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1 ABSTRACT

The liveability in urban neighborhoods partially pgads on the living conditions in the residential
environment (Die Bundesregierung 2016: 3). Theskde the supply of goods and services as weheis t
quality and accessibility. The infrastructures tih@tuence the liveability in urban neighborhoodary
depending on the age, social status and life sihtfee residents. These include educational, aditnative,
health, cultural and recreational facilities. Rewdne accessibility may also be perceived verediifitly by
young adults without children, families, baby boosner the elderly. According to Prof. Carlos Morno
model of the “15-minute city”, each trip should baa maximum walking or biking distance of 15 misute
(Moreno 2021). However, the model of the 15-mincity does not specify speeds, i.e. what distance is
achievable within the travel time. This can diffilepending on the target group.

The focus of this paper is on the spatial analgkigctors that determine the quality of life ofdyeboomers
(birth cohorts 1955-1968)n urban neighborhoods in terms of infrastructomavision. It is likely that some
existing infrastructural facilities will necessarthave to be maintained at the location, e.g. sedueational

institutions or large recreational, cultural andrsdacilities. Others, however, could functionthe future

via delivery systems. Particulary in view of digiteevelopments, some systems and offerings areataddn

their current form or need to be restructured atapted. The question also arises as to what neeel thfor

new infrastructure offerings.

In this context, this subproject of the researatjgmt “Ageing Smart — Intelligent development ofsps”,
which is funded by the Carl Zeiss Foundation, exesithe following research question using the b#tya

as an example: Which infrastructures conditiongh tiveability in urban neighborhoods and how nthsty

be accessible? The results of the accessibilitlysisacan be overlaid with the population datahsf tity of
Jena on the basis of selected infrastructures.hén riext step, it is examined how many of these
infrastructures can be reached by baby boomersnngtlieasonable distance in 15 minutes by foottgnd
bike. Based on this analysis, it will be discusedrre infrastructures need to be supplementedgiiatly
substituted in order to promote a high qualityifef for Jenas population — especially for baby besn- or
where accessibility on foot and by bike needs timbeeased.

Keywords: livability index, accessibility, sociaifrastructure, 15minute city, walkability

2 THE CONCEPT OF THE “15 MINUTE CITY” AS A BASIS FOR ACCESSIBILITY ANALYSIS

A variety of uses can be found in urban neighbodsodn addition to residential use, these include
especially services, stores, businesses as wedoeisl and technical infrastructures. The scopehef
facilities is primarily determined by demand. Thigies depending on the resident structure. Théigda
reach all necessary facilities through active nitgbilThis reduces motorized individual traffic duat air
quality improves, noise is reduced and space stede

The concept of the 15 minute city, first mentiotgdProf. Carlos Moreno, concretises the guidinggpgle
of the city of short distances. In the "city of ghdistances", the aim is to reduce motorized peiveansport
and increase the proportion of distances coverddanby bicycle or by public transport. It is lkad up by
the Leipzig Charta, a guiding document of nationddan development policy, that also calls for ]7...
compact, socially and economically mixed citieshwitell-developed infrastructures [...]" (BMI 2028).

The goal of the 15 minute city was formulated d®v¥es: "[...] all residents are able to access tlugiily
needs (work, housing, food, health, education, @rtlire and leisure) within the distance of a 1%5wme
walk or bike ride." (Moreno 2021) Short distancesared through active mobility contribute to climat
protection as well as to improving air quality ifties. In addition, city inhabitants save time aack

! As defined in the research project "Ageing SmarDesigning Spaces Intelligently”, funded by the |Czeiss
Foundation.
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physically active, which can have a health-pronmgtiffect. Neighborhoods can be strengthened antkespa
in public areas can be saved and reallocated lcimgl stationary traffic.

The concept reduces the guiding principle of thg af short distances by public transport and dpecia
specific time in which the infrastructures are t® d&chieved. Regardless of Moreno's definition, many
accessibility studies based on that concept alsgider accessibility by public transit. It only debes a
tangible idea of how cities should be equippeds Ihot universal and does not take into accourtt tta
walking distance is significantly less than bicydlstance. In addition, it does not take into actaualking
and cycling speeds. Different population groups enav different speeds. As a rule, the average nalki
speed is between three and six km/h. The averagmgyspeed is usually 15 to 20 km/h. Furthermou,

all urban inhabitants are able to get around bydbéc

Accessibility models based on the 15 minute cityospt only take into account whether there is a
corresponding infrastructure within the radius. Tifferent lifestyles of city inhabitants are nakén into
account. Accordingly, it is quite possible thataident can already find very good infrastructaalities in
their neighbourhood according to the analysis,dog@s not use them for various reasons. The cont¢pe

15 minute city can therefore be seen as merelysi Iidea, which is further substantiated by theehivility
Index.

3 CONCEPTUAL MODEL: CONCEPTION OF A “LIVEABILITY INDE X" BASED ON THE
ACCESSIBILITY OF SOCIAL INFRASTRUCTURES IN URBAN NE IGHBOURHOODS

In order to concretize the idea of the 15 minutg and to investigate the accessibility of infrastures as
part of the liveability in urban neighbourhoods,iadex has to be formed. This index consists didit
variables — in this case different infrastructueeilities. It forms a theoretical construct to maasthe
accessibility of infrastructures as a precondifamliveability of the inhabitants of urban areas.

The different variables can be weighted or combiaedording to their target group-specific impor@anc
This procedure creates additional scope for deeisiaking for municipalities, as they can individyal
adapt each variable and their weighting to the delmaof the resident structures in different urban
neighbourhoods. By combining the variables, itdsgible to examine how well the residents are gepap
with infrastructures of general interest. In aduititwo further options for action can be exploréd. the
one hand, the accessibility analysis based onntexi shows deficits in infrastructure provision. is
basis, location decisions can be made regardingleoentary infrastructures in order to improve the
liveability at the target groups' residential lacas. On the other hand, this method can be usetktdify
residential locations that have a high liveabilitycording to the variables examined. This can piatién
trigger relocation chains that can counteract asimgushortage.

Public infrastructures as well as privately proddenes in urban areas that are periodically vis{tse
Table 1) and can only be provided digitally or agdedivery service in part or at considerable expem®
examined. The distinction between public and pevaviders is important because the municipaloogti
for action are very limited in the case of privatiastructures.

Approximation of a Liveability Index based on thecassibility of infrastructures

The social infrastructure in municipalities fornhe tbasis of services of general interest. Thisiges "retail
and everyday supply/local supply, education, sasgavices, health and medical care, emergencyces;vi
disaster control and fire protection, leisure fie, community facilities". (Beirat fuer Raumavitklung
2011: 4). These services are supplemented by 'tpablil private local and long-distance transpoltit().
Specifically, according to the Academy of SpatisdvBlopment (ARL), the public social infrastructure
essentially includes primary and secondary schoolsersities, the library system, childcare, yocgine and

youth psychological services, care for the elddrbalth care, sports and disaster control (Wink&ig2.

Local supply as well as restaurants, pharmacieggandral practitioners are provided by privateiparand

can hardly be controlled by municipalities, thew grart of the private infrastructure. The Land Use
Ordinance does allow areas to be designated faetparposes. However, occupancy depends on private
individuals, so these facilities are usually onmitable if they are economically viable. Vacanaes'‘t be
completely avoided by the municipality.
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Areas for local recreation, sports facilities antblpc transport stops are usually provided by mipailities.

The possibilities for planning and implementatioa Bmited on the one hand by the availability afidl. On

the other hand, these usually are non-economiagdtrfrctures whose operation and maintenance must be
ensured by the municipalities. Thus, the finanoéglources of the municipalities are also decisorettieir
quality and quantity.

Local infrastructures whose daily or at least ragaccessibility can significantly influence theelability

are selected here as examples for further invegtiganfrastructures that are visited only raretyonly by
small parts of the population on a regular basishss universities, museums and churches, araded| as

are the emergency services and services that aradags regularly perceived digitally, such as bagkind
postal services.

Public Infrastructure Private Infrastructure

Public transport Local supply (goods for daily needs):

- Bus stops - Discounters/Supermarkets

- Tram stops - bakery, butcher, drugstore (in close proximity)
- Underground stops - Shopping centres with appropriate assortment
Environment and local recreation Medical care

- Green spaces - General practitioners

- Parks - Pharmacies

- Local recreation areas

Sports facilities Gastronomy

- Sports halls - Restaurants

- Sports fields - Cafés

- Other sports facilities - Bars

Child and youth care, schools
- Day nurseries/kindergardens
- Primary schools

- Secondary schools

- Playgrounds

- Youth centres

Table 1: Examples of local infrastructures whoseesasibility can significantly influence liveability

To make the indicators measurable, the accesgihilitst be quantified. There are several ways tthito
Based on the concept of the 15 minute city, theirapion can be made that all variables are equally
weighted and fulfilled if they are reached withib fninutes on foot or by bicycle. However, due te th
points listed in chapter 2, this approach is noamiregful. Based on this, further concretisatioresraade.

Therefore accessibility is classified in a thresmgstevaluation scheme (very good, good and acdept&or

this study, an acceptable walking distance is asguta be 15 minutes at an average walking speed of
5 km/h. Accordingly, a distance of five minutescinsidered very good and a distance of 10 mingtes i
considered good.

Furthermore, the individual elements of the ininastiure are weighted, whereby the weightings cay va
greatly depending on the cohort considered. Asxamele, a weighted scheme could be structuredlas/be
(table 2).

4 CALCULATION IN GEOSTATISTICAL GRIDS

To apply this research approach methodologically @nmake the site assessment manageable, thésresul
are aggregated in grid squares. The weighted abiigs/alues of the individual infrastructureseathen
summed up into an index value for each grid squarthe case study the 1 ha INSPIRE grid (100m06ni0
grid cell) by the European Commission is used. Ttimat was established by the Statistical Offic¢he
European Union (eurostat) with the goal to prowideparable statistics at the EU level (Eurostatpean
Union, n.d.). The datasets are based on survegsculrent one is from 2011. In 2022 the census was
surveyed again, the data is expected to be avaifatnin March 2024 (Statistische Aemter des Bunades u
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der Laender 2023). Usually the survey intervalvisrg ten years, in this case eleven. The procestitige
results takes an additional one to two years.

The advantage of this approach is to obtain a umifand sufficiently accurate spatial comparison
framework for the calculation of the index withdatving to take individual local conditions into aoat. It

is also advantageous that data is increasinglygbedtiected and evaluated in geostatistical rafsten in
order to have a neutral, comparable spatial bastee@one hand and to ensure data protection oothiee.

very good / x3 good / x2 acceptable / x1
Public Infrastructures
Public transport
- Bus stops 3 5 1
- Tram stops
- Underground stops
Environment and local recreation
- Green spaces 3 2 1
- Parks 6 4 2
- Local recreation areas 6 4 2
Sports facilities
- Sports halls 3 2 1
- Sports fields 3 2 1
- Other sports facilities 3 2 1
Child and youth care, schools
- Day nurseries / kindergardens 6 4 2
- Primary schools 6 4 2
- Secondary schools 3 2 1
- Playgrounds 3 2 1
- Youth centres 3 2 1
Private Infrastructures
Local supply (goods for daily needs):
- Discounters / Supermarkets 9 6 3
- bakery, butcher, drugstore (in close 3-9 2-6 1-3
proximity)
- shopping centres with approprigte 9 6 3
assortment
Medical care
- General practitioners 6 4 2
- Pharmacies 3 2 1
Gastronomy
- Restaurants 3 2 1
- Cafés 3 2 1
- Bars 3 2 1

Table 2: Example of a weighted scheme to to magénttuence of various indicators measurable

5 CASE STUDY: LIVEABILITY FOR BABY BOOMERS IN THE CIT Y OF JENA

As an example, the conception of an area-wide loWgaIndex for the population group of baby boame

in Jena is presented. The city of Jena is locatetthé federal state of Thuringia. The populatiodiudes
110,502 people (31.12.2021, Thueringer Landesarat fbtatistik 2022a) on an area of 11.477 ha
(31.12.2022, Thueringer Landesamt fuer StatiStik2»).

The data basis for the example of Jena was pamdliged by the city of Jena within the frameworktiog&
above-mentioned research project. The points efést (POI's) were taken from Open Street Maps (PSM
the accessibility analyses were carried out witb@\6 Pro.
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Fig. 1: Distribution of the total population in &efred many, yellow few)

The population density is particularly high in tlaege structures in Jena-Lobeda in the south (gecage:
44.9 years) and in Jena-Winzerla in the southwaestr@ge age: 46.8 years) (see Fig. 1). In additias,
higher in the terraced housing west of the Saahe fopulation density is correspondingly lower lie t
districts with more dispersed building structuresuad Jena.
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Fig. 2: Distribution of Baby Boomers in Jena — Absel(red many, yellow few). Fig. 3: Distribution lshby boomers in Jena —
Proportion of total population (red many, yellowje

In absolute numbers, the baby boomers are distdbiargely in line with the total population (FR). When
looking at the distribution of the baby boomersagsoportion of the total population, it can berst#&t the
baby boomers make up a moderate to high propodfotine total population and are relatively evenly
distributed in the urban area (Fig. 3).

The list of indicators presented above needs tadegpted for the specific study group. For example,
childcare facilities and schools are rather irrate\for the cohort of baby boomers.

The accessibility model is also specified. For,thigvalking speed of 5 km/h is assumed, and adzmktysby
bicycle is not included because it is assumedahatevant part of the group can no longer useycld as
they get older.

In the next step, the accessibilities for the iidlial infrastructure sectors are determined forwiadking
times 5, 10 and 15 minutes. As an example, a reptason follows for the supermarkets availabldena,
which have a very different coverage of the pomadairban area. While in central areas larger drtee
population live within the 5-minute range of onemore supermarkets, in decentralised parts of itiye ¢
there are whole districts that lie entirely outdide 15-minute range.

In the next step, the accessibilities determinednégwork analysis are transferred to the inhabged
squares of the city and the respective index vialgeored.
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Fig. 4: Rasterized index “supermarkets” (green: €15, yellow: <10 min, orange: <15 min, red: >15 miRjg. 5: Rasterized index
“general practitioners” (green: <5 min, yellow: <&n, orange: <15 min, red: >15 min)

The network analysis and transfer of the index eslto the population grid is then repeated for each
infrastructure sector. The accessibility of supek®is with a full range of groceries (Fig. 4) arfdjeneral
practitioners. (Fig. 5) is shown here as an exaniple to the different number of locations andetiéhces

in the choice of location, there are large variadion accessibility. In general terms, it can bigl $hat
significantly more people in Jena live in the imnage vicinity (5 min) of supermarkets than of geaer
practitioners. The part of the city area that does have a doctor's practice within a 15-minutekvng
radius is also larger.

There are smaller areas in the city centre andnaralistrict centres that have excellent accessibiti
(almost) all criteria. However, this is not the eulUrban areas dominate in which accessibility is
heterogeneous across infrastructures. There aveudimn areas in which the infrastructure is mosti
accessible, but in which one or a few sectors assing. The methodological handling of such casastm
be discussed. Should these areas still be condidesrd5-minute cities, or should exclusion critdr@aset
here? These considerations are essential whemigsdo quantifying the theoretical and general rhotle
the 15 minute city.

Fig. 6: population-weighted accessibility (greef:min, yellow: <10 min, orange: <15 min, red: >1B)n
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In a last step the results of the accessibilityyaimare overlaid with the population data of dity of Jena
on the basis of selected infrastructures.

Various conclusions can then be drawn from thisti@none hand, it can be determined what propodfon
the population lives in a "15 minute city" tailoremithe needs of its age group and where thisasése. At
the same time, deficits in the municipal and pevafrastructure can be identified.

6 CONCLUSION

The concept of the 15 minute city is a very inténgsapproach to liveability in cities, but it hasme gaps.
For accessibility analyses, it can only be used imighly concretized form. Parameters such as waliand

driving speeds must be differentiated and defil8dconcretizing the concept, it can serve as adraonk

for a Liveability Index. When creating this indefxis imperative that the responsible planners @éecision-
makers agree on comparable criteria and qualigi$¢e¥n addition, the target group must be defined.

The hectare grid represents a good reference sizactessibility analyses. The spatial referendeevies
sufficiently concrete to show resilient decisiortiops. Especially since spatial planning is alresdyrecise
to a certain degree anyway due to assumptions arhgos. If the above points are taken into actdba
Liveability Index can be a good evaluation and siec-making aid.

In the next step the index is comprehensively applio Jena as an example. Based on the results,
recommendations on potential weightings and thaisequences in the location analysis can be shown.

7 REFERENCES

BEIRAT FUER RAUMENTWICKLUNG DES BUNDESMINISTERS FUER VERKHR BAU UND STADTENTWICKLUNG
17. LEGISLATURPERIODE DES DEUTSCHEN BUNDESTAGS (201Rggion 2020: zur Zukunft peripherer,
strukturschwacher, laendlicher Regionen — Denkafstaar gleichwertigen Entwicklung und Handlungsetmazur
Daseinsvorsorge. Berlin, 2011.

BMI - BUNDESMINISTERIUM DES INNERN UND FUER HEIMAT (2020 Neue Leipzig Charta. Die transformative Kraft der
Staedte fuer das Gemeinwohl. Verabschiedet beionrirdllen Ministertreffen Stadtentwicklung am 30.Mdmber
2020.

DIE BUNDESREGIERUNG, PRESSE- UND INFORMATIONSAMT [Hr$¢2016): Bericht der Bundesregierung zur
Lebensqualitaet in Deutschland. Berlin, 2016. Re#defvom: http://www.gut-leben-in-
deutschland.de/downloads/Regierungsbericht-zur-Lshealitaet-in-Deutschland.pdf. on 26.04.2023.

EUROSTAT/EUROPEAN UNION (N.D.): What is the Europegtatistical System (ESS)? Retrieved from:
https://ec.europa.eu/eurostat/de/web/europearstitatisystem/overview on 22.06.2023.

MORENO, CARLOS (2021): Definition of the 15 minutéyciWHAT IS THE 15 minute city? The Obel Award byetHenrik
Frode Obel Foundation. October 2021. Retrieved from:
https://www.researchgate.net/publication/36283988inition_of the_15-minute_city WHAT _IS_THE_15-
MINUTE_CITY. on 22.06.2023.

STATISTISCHE AEMTER DES BUNDES UND DER LAENDER (2022ensus: Ergebnisveroeffentlichung verschiebt sich
voraussichtlich in den Maerz 2024. Pressemitteimy 24.03.2023.Retrieved from:
https://www.zensus2022.de/DE/Aktuelles/Zensus_2&2@ebnisveroeffentlichung_verschiebt_sich_vorainsisoh_i
n_den_Maerz_2024.html on 22.06.2023.

THUERINGER LANDESAMT FUER STATISTIK (2022a): Bevoelkerg der Gemeinden, erfuellenden Gemeinden und
Verwaltungsgemeinschaften nach Geschlecht in Thgen. Erfurt. 2022.Retrieved from:
https://statistik.thueringen.de/datenbank/TabAreeigp?GGglied=1&GGTabelle=gem&tabelle=gg000102 &zsaye
=99&csv=_&richtung=&sortiere=&vorspalte=1&SZDT=&anizil=-
1&fontgr=12&mkro=&AnzeigeAuswahl=&XLS=&auswahINr=&flder=0&felder=1&felder=2&zeit=2021%7C%7Cs
1&anzahlZellen=2199. on 31.07.2023.

THUERINGER LANDESAMT FUER STATISTIK (2022B): Flaecherd®emeinden, erfuellenden Gemeinden und
Verwaltungsgemeinschaften in Thueringen. ErfurR2Retrieved from:
https://statistik.thueringen.de/datenbank/TabArzeigp?tabelle=GG000101||. on 31.07.2023.

WINKEL, RAINER (2018): Soziale Infrastruktur. In. ARE Akademie fuer Raumforschung und LandesplanunggiHrs
Handwoerterbuch der Stadt- und Regionalentwickl®@185-2196. Hannover, 2018. Retrieved from:
https://www.arl-net.de/system/files/media-shop/HiB%202018/Soziale%20Infrastruktur.pdf. On 22.06 202

—m pos REAL CORP 2023: LET IT GROW, LET US PLAN, LET IT GROW
%@‘\5@ Nature-based Solutions for Sustainable Resilient Smart Green and Blue Cities

Rkl 2.



