 
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[12], vital neighbourhoods (barrios vitales) in Bogota [13], 10-minute neighbourhoods in 

Charlotte [14], 15-minute neighbourhoods in Ottawa [15], 20-minute neighbourhoods in 

Melbourne [16] and Detroit [17], the 30-minute city in Sydney [18], walkable places in 

Houston [19], and Barcelona’s superblocks [20]. 

By definition, all residents of a 15-minute city should be able to meet most, if not all, 

of their daily needs within a short walking or cycling distance of their homes [21,22]. This 

simple designation not only emphasises closeness to places where the needs of inhabitants 

can be met (hence the concept is sometimes also referred to as a short-distance city) [23] 

but also provides a very interesting starting point for an in-depth analysis of the concept. 

On this basis, three fundamental questions can be formulated, the answers to which will 

allow for the exploration of both the essence of the concept and its modification. 

The first question concerns the type of unit within which the inhabitants should be 

able to satisfy their needs. Urban areas implementing the 15-minute concept use different 

terminology, e.g., Paris, Milan, Sidney, and Buenos Aires refer to ‘city’, whereas Portland 

and Melbourne prefer ‘districts’ or ‘neighbourhoods’.  

Although the terms ‘city’ and ‘neighbourhood’ have similar meanings in this context, 

the former seems more appropriate. It should be noted that the short distance requirement 

applies to all the residents of a city, not just those who live in its specific neighbourhoods; 

moreover, the distance that must be travelled to meet a need may extend beyond the 

boundaries of a single neighbourhood. Besides, activities in cities implementing this con-

cept are not limited to specific neighbourhoods but involve all of their component territo-

rial units. 

The second question concerns the timeframe adopted as a reference and requires a 

brief explanation of the concept of chrono-urbanism, which is a response to the desyn-

chronisation and transience of the existing social practices and urban lifestyles [1,24]. Tra-

ditional urban planning, based on long-term and relatively sustainable social behaviour 

patterns, is not as successful in the case of cities in constant motion, where mobility and 

speed are increasingly important aspects of the pace of life. To keep up with changes in 

urban space, chrono-urbanism incorporates variables such as place, movement, and time 

into the planning process. Space and time are equal values and must be considered when 

planning urban life [2]. Chrono-urbanism, as applied to the concept of a 15-minute city, 

represents the period of time during which residents can access places where their needs 

are met. In practice, a variety of target time limits have been adopted, e.g., 10 min (Char-

lotte), 15 min (Paris, Milan, and Ottawa), 20 min (Portland, Detroit, Dublin [24], Mel-

bourne, cities in Scotland) or even 30 min in the case of Sydney [22]. In the context of the 

time periods proposed by different cities, “it is noteworthy that while the concept of 

‘chrono-urbanism’ may seem arbitrary for some—e.g., why 15 min and not 17 min?—this 

concept is not rigid in nature and is proposed with the intent to be tailored to individual 

cities based on both their morphology and specific needs and characteristics.” [1] (p. 106). 

It is only natural that the timeframe within which residents should be able to access 

services to meet their needs varies because it reflects people’s natural habits and willing-

ness to make daily journeys, though Marchetti observed that the average daily time a per-

son is willing to spend travelling is about 1 h (this is sometimes referred to as Marchetti’s 

constant) [25,26]. 

It is also necessary to consider the role of urban transport in providing residents with 

access to goods and services needed on a daily basis. This is an important issue because 

residents can travel different distances within the same period of time depending on the 

mode of transport. As a result, the question arises of which mode of transport should be 

considered when determining the scale of the 15-minute city. For obvious reasons, the car 

should be excluded from the list; otherwise, most modern metropolitan areas would meet 

the stated requirements while failing to achieve the desired positive environmental or so-

cial effects [27,28]. An efficient, affordable and well-designed transport system should 

make longer trips easier and more comfortable (especially between city districts) and thus 
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reduce the use of private cars for city traffic [27,28]. Nonetheless, due to a number of meth-

odological issues, this mode of transport should not be used to establish the reach of the 

15-minute city since “a resident using public transport has to walk to a stop, wait for a 

train or bus to arrive, complete the journey and then walk to his/her final destination. 

These trips vary by start and end points as well as the level of development of transport 

services, which is constantly changing. The distance a resident can travel within a quarter 

of an hour depends on too many variables to determine the scale of the 15-minute city. In 

contrast, walking and cycling trips are independent of such variables and essentially occur 

on a door-to-door basis.” [27]. As a result, a short-distance city should be defined first and 

foremost by its ability to provide services to its residents within a 15-minute (or shorter) 

walking or cycling distance. 

The third and final question concerns the kinds of needs to be met within the stipu-

lated time limit. Naturally, the city does not have to meet all of its residents’ needs but 

rather those related to their daily lives. While a grocery shop and a bus stop are both con-

sidered absolute necessities, highly specialised medical services are not. What is im-

portant is local access to a wide range of places considered important for the perception 

of quality of life, such as health care centres, preschools, schools, social services, public 

transport infrastructure, cultural facilities, entertainment and recreation, parks and green 

areas [21,22,29,30].  

A very important aspect of a quarter-hour city is to provide its inhabitants with work 

opportunities within walking distance of their homes. This can be achieved both by 

providing small and inexpensive office spaces and by creating incentives and opportuni-

ties for remote working, which has become a common practice in efforts to prevent the 

spread of the COVID-19 pandemic [1]. 

According to Moreno’s original concept of a 15-minute city, people enjoy a higher 

quality of life in places that effectively meet the following six basic requirements of decent 

urban life: living, working, supplying, caring, learning, and enjoying [23]. These functions 

can only be fulfilled in an urban area characterised by: 

• proximity—understood as a short physical distance to services, goods, equipment, 

buildings, and places that serve the needs of citizens; 

• diversity—understood as 1. a comprehensive use of space in order to provide inhab-

itants with access to a wide range of services, goods and facilities offered by the city; 

and 2. multiculturalism; 

• density—or the concentration in a given area of a sufficient number of residents to 

make it profitable to do business and provide a variety of public services; 

• ubiquity—a city must be affordable for everyone who wants to live in it and ensure 

equal access to services, infrastructure, employment, education for all regardless of 

age, health or financial situation [1,23]. 

In 2021, as a result of actions taken by cities worldwide in an attempt to prevent the 

spread of the pandemic, Moreno amended the list. In its updated version, he replaced 

ubiquity with digitalisation [1,31]. 

Moreno’s characteristics of a 15-minute city seem to be universal and can be found in 

various forms throughout the world [22,32]. This, in turn, necessitates a closer examina-

tion of the concept’s constitutive features, especially proximity, diversity, density, and 

digitalisation [1].  

In a broad sense, spatial accessibility refers to the ability of two points in space to 

interact economically and socially. As such, it is distinguished by the dimensions listed 

below: 

• spatial (takes place in space), communicative (through a variety of media, including 

transport); 

• temporal (takes place at a certain time or occupies a certain amount of time), and 

socio-cultural (concerns communities with different social characteristics, needs, op-

portunities and expectations); 
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• economic (requires effort—financial outlays, technical resources); 

• purpose (is conducted with a specific purpose in mind) [33], and infrastructure pro-

vision (as measured by indicators that describe the quantity and quality of infrastruc-

ture or the level of congestion) [34]. 

In the context of meeting the needs of city residents, Taylor defines accessibility as 

“the possibility for the inhabitants of a given area to use a certain type of service.” [35] 

(pp. 261–283). Spatial accessibility is therefore described as the ease of reaching a place or 

function from another place expressed in terms of distance to be covered, transport cost 

and/or travel time [36]. The barrier that hinders the use of the service (i.e., the interaction) 

is space—the distance between the starting point of the journey (usually the place of resi-

dence) and its destination (the facility where the service is provided) [37]. In this context, 

two aspects of accessibility can be identified: 1. mobility, which overcomes the space bar-

rier by means of transport, and 2. proximity, based on geographical proximity [38]. Now-

adays, particularly in the aftermath of the COVID-19 pandemic waves, a third aspect, 

namely digitalisation, plays an increasingly important role, allowing an increasing range 

of needs to be met remotely [1,31]. It is worth noting that, apart from the objective dimen-

sion that can be captured by a coordinate system, proximity has a subjective dimension 

resulting from people’s perceptions of space and distance [34] as well as the time needed 

to travel it. These perceptions depend on individual preferences, the type of urban space, 

and its attractiveness to passers-by. At the local level, the walkability [39] of public spaces 

and their saturation with public green areas are also important aspects of the 15-minute 

city idea. 

With the above in mind, in a 15-minute city, proximity should be understood not 

only in physical terms as the distance to be covered but also in temporal ones such as the 

time it takes residents to reach basic services, which should be possible via a short walk 

or bicycle ride. This means that the emphasis of this concept shifts from accessibility to 

the proximity of urban functions with local access to a wide range of services and infra-

structure important for the residents’ perception of quality of life [40]. Concepts that pri-

oritise accessibility, on the other hand, focus on developing efficient transport systems 

that allow residents to access services and infrastructure in other parts of the city. In other 

words, unlike previous concepts, a 15-minute city brings urban activities to where people 

live rather than taking people to urban activities [21]. 

In the context of a 15-minute city, diversity should be understood primarily as the 

range and comprehensiveness of functions and services available to local residents to sat-

isfy their needs, which can be reached within a quarter of an hour. In practice, this entails 

a ‘deconstruction of the city’ or mixing as many functions as possible within a given space 

[41]. To that end, short-distance neighbourhoods should be mixed in nature, fulfilling res-

idential, retail, office, administrative, and even light industrial functions [42]. More im-

portantly, Moreno believes that diversity should manifest itself not only across the city as 

a whole or its districts but also within individual buildings located in a given area [1]. In 

practice, effective diversity implementation necessitates adding new functions to places 

that, in most cases, only serve one purpose. This is especially true for retail establishments, 

schools, restaurants, and residential and office buildings. In carrying out such transfor-

mations, the concept of chronotopy, which assumes that the same location can be used 

differently depending on the time of day, day of the week, or season [40], is especially 

useful. 

In a 15-minute city, density primarily refers to the number of inhabitants per sq. km. 

Optimal density makes it easier to access high-quality commercial and public services in 

the vicinity, reduces the need for travel, creates demand for services and products (the 

volume of this demand makes their provision and production profitable), and contributes 

to a more sustainable use of resources, especially the natural environment.  

The advancement of digitalisation not only broadens the range of urban services 

available to residents but also makes it possible to meet a significant proportion of their 

needs related to work, administrative matters, shopping, communicating, and making 
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payments. The digitalisation of an increasing number of commercial and public services 

increases their accessibility without the need for travel. This, in turn, makes the city more 

resilient to the risks associated with climate change, among other things, by reducing 

harmful emissions and making better use of its resources. As evidenced by the recent 

lockdowns intended to check the spread of the pandemic, digitalisation also helps the city 

respond to other types of crises. 

The above-mentioned qualities cannot be imposed by authorities or experts. The cre-

ation of a 15-minute city is a bottom-up effort in which citizens play a key role. Their active 

participation contributes to their affective attitude toward the city or neighbourhood in 

which they live, manifesting itself as attachment, pride, happiness, and responsibility for 

the place (topophilia) [2]. Thus, citizens should not only review the plans developed by 

the municipality or experts but also participate in the process on an equal footing from 

the start. Tactical urbanism, which consists in introducing temporary changes to the urban 

space which are limited in scale and cost, is an interesting and effective way of engaging 

citizens in the effort. Such small-scale projects almost immediately deliver visible results 

and are primarily intended to help residents understand how larger investment pro-

grammes can change their city or neighbourhood [43]. 

3. Materials and Methods 

3.1. Study Area 

Krakow is the second-most populous city (781,000 in 2021) in Poland. The medieval 

city centre has preserved its historical urban layout. During the Austro-Hungarian period, 

Krakow was a fortified city, with an area limited to less than 6 km2, inhabited by 90,000 

people around 1900 (the once separate town of Podgórze, now the southern part of the 

urban core on the right bank of the Vistula, was then inhabited by 18,000) [44]. This con-

straint had a significant impact on the development of Krakow’s current urban core (see 

Figure 1), resulting in the creation of a very dense and diverse city centre. Krakow ex-

panded several times between 1912 and World War II. Its area in 1939 was less than 50 

km2 (see Figure 1). The traditional, high-density pattern of residential areas was main-

tained at this stage. World War II halted this period of compact development. 
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Figure 1. Map of Krakow. 

Following the war, the city experienced rapid growth and industrialisation based on 

socialist economic principles and modernist development paradigms. The construction of 

a metallurgical plant and the new town of Nowa Huta (see Figure 1) sparked post-war 

development. The first phase of this settlement (now known as “the Old Nowa Huta”) 

was designed to be an ideal, socialist city. The city plan was based on classic Renaissance 

towns, C. Perry’s neighbourhood unit concept, and E. Howard’s garden city concept. Res-

idential units were designed for 5–6 thousand inhabitants, with social infrastructure pro-

vided to each of those units [45]. Extensive green areas were designed, ranging from green 

inner yards to large parks. 

The industrialisation of the city caused rapid population growth in the 1960s (to ap-

prox. 750,000 inhabitants in 1989) and an urgent need for new housing supplies and resi-

dential areas. This meant an over six-fold increase in area (to 326 km2; Figure 1) as well as 

a break with traditional neighbourhood planning in favour of large housing estates built 

in the newly incorporated areas using precast concrete technology. The main large estates 

of this kind are situated north and northeast of the city centre and the southeastern part 

of the city (see Figure 1). These estates are characterised by large, multi-story buildings 

surrounded by extensive green spaces. They included the necessary social infrastructure; 

however, due to a lack of funds, not all amenities were always built [46]. 

The next stage of the city’s development began with Poland’s economic transfor-

mation in the 1990s and coincided with a spatial planning crisis in Poland, linked to a 
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neoliberal approach to shaping space. The first Spatial Planning and Development Act 

(1994) replaced former Spatial Master Plans with the so-called Studies on Preconditions 

and Directions in Spatial Management, which set general spatial policy and provided the 

basis for Local Zoning Plans. In the areas with no Local Plan, the act allowed to start de-

velopment on the strength of administrative decisions, with no obligation to meet the con-

ditions defined by the study. The Subsequent Act (2003) repealed all Master Plans passed 

before 1995, leaving most of the country with no spatial regulations. Local Plans covered 

only 17% of Krakow in 2009 but 50% in 2017 [47–49]. During this period, the majority of 

housing developments were built on the strength of administrative decisions. In many 

cases, this resulted in a haphazard construction of housing estates devoid of basic services, 

green areas, or adequate transport links [50,51]. Large residential areas of this kind were 

built in the southern part of Dębniki, the northern part of Prądnik Biały, the central part 

of Podgórze, the eastern part of Bronowice, and in Czyżyny (see Figure 1). The recent 

trend is toward re-urbanisation; new residential buildings are constructed downtown, 

particularly in post-industrial areas. Most of this new development is concentrated in the 

eastern part of downtown on both banks of the Vistula (see Figure 1). A fairly large part 

of the city is occupied by sparsely populated quasi-rural areas (especially in the eastern 

part of the city).  

3.2. Data Sources and Research Method 

The analysis began with the identification of a set of needs that should be met on a 

local level. Short-distance city concepts emphasise pedestrian access to facilities and 

places important for a high quality of life, such as diverse social services and green and 

recreational areas. Based on the literature [22,23,29,52,53] and expert discussions, six cat-

egories of needs implemented in the short-distance city were identified, which were fur-

ther broken down by specific services and facilities where they are provided (Table 1). For 

the purposes of the study, the facilities were divided into two groups: 1. the minimal ver-

sion, which comprises only basic local services, and 2. the optimal one, which also includes 

more complex/advanced services. In both cases, it was assumed that public transportation 

services are accessible on foot within 10 min in the minimal version and a tram in the 

optimal version. Krakow’s public transport is based on two systems: buses and trams. The 

tram is the primary and fundamental mode of public transport (in some parts of the city, 

it runs underground). The tram system is also mostly traffic-independent and provides 

relatively fast access, but its coverage area is limited. The larger bus system serves areas 

where tram services are not available, but it does not provide traffic-free, quick connec-

tions. Therefore, in the minimal version of the study, all the public transport stops (bus 

and tram) were included, and in the optimal one, only tram stops. Currently, extensive 

investment in urban/suburban rail is being made, including the construction of new stops 

to expand the existing network as part of city transportation. The proximity to rail stops 

was also investigated, but due to the very limited extent and lack of ticket integration, 

their catchment areas were not included in the later 15-minute proximity test.  

Table 1. Facilities included in the study. 

Category of 

Needs 

Facility 

Data Source, Access Date 
15-Minute City 

(Minimal Ver-

sion) 

15-Minute City 

(Optimal Version) 

Education 

and childcare 

nursery nursery 

MSIP, 31 July 2021 
preschool preschool 

primary school * primary school * 

 secondary school * 
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Category of 

Needs 

Facility 

Data Source, Access Date 
15-Minute City 

(Minimal Ver-

sion) 

15-Minute City 

(Optimal Version) 

Health care 

primary 

healthcare centre 

primary healthcare 

centre 
MSIP, 31 July 2021 

pharmacy pharmacy 

 day care centre 

Culture 

library library MSIP, 31 July 2021 

community cen-

tre 
community centre 

OSM 

Krakow’s BIP 

www.bip.krakow.pl/?sub_dok_id=644, 3 August 2021 

 

cultural venues: 

cinema, museum, 

concert hall, thea-

tre, art gallery (col-

lectively) 

OSM 

Krakow’s website 

www.krakow.pl/kultura/35702,artykul,katalog_insty-

tucji.html,  

13 August 2021 

Green areas, 

recreation and 

sports 

green areas with 

an area of 2 ha 

green areas with 

an area of 2 ha 

Directions for the development and management of green areas in 

Krakow for 2019–2030; OSM and https://krakowwzieleni.pl,  

23 August 2021 

playgrounds for 

children 

playgrounds for 

children 
MSIP, 5 August 2021 

communal sports 

fields for team 

games 

communal sports 

fields for team 

games 
OSM 

Krakow’s website 

www.krakow.pl/instcbi/247778,,2589,3,wyszukiwarka.html,  

18 August 2021 

indoor gym/fit-

ness club 

indoor gym/fitness 

club 

 
indoor swimming 

pool 

Shopping and 

services 

grocery shop 

(any) 

food supermarket 

(larger shop) 

OSM 

Websites of retail chains, 26 August 2021 

post office post office 
OSM 

https://placowki.poczta-polska.pl, 5 August 2021 

Catholic church Catholic church 

OSM, 7 May 2021 
 market square 

 restaurant 

 pub/café 

Public 

transport stop 

(access on 

foot within 10 

min) 

any type tram 

MSIP 

Centroids of groups of same-name stops, 31 June 2021 

OSM—rail stops (excluded from proximity area) 

* state and private facilities, excluding special and adult schools. Abbreviations: BIP—Bulletin of 

Public Information; MSIP—Municipal Spatial Information System; OSM—OpenStreetMap; PRG—

State Register of Borders; UMK—Krakow City Hall. Source: Own study. 

The maps reproduced below were created using spatial data from a variety of 

sources. We relied basically on the official data contained in the Municipality of Krakow’s 

Urban Spatial Information System (https://msip.krakow.pl accessed on 31 July 2021), de-

spite the fact that it lacks many facilities considered important for service availability anal-

ysis. To identify green areas, spatial data from an appendix to the study titled Directions 
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for the Development and Management of Green Areas in Krakow for 2019–2030 [54] were used 

(publicly accessible green areas, each with a surface area of over 2 ha, were included in 

the study, of the following categories: urban parks, ecological parks and geoparks, forests 

and forest parks, fortress parks and fortress greenery, grassland commons, mounds, 

squares and areas of greenery accompanying residential buildings and public facilities, 

greenery of sports facilities, river parks and areas with water courses and reservoirs, ex-

isting greenery to be preserved as well as unmanaged greenery). Data on the population 

registered permanently and temporarily at individual addresses were obtained from the 

Office of the City of Krakow.  

For the amenities not included in municipal sources, OpenStreetMap (OSM, 

www.openstreetmap.org, accessed on 7 May 2022) data were used. The data was verified 

and supplemented using the websites of relevant institutions and businesses (see Table 1). 

These inputs were then geotagged to match the address points from the State Register of 

Borders and Areas of Territorial Divisions. 

The analysis required the creation of a spatial database containing relevant Points 

(polygons in the case of green areas) of Interest (POI) with their locations corresponding 

to individual facilities of interest to local residents.  

The catchment areas for each service category were delineated by the distances cov-

ered by pedestrians in a straight line in 5, 10, and 15 min, respectively, assuming (after 

Hoogendoorn Daamen [39]) the average walking speed to be 1.34 m/s (or 80 m/min). This 

represents a fairly brisk walk and is roughly equivalent to that adopted by Andrés Duany 

and Robert Steuteville for their 15-minute city concept (3 miles/h) [27]. A simple ArcGIS 

buffer creation tool was used to delineate the catchment areas. The tool creates buffer pol-

ygons around input features (point and polygons in this study) to a specified distance 

(measured in a straight line). The buffers of 400, 800, and 1200 m from each POI were then 

plotted. Access to green areas was measured as a distance to their borders (the border of 

each polygon represents the green area).  

The dissolved buffer polygons created for the POIs of each facility were used to create 

the area of 5, 10 and 15-minute proximity to a given service. The catchment areas for each 

facility were then mapped. The area within the theoretical 15-minute distance to the min-

imal and optimal POI—the proximity area—was created as the geometric common part 

of the catchment areas’ layers of the individual sites. This means that the proximity area 

must cover all of the facilities included in its minimal or optimal versions listed in Table 

1. Deficit areas were then identified as areas of the city that lack access to more than five 

categories of POI in the minimal version. These locations are thus not covered by catch-

ment areas of more than five facilities listed in the minimal version in Table 1. The map of 

population density was created using the previously mentioned data to limit the deficit 

areas to inhabited areas of the city. A kernel density tool with a cell size of 25 m was used 

to visualise population density; uninhabited areas were then excluded from the deficit 

areas.  

Finally, for each of the obtained areas (catchment areas, proximity areas in minimal 

and optimal versions, and deficit areas), the number of residents was calculated using the 

population data in address points covered by the buffer (see Figure 2). 
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Figure 2. Percentage of Krakow’s residents living within walking distance of service facilities. 

A map was created to show the proximity areas and deficit areas within the urban 

fabric in order to determine the correlation between the main types of residential areas 

(shown in Figure 1) and service proximity. 

4. Results 

4.1. Externalities of a 15-Minute City  

The growing popularity of the 15-minute city may result in a shift in perception of 

the existing spatial systems. This fact affects the degree of transformation, and sometimes 

re-evaluation, of the very fabric of urban functional areas, those undergoing urbanisation 

processes, and already urbanised spaces. It may also influence the dynamics and range of 

spatial relationships, particularly functional ones. Political factors, including city devel-

opment policy directions, and economic factors, appear to be very important in this con-

text, taking into account the needs of all space users. These are affected by the current 

institutional, legal, and administrative situation of a given urban (spatial) unit. 

Any discussion of the 15-minute city should take into account the factors that influ-

ence the quality of life, such as the population density of individual districts and housing 

estates, their functional specificity, as well as their historical and spatial structure. Subur-

ban areas, which typically determine the development potential of the urban core, also 

play an important role in this respect. The various feedback that they generate influences 

the space and, more importantly, the quality and formula of development that is accepta-

ble to the local community [55,56]. The 15-minute city also generates multiple positive and 

negative externalities as a result of the planning, management, and spatial development 

policies that have been implemented. Numerous benefits identified in the local space at 

the neighbourhood or district level, where the inhabitants go about their daily activities, 
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are usually accompanied by economic and/or ecological losses. Every time a space is or-

ganised—even if it is fully functional and characterised by a desirable order—the process 

is accompanied by both positive and negative mechanisms, including multiplier effects. 

As a result of meeting various local social and economic needs, the 15-minute city un-

doubtedly favours the generation of externalities, which play an important role not only 

in sub-local but also in regional spaces [57]. When conducting activities to assess the iden-

tified externalities, consideration should be given to the issue of individual marginal util-

ity, which is due to the fact that positive externalities (whether socially motivated or not) 

do not always have to translate into individual benefits for space users. On the other hand, 

externalities perceived as negative by the local community can have positive effects on 

individual users.  

Assuming that externalities derive from the behaviour of individual units in a given 

space (affecting the utility-scale of a larger community), it is necessary to accurately iden-

tify all parties to the transactions that occur as generators or recipients of externalities in 

a given structure. In the case of the 15-minute city, this can be an individual resident of a 

housing estate, a local community, a group of neighbourhood users, or any other persons 

consciously or unconsciously affected by the externalities in question. 

Space users engage in a variety of activities carried out in a specific location within 

the framework of local spatial and economic policies [58]. Aside from the intended goal 

(benefit), this behaviour usually entails costs, which are critical in any discussion of exter-

nalities. In practice, it is difficult to distinguish between positive and negative externali-

ties, especially when we lack sufficient knowledge about them or are unaware of their 

existence. The final assessment may be further skewed by commonly observed interac-

tions in the spatial structure, and to make matters worse, users may have become accus-

tomed to a number of interactions that have already occurred and no longer treat them as 

externalities [57]. 

The recipients of such externalities cannot effectively influence the entities involved; 

as a result, the form of use as well as the size of the benefits that stem from the consump-

tion of locally available resources are crucial in the discussion of the significance of the 

externalities generated by an urbanised structure [59]. Furthermore, there is a degree of 

sensitivity among space users to the effects of implemented local and regional policies. 

Proximity, and thus appropriate location in accordance with the concept of a 15-minute 

city, is linked to access to the necessary social, technical, and green infrastructure. Econo-

mies of scale and processes of spatial concentration of various economic activities together 

with households and dedicated public services are additionally induced. Functioning in 

a well-organised 15-minute urban structure is usually characterised by predominantly 

positive effects for all users [60]. 

An externality is usually defined as a specific relationship between two parties, 

whereby one of them (e.g., a person) generates an impact on the other (e.g., a local com-

munity) without paying or receiving reasonable compensation for the said impact [61]. 

Managing the space of a 15-minute city should aim to reduce the generation of negative 

externalities. The functioning of an entity usually affects the utility of other entities which 

are not directly related to it [59,61]. Furthermore, decision-making processes must take 

into account the fact that the costs and consequences of spatial management cannot be 

avoided, even at the local level [62,63]. The difficulty in accurately assigning the 15-minute 

structure of the resulting benefits or external costs to individual users is not trivial. Diffi-

culties are also caused by determining the price for a unit of external effect (regardless of 

whether it is positive or negative). As a result, the terms of the transaction procedure in 

the externalities market must be clarified. Such a task is usually extremely difficult, if not 

impossible, to complete [60,64]. 

In 15-minute spaces, these processes pervade one another, creating an extremely 

complex structure of internal and external interactions, resulting in a multiplication of the 

generators of externalities. Consumption has the most powerful external effects on local 
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structures. In a 15-minute city, externalities are typically produced by manufacturing ac-

tivities involving spatial management associated with development (including the man-

agement of technical and social infrastructure, real estate, and natural and landscape re-

sources). In the emerging feedback loops, the induced externalities are reflected in imple-

mented policies, particularly in local spatial management policies. 

The 15-minute city is also strongly associated with the migration (including circular 

migration) of positive externalities. The variety of benefits and multiplicity of incentives 

in 15-minute spaces is also a recognisable and common promotional platform for new 

users of a given space. It should be noted that the operating costs of such structures are 

typically higher [65,66]. However, it should be noted that 15-minute neighbourhoods are 

characterised by a diversity of content, which, in contrast to monocultures, generates neg-

ative externalities on a relatively smaller scale [67,68]. Moreover, even though these neg-

ative externalities tend to cancel each other out, a complete balance between positive and 

negative externalities is unlikely to be achieved. 

4.2. The 15-Minute Krakow 

Approximately 66% of Krakow’s residents live in urban spaces that meet the most 

basic conditions of a 15-minute city. The city centre, the ‘old’ part of Nowa Huta, as well 

as a significant proportion of housing estates on both banks of the Vistula, is where a basic 

range of everyday needs can be met locally (see Figure 3). However, quite a few new 

housing developments located closer to the city’s borders fall outside this area. The pic-

ture of Krakow as a 15-minute city in its optimal form, i.e., in proximity to all the services 

listed in the study, is much less positive. This area is home to 19% of the city’s population 

and embraces only a small portion of the city—the central part of Krakow, the districts of 

Stare Miasto, Grzegórzki, and parts of Zwierzyniec and Dębniki located closest to the cen-

tre (Figure 3). These areas are primarily occupied by traditional compact buildings with 

multifunctional characteristics typical of city centres. Their relatively small size is due to 

the high concentration and uneven distribution of public services, particularly in the fields 

of culture (including such basic amenities as libraries and community centres), education, 

sports, and elderly care, i.e., facilities whose distribution can be directly influenced by city 

authorities. 

 

Figure 3. Areas of Krakow located within 15 min of service provision facilities. 

Deficit areas, defined as those characterised by longer access times to more than five 

categories of facilities identified for a minimal version of the 15-minute city, are listed in 

Table 2. These areas are inhabited by 36,000 people, 5% of the city’s population.  
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Table 2. Areas of service deficits within the 15-minute isochrone (cf. Figure 4). 

Area no Deficits 

1 preschool, primary school, primary health care centre, pharmacy, playground, gym/fitness club, post office 

2 primary health care centre, pharmacy, library, community centre, gym/fitness club, post office 

3 
nursery, preschool, primary school, primary health care centre, pharmacy, library, gym/fitness club, post 

office, church 

4 
nursery, preschool, primary school, primary health care centre, pharmacy, library, community centre, 

playground, sports field, gym/fitness club, shop, post office 

5 preschool, primary health care centre, pharmacy, library, community centre, gym/fitness club, post office 

6 
nursery, preschool, primary health care centre, pharmacy, library, playground, gym/fitness club, post of-

fice 

7 
nursery, preschool, primary school, primary health care centre, pharmacy, playground, gym/fitness club, 

post office 

8 pharmacy, library, community centre, playground, gym/fitness club, post office, crèche 

9 
nursery, preschool, primary health care centre, pharmacy, library, community centre, playground, gym/fit-

ness club, shop, post office, church 

10 nursery, primary health care centre, pharmacy, library, playground, gym/fitness club, post office 

Source: own study. 

The study’s findings, as shown in Figures 2–4, warrant the following conclusions. To 

begin with, both the ‘optimal’ and ‘minimal’ versions of 15-minute proximity zones are to 

be found within Krakow’s most densely populated areas. The area of optimal proximity 

overlaps with the city’s pre-war districts subject to traditional urban planning and, to a 

large extent, the historic part of Nowa Huta built on the concept of neighbourhoods as 

self-contained units. A large proportion of new housing estates are located outside even a 

loosely defined proximity zone. 

 

Figure 4. Areas of Krakow located outside 15 min of service provision facilities (deficit areas). 

However, certain non-peripheral areas of the city also suffer from deficiencies that 

are yet to be addressed by local policies. They present challenges to municipal authorities 

in terms of improving the quality of life of local residents due to a lack of services consid-

ered essential for daily life, such as post offices, pharmacies, gyms/fitness clubs (all the 
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areas studied), primary health care centres (9 out of 10), libraries (8 out of 10), preschools 

and crèches (7 out of 10 each), and playgrounds (6 out of 10). 

The series of spatial proximity‒service accessibility maps of Krakow illustrate the 

detailed findings that inform the study’s conclusions and recommendations discussed in 

the following section. Appendix A contains a complete set of maps listed below: 

Figure A1. Nurseries 

Figure A2. Preschools 

Figure A3. Primary schools 

Figure A4. Secondary schools 

Figure A5. Primary health care centres 

Figure A6. Pharmacies 

Figure A7. Day-care centres for seniors 

Figure A8. Library 

Figure A9. Community centres 

Figure A10. Cultural venues 

Figure A11. Green areas with an area exceeding 2ha 

Figure A12. Playgrounds for children 

Figure A13. Public sports fields for team games 

Figure A14. Gyms, fitness clubs 

Figure A15. Indoor swimming pools 

Figure A16. Grocery shops 

Figure A17. Supermarkets 

Figure A18. Post offices 

Figure A19. Catholic churches 

Figure A20. Marketplaces 

Figure A21. Restaurants 

Figure A22. Pubs, bars, cafés 

Figure A23. Public transport stops (trams and buses) 

Figure A24. Tram stops 

Figure A25. Rapid transit/commuter rail stops. 

5. Discussion 

The findings presented in Chapter 4 allow all the objectives, which are laid down in 

the Introduction, to be addressed in the context of contemporary interpretations of the 15-

minute city. Regarding the first research question, it should be emphasised that the study 

reveals differences in access to services across Krakow. It is presented synthetically in  

Figures 2–5 and in detail in all Appendix A maps dedicated to individual services. The 

adopted research approach does not account for the actual network of pedestrian routes 

or spatial barriers such as rivers, road and rail networks, and the increasingly common 

fenced housing estates. In some cases, these impediments significantly affect the theoret-

ically calculated access time. As a result, our research of service proximity should be re-

garded as a city-wide scale model. At the level of individual neighbourhoods and housing 

estates, it needs to be refined using network analyses that take into account the actual 

availability of facilities on a local scale.  
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Figure 5. Correlation between different types of residential areas and areas of 15-min proximity and 

deficit. 

The theoretical perspective on the city of short distances has not formulated a uni-

versal catalogue of services to which its residents should have access near their place of 

residence. For example, in their research on walkability in the context of China’s 15-mi-

nute Walkable Neighbourhoods, Weng et al. analyse the proximity of Shanghai residents 

to six categories of amenities, including education (kindergarten, primary school, middle 

school), medical care (hospital, neighbourhood health centre), municipal administration 

(e.g., subway entrance, bus stop, park, square, library), finance and telecommunication 

(bank, ATM, post office), commercial services (e.g., restaurant, fresh market, small and 

medium-sized store, beauty salon, cinema, gym), and elderly care (nursing home, apart-

ment for seniors, school for older adults) [52]. In their research on three Swedish cities, 

Gothenburg, Molndal, and Uddevalla, Solá and Vilhelmson consider proximity in the con-

text of work and school (e.g., day-care, primary school, secondary school, university, 

workplaces), service and trade (e.g., recycling waste disposal), district healthcare centre, 

hospital, retirement home, local plaza), transport (e.g., parking (bikes, strollers, walkers), 

flex-route stop, carpool, public transport stop), culture and community life (potential local 

meeting place, municipal office, various meeting places, cinema, church) and recreation 

(recreational areas, parks, training circuits, public swimming pools) [29]. These differ-

ences result from the specificity of a given place as well as from different ways of perceiv-

ing proximity, which is particularly emphasised in the research by Solá and Vilhelmson, 

in which the model called “the Flower” is proposed as a tool for identifying an optimal 
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set of amenities available within a convenient distance [29]. Therefore, taking into account 

the theoretical achievements related to the city of short distances, as well as the specificity 

of Krakow as a part of the study, two service catalogues were proposed, based on which 

Krakow’s compliance with the 15-minute criterion was assessed. 

As shown in Figure 2, in the case of Krakow, the postulate of proximity is imple-

mented to a varying degree, depending on the type of urban service. Proximity is fully 

implemented in the case of the public transport facilities—100% of the city’s inhabitants 

live within a 15-minute walk of a public transport stop (tram or bus). Another group in-

cludes 13 urban services, which at least 90% of them can access comfortably. This group 

includes, among others, green areas (99.8%), groceries (99.3%), sports fields (99.2%), pre-

schools (97.4%), restaurants (95.4%), and pharmacies (93.4%). The least convenient access 

is to city rail stops (27.2%), cultural venues (51.2%), day-care centres (51.9%), and market-

places (56%). 

The study’s findings regarding the second research question clearly show that only 

a proportion of Krakow’s inhabitants currently live within 15 min of places that allow 

them to meet the needs related to everyday functioning in the city. According to the find-

ings, fewer than two-thirds of Krakow’s residents live in a 15-minute city, or its minimal 

version ensuring comfortable proximity to a fairly limited range of services. The applica-

tion of more stringent criteria for this set of public services further reduces the population 

of 15-minute Krakow, with only one in every five residents living near the services that 

such a city should provide. 

In order to answer the third and the fourth research questions, the areas of Krakow 

within and outside 15 min of service provision facilities were identified. The first kind of 

area is presented in Figure 3, which lists, as was the case with the population, two variants 

of proximity: the optimal and the minimal ones, indicating areas with different living con-

ditions. In the case of Krakow, the more preferable, optimal version of the 15-minute city 

is restricted only to the relatively small area of the city characterised by dense and multi-

functional developments. Figure 4, which depicts the areas of Krakow with the greatest 

deficits in terms of proximity to public services, leads to even more troubling conclusions. 

There is no doubt that these areas of the city should be prioritised in policies designed and 

implemented by public authorities with the participation of the local community in order 

to put the 15-minute idea into action. However, it should be noted that the majority of the 

deficit areas are sparsely populated, single-family houses. Despite being incorporated into 

the city several decades ago, they retain a quasi-rural character. This is especially true in 

the eastern part of Nowa Huta, east of the steelworks area, where the most extensive def-

icit areas (no 3 and 4) were discovered, inhabited by about 10,000 people. (1.3% of the city 

population). Moreover, those are the most remote areas of the city, even from the second-

ary service centre in the “Old Nowa Huta”, making commuting difficult. Public policy 

should ensure the proximity of very basic, everyday public maintained services, such as 

nurseries, preschools, or primary schools, in these areas. This part of the city is designated 

as the “Nowa Huta of the Future” strategic project in Krakow’s planning documents [69], 

combining new housing, modern industrial and business sites, and extensive recreational 

facilities. This can be viewed as an opportunity to create a sustainable, mixed-use district, 

but the remote location in a semi-rural area, lacking proximity to basic services, should 

call into question the project’s social, environmental, and financial viability, as well as the 

cost of constructing public services facilities in these areas. 

The above findings regarding the proximity of public services in Krakow allow us to 

conclude that at present, the city meets the criteria of 15 min only to a limited extent. This 

statement is justified by the view often formulated in the literature, according to which 

the geographical proximity of facilities where the needs of residents are met is measured 

by the shortest walking or cycling time from the place of residence to the place where the 

service is provided, is the essential attribute of a 15-minute city.  

Geographical proximity plays a significant role in the development and popularity 

of 15-minute cities. Modern solutions significantly reduce space resistance and improve 
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the quality and efficiency of units located within such a structure. Most importantly, no 

compensation is involved in the case of all the benefits listed [70]. Local spatial policy is 

critical for the organisation of public spaces. Preliminary assessments of an already 

planned investment in terms of the size of the externalities generated can be made using 

the available planning documentation (local law), and negative externalities can be lim-

ited by maximising efficiency, which includes adaptations to local conditions and the 

needs of current and future users. Development activities tend to have a negative impact 

on the environment; moreover, the reorganisation of green spatial structures (by filling 

them with technical infrastructure, housing projects, etc.) invariably results in negative 

environmental or ecological externalities in the long run. 

Studying externalities in a 15-minute city and in other urbanised areas is a difficult 

task. First, the entity causing an externality must be identified, followed by the entity or 

group of entities subject to this externality in an equally difficult process. It should also be 

noted that man-made spaces are dominated by external effects, which are perceived with 

varying degrees of delay. Sometimes the delay is so long that identifying the entity caus-

ing the externality is impossible because its activities in a given space have ceased. 

The lack of (or its only limited presence) proximity makes it extremely difficult to 

meet another of the conditions of a 15-minute city, which is ubiquity. According to C. 

Moreno, ubiquity as a feature of a 15-minute city is a guarantee of equal access to services, 

infrastructure, employment, and education for all dwellers, regardless of their age, health, 

or financial situation [1,23]. In other words, the capacity to meet the needs of residents 

locally should apply to the entire or at least most of the inhabited area of the city, not only 

to a limited number of neighbourhoods. This is not the case in Krakow at present, as 

clearly shown by the findings illustrated in Figure 3. In the case under consideration, the 

territorial range of a 15-minute city is limited only to traditional compact downtown de-

velopments with a multifunctional character. 

What are, then, the main reasons why Krakow only partly meets the requirements of 

a 15-minute city? Figure 5 reveals a strong correlation between different types of urban 

fabric and the proximity of basic services. The obvious conclusion is that the optimal prox-

imity area almost entirely covers the multifunctional, dense, diverse, and walkable down-

town. The main concern of the central area is thus population shrinkage, particularly in 

the city core, which reduces the number of inhabitants within walking distance of the 

city’s amenities. Between 2005 and 2021, the Stare Miasto district, covering most of the 

core, has shrunk by 38%. The neighbouring districts of Krowodrza and Grzegórzki by 18% 

and 8%, respectively [71]. The decrease in the number of inhabitants can be associated 

primarily with the excessive development of the tourist function (over-tourism), gentrifi-

cation, and the increase in the cost of living in the city centre, as well as the inconvenience 

resulting from overcrowding [71,72]. 

The old part of Nowa Huta, the “ideal city”, is the second area of optimal proximity. 

This may come as no surprise, as its 15-minute city area closely resembles the neighbour-

hood unit concept on which this district was originally based. Most big socialist-modern-

ist estates, which went underappreciated after 1990, turned out to be fairly well equipped 

with a variety of basic services, even though some still require upgrading. New residential 

areas built after 1989, as a rule, fail to meet the principles of 15-minute cities.  

The outside of Krakow’s historic centre, as well as the outside of the “Old Nowa 

Huta”, sees inadequately planned, uncontrolled, and uncoordinated spatial development, 

which does not allow for land-use diversification and/or is not functionally related to the 

surrounding areas. Moreover, it appears as a low-density ‘ribbon’ of spatially unrelated 

or fully isolated buildings scattered in various combinations. The city also faces problems 

with maintaining the internal cohesion of urbanised areas caused by many years of neglect 

in planning studies (city authorities have had huge administrative difficulties in imple-

menting an effective spatial development policy).  

Krakow faces a two-pronged problem related to the complexity of spatial manage-

ment, namely the intensification of development (usually homogeneous buildings) and 
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forms of development consistent with urban sprawl. As a result, the spread of buildings 

within Krakow severely limits its capacity to achieve the 15-minute city status (the dis-

tance from the place of residence to services and travel time increase, and there are signif-

icant deficiencies in the field of communication and technical infrastructure). It is thus 

necessary to perceptibly improve spatial development coordination. This goal appears to 

be achievable, especially since the formal and legal conditions specified in local law have 

significantly improved in the last three years (as of May 2022, 72.9% of Krakow’s area is 

covered by local plans). The fragmentation of planning documentation has an impact on 

the quality and effectiveness of spatial policy implementation (as many as 235 local plans 

have been prepared so far). Today’s spatial planning can be judged as inadequately 

adapted to current conditions and needs [73,74]. 

Today’s spatial planning can be judged as inadequately adapted to current condi-

tions and needs. Many residents still associate owning a car with prestige and quality of 

life, whereas the development of linear infrastructure is viewed as a guarantee of com-

fortable travel around a neighbourhood. Unfortunately, it is easier, even more convenient, 

for the public sector to adapt to the circumstances and needs generated by the current 

technology- and profit-driven spatial evolution. Attempts to implement pro-ecological, 

innovative solutions that require sacrificing anything by space users are still not widely 

understood or supported. 

Furthermore, technological advances have reduced transport and communication 

costs, making company locations less reliant on a central location. This new approach 

adopted by companies operating in Krakow was also based on easy access to information, 

which contributed to the development of suburban centres. 

All these processes impede the development of the city of short distances. It remains 

to be hoped that appropriate measures will be taken to promote 15-minute proximity be-

yond the areas identified in this study. 

6. Conclusions 

The authors are aware of the constraints of their study. The presented research results 

constitute the first approximation of the analysis of Krakow’s space in light of the concept 

of a 15-minute city. Further research should focus on the areas where service deficits were 

identified (Figure 4) and should be undertaken on a local scale, taking into account the 

planned spatial development. Apart from proximity, the issue of accessibility in the lay-

outs of specific housing complexes and estates should include the following aspects. 

First, specific spatial barriers must be identified, which necessitates creating an in-

ventory that goes beyond the data available in spatial databases in order to apply network 

analysis and verify the actual time required to reach specific service delivery locations. 

The next stage must include a survey of the residents of target districts to identify local 

deficits in service provision. Involving residents in discussions about the local scale of 

future intervention may reveal, on the one hand, additional deficits and, on the other, 

certain limitations. 
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Data Availability Statement: Data available in a publicly accessible repository that does not issue 

DOIs: publicly available datasets were analysed in this study. This data can be found here: 

https://msip.krakow.pl (accessed on 31 July 2021).; data from openstreetmap.org acessed via 

http://download.geofabrik.de/osm/ (accessed on 7 May 2021); 

www.bip.krakow.pl/?sub_dok_id=644; 

www.krakow.pl/kultura/35702,artykul,katalog_instytucji.html (accessed on 13 August 2021); 

www.krakow.pl/instcbi/247778,,2589,3,wyszukiwarka.html (accessed on 18 August 2021); 

https://placowki.poczta-polska.pl (accessed on 5 August 2021). 3rd Party Data: restrictions apply to 

the availability of these data, which were obtained from the Office of the City of Krakow and should 

not be shared due to legal and privacy issues. The data presented in this study are available in Ap-

pendix A. 

Conflicts of Interest: The authors declare no conflict of interest. 

Appendix A 

Background map data source: OpenStreetMap/openstreetmap.org, accessed on 7 

May 2021. 

 

Figure A1. Nurseries.  
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Figure A2. Preschools. 

 

Figure A3. Primary schools. 
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Figure A4. Secondary schools. 

 

Figure A5. Primary health care centres. 
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Figure A6. Pharmacies. 

 

Figure A7. Day-care centres for seniors. 
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Figure A8. Libraries. 

 

Figure A9. Community centres. 
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Figure A10. Cultural venues. 

 

Figure A11. Green areas with an area exceeding 2ha. 
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Figure A12. Playgrounds for children. 

 

Figure A13. Public sports fields for team games. 
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Figure A14. Gyms, fitness clubs. 

 

Figure A15. Indoor swimming pools. 
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Figure A16. Grocery shops. 

 

Figure A17. Supermarkets. 
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Figure A18. Post offices. 

 

Figure A19. Catholic churches. 
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Figure A20. Marketplaces. 

 

Figure A21. Restaurants. 
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Figure A22. Pubs, bars, cafés. 

 

Figure A23. Public transport stops (trams and buses). 
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Figure A24. Tram stops. 

 

Figure A25. Rapid transit/commuter rail stops. 
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