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Abstract. This paper introduces a real-time neighbour scoring 
system, using data collected from various web-based APIs, to facilitate 
“15-minute city” designs. The system extends on the current state of the 
art in three ways; first, it incorporates a multi-source urban API, to 
automate the extraction of location-based information from online 
sources; second, it provides a quantitative method to calculate and index 
“15-minute city” performance; and third, it provides a web-based 
application, to allow real-time feedback of neighbourhood design 
performance complementing the design refinements at a building and 
tenancy level. In addition to discussing its theoretical basis, and 
technical implementation, this paper provides a case study to 
demonstrate how the neighbourhood scoring system is incorporated 
into the design of a hypothetical mixed-use urban development. 
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1. Introduction 

The "15-minute city" is driving a paradigm shift in how people conceive 
neighbourhood design sensibilities. This design approach, popularised by Carlos 
Moreno's 2020 TED Talk (Moreno, 2020), arranges a variety of amenities and services 
within a 15-minute walking distance of all residents to accommodate their needs. While 
cities like Madrid, Milan, Ottawa, and Seattle are embracing the 15-minute city concept 
as part of a top-down urban planning strategy (Yeung, 2021), there are still a few 
hurdles to overcome within the design community.  First and foremost, no one seems 
to agree on what a 15-minute city is; a review of 15-minute city literature (Blečić et al., 
2020; Duany et al., 2021; Mehaffy et al., 2015; Pozoukidou et al., 2021) has failed to 
establish an objective approach for determining whether or not a location is a 15-minute 
city. Additionally, determining pedestrian accessibility to various locations around a 
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city is challenging. Until now, only skilled specialists with access to advanced spatial 
analysis tools, large urban data sets, and GIS software such as ArcGIS or QGIS have 
been able to do so. 

This article outlines a system for dealing with these issues. Multiple GIS data 
sources are combined in a single, user-friendly online web-based tool. As a result, the 
user can analyse data more quickly and with less technical knowledge. A new 
neighbourhood score system was introduced to help benchmark existing 
neighbourhood designs. The scoring method is based on 15-minute city assumptions 
and is implemented in an online design tool as illustrated in Figure 1. The tool allows 
for a quick assessment of a neighbourhood's quality and how it will evolve as new 
building designs are introduced. The method and its effectiveness are presented in a 
case study scenario where new mixed-use areas are introduced to the neighbourhood. 

Figure 1. This article introduces Digital Blue Foam’s “Urban Insights” tool to provide real-time, 
descriptive spatial metrics at the neighbourhood-scale 

2. Related Work 

Recently, researchers in spatial data analysis, network analysis, and geospatial 
information systems, have become increasingly interested in the relationship between 
walkability and land use. For example, the ‘Space Syntax’ methodology, developed at 
the University College of London (UCL) uses graph theory to measure various aspects 
of network structure and connectivity (Karimi, 2012). Space Syntax offers stand-alone 
software packages and plug-ins for GIS software to perform network analysis for 
pedestrian accessibility. Another example is recent from the MIT-Harvard CityForm 
Lab. Like Space Syntax, they have developed a methodology to perform urban network 
analysis. The MIT Team released plugins for Rhino3D and GIS to calculate walkability 
and accessibility to urban services and amenities (Sevtsuk et al., 2012). In both cases, 
the proposed tools are limited to users with advanced knowledge in spatial analysis and 
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network theory, as well as knowledge of the associated software platforms. PedCatch 
(White et al., 2016), is a web-based interactive platform that leverages satellite and 
other imagery sources, as well as crowdsourced mapping data, to investigate urban 
pedestrian accessibility. By integrating Open Data from governments with 
OpenStreetMaps to rank and map the walkability of over 700,000 streets and footpaths, 
Walkonomics (Quercia et al., 2015) provides urban pedestrians with enhanced 
wayfinding to any location, including the most picturesque tree-lined streets and parks. 
Pedestrians First (Chestnut, 2018) is a collection of interactive tools that evaluates 
walkability in cities around the globe, with a focus on infants, toddlers, and their 
caregivers. Additionally, there are network analysis libraries that are available for R 
and Python languages such as NetworkX (Glanz et al., 2012), Momepy (Fleischmann 
et al., 2019), OSMnx (Boeing, 2017) among others. These libraries are also limited to 
expert users with coding skills and domain knowledge. 

Available to a wider public, some online-based data providers have offered API 
services that provide easy-to-interpret information of urban accessibility. Examples of 
these are WalkScore API and HereAPI 15-minute city project. WalkScore awards a 
location with a score based on a calculation that measures pedestrian friendliness by 
analysing data sources such as Open Street Maps, US Census data, and Google. 
HereAPI 15-minute city project is a web-based service that uses geospatial data and 
isochrones to display the number of locations within a given travel distance with a 
particular travel mode. This approach reduces the complexity of the calculation, 
facilitates access to location data and presents results more intuitively for non-experts. 
The latter approach was followed in this article. The work builds upon the information 
these services provide and complements it with additional metrics, a user interface, and 
a scoring system. The user interface facilitates access to urban data and the 
interpretation of results. The scoring system renders a complete informative analysis 
useful in the early stages of project development in urban interventions. 

2.1. RESEARCH QUESTION 

Before the 15-minute city can be fully adopted by the design and planning community 
from the bottom-up, the following questions should be addressed: 

● What methods can be used to extract and consolidate different 15-minute city data 
sets into useful inputs? 

● Can a single, universal 15-minute city metrics be developed? How to qualify and 
compare designs using unified metrics which doesn’t oversimplify the design 
problems?  

● With what methods can a broad audience of designers, planners, and policy-makers 
be engaged in the 15-minute city discourse? 

3. Methodology 

The methodology focused on developing a set of indexes to qualify neighbourhoods. 
These indexes are used to score a locality based on available contextual data in different 
areas of the world. To develop the quality score of a neighbourhood under the 
conceptual framework of the “15-minute city”, it is critical to consider both time and 
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spatial dimensions. For this, the isochrones analysis is employed to define the area of 
search for urban features. An isochrone is typically used to depict travel time within a 
given road network for a particular travel mode (walking, cycling, driving). The 
isochrone calculates a set of endpoints that lie at an equal time distance from a starting 
point. 

The isochrone was employed to define a walking or cycling shed within a 5-15 
minute commute time. Then relevant urban features that fall within that distance can 
be searched. These urban features are essential services that need to be accessible 
within a given distance. The 15-minute City concept defines the following services: 
residential (houses, apartments), office, health (hospital and clinics), institutions 
(preschool, schools, universities, college), public facilities (library, community centre), 
commerce (shops, malls), markets (markets and supermarkets), restaurants (café, 
restaurant, bars), transportation & utility (train station, bus stop, airport). 

3.1. NEIGHBORHOOD QUALITY SCORE 
To calculate the neighbourhood score, the system filters urban features by category. 
Each category is given a score based on the number of features as well as their inclusion 
within either a 5 or 15 minutes isochrone from a reference point. If the urban feature is 
found within a 5-minute transit distance, it scores higher than the 15-minute transit 
distance. The final score is the aggregation of these values. Equation (1) outlines the 
formula used in the calculation. 

3.2. URBAN DIVERSITY INDEX 

Another important indicator of neighbourhood performance is urban diversity. 
Measuring the distribution of urban features produces a useful indicator to understand 
the quality of a neighbourhood (Balletto et al., 2021). The right balance between 
various urban services within a short distance makes for more vibrant and active 
communities. For the calculation of this index, Simpson’s diversity index was taken as 

(2) 

(1) 
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a reference, as it allows to determine the diversity of elements within a group of 
features. The Simpson diversity, often used in biology to measure biodiversity, is a 
quantitative measure that reflects differences in type within a population (or data-set) 
with a finite number. In the case of the index, urban features found within the isochrone 
shed area are used. Equation (2) outlines the formula we used to calculate Urban 
Diversity. 

3.3. DESCRIPTIVE SPATIAL METRICS 

To provide a general description of urban morphology, descriptive statistics are used 
to identify the mean, minimum and maximum values for building footprint area and 
building height as presented in Figure 2. These metrics serve as a proxy to understand 
local urban regulation of the study area as it describes the floor and ceiling values of 
building form found in the area. The results are presented in charts that help visualize 
the pattern of distribution for height and foot-print area within the isochrone. 

Figure 2. Building footprint area distribution (blue), building height distribution (green) 

4. Implementation 
Using the described method DBF has built a platform that allows to quickly estimate 
the quality of neighbourhoods to inform decision-making in urban development visible 
in Figure 3. The platform interface allows users to navigate a map environment where 
they can search specific locations, drop a pin to perform the study of the area and obtain 
a score for the area. Figure 4 illustrates the result of the analysis for different 
neighbourhoods in the world. As data availability varies significantly from city to city, 
the score accuracy is relative to the quality of the data found for a given area. When 
data is insufficient, or the online sources do not cover the current urban context, it is 
possible to upload up-to-date information from a field survey. Figure 6 shows a before 
and after comparison taking into account the impact of additional urban functions from 
the design intervention scenario. The platform allows users to generate multiple design 
scenarios with a variety of program distributions and illustrate the impact of such 
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interventions in the neighbourhood making it easy to visualize the improvement 
achieved and compare the scenarios against each other.  

Figure 3. Digital Blue Foam’s ‘Urban Insights’ User Interface design tool for “15-minute city” 
planning and development 

Figure 4. Analysis for different neighbourhoods in various locations 

5. Case Study 

Figure 6 presents the neighbourhood score system in the context of a major mixed-use 
urban development, comprising several components. This urban development 
proposes a scenario where additional areas for commercial, office and residential space 
are introduced to the neighbourhood to improve the availability of services and increase 
the diversity of land use. In this example, the scenario was modelled using the DBF 
design platform. Users can create building configurations and produce massing studies 
with associated programs, the output of the design is exported as GeoJson format and 
brought into the DBF Urban Insights Platform. The model is consolidated and geo-
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located into the larger urban context so it can be part of the larger map environment 
that displays the entire city. The system can re-run urban performance analysis taking 
into account the proposed scenario. The system evaluates the distribution of the 
program within 15 minutes for two scenarios, the existing condition and the proposed 
scenario taking into account the new functions that have been introduced to the 
neighbourhood. The user is also given suggestions on how to improve the design based 
on missing programs as shown in Figure 5. Based on this feedback the user refined the 
design by increasing the number of commercial spaces, allocating area to education 
and adding more residential units to increase density. The existing condition shows one 
important urban feature, a hospital. However, large areas are dedicated to parking 
space, and it lacks density in residential areas. 

Figure 5. Urban Insights Identifies missing programs and makes suggestions to improve the 
neighbourhood 

Figure 6. Comparing neighbourhood scores before and after design intervention 
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6. Discussion 

Focusing on the development of a 15-minute city design framework, a novel 
neighbourhood scoring system implemented in an online design tool was introduced. 
Based on specific geolocation, the system can retrieve contextual data-based, perform 
calculations, and generate visualizations to describe the spatial quality of a given 
neighbourhood. The primary contribution of this work is the development of tools, 
frameworks, and metrics, to help designers, planners and developers identify missing 
elements and potential opportunities to improve the quality of neighbourhood designs. 
The novelty of the system is the holistic approach for the integration of multiple data 
sources into an intuitive, platform-independent web system that can be accessed by a 
broader audience. Unlike traditional software packages such as ArcGIS or Qgis, the 
system is a design tool available to all stakeholders involved in the planning and design 
process of neighbourhoods. Typically, geospatial analysis is performed by experts who 
present results to other agents involved, keeping them away from the analysis process 
and leading to a fragmented and linear planning process. The system abstracts the 
complexity of analytical processes, presents easy to interpret results, and allows for 
real-time interactive feedback for multiple agents to engage in the planning process 
serving as a more effective tool to communicate information regardless of the technical 
knowledge of the user. 

7. Conclusion 
This article describes new frameworks, metrics, tools, and methodology to transform 
translating the “15-minute city” from just an idea into a practical and repeatable urban 
development strategy. This article makes three primary contributions to advance 15-
minute City design: 

● Consolidates various isolated data sources into a single platform to make them part 
of the pre-design process so users accessing the platform can directly make use of 
relevant information regarding walkability and accessibility and implement it to 
their projects; 

● Simplifies the process of performing pedestrian accessibility analysis and 
interpretation of results using a user-friendly interface for users with no advanced 
technical knowledge on network theory and spatial statistics;  

● Proposes a method to set a standard to compare the urban quality of neighbourhoods 
based on a scoring system. 

With the developed system, “15-minute city” ceases to be an idea, slowly becoming a 
part of reality. The architects and planners receive a design tool allowing the 
implementation of this concept into the design process. Thanks to this, the value of the 
urban fabric has a chance to gain a new and sustainable quality. 

7.1. POTENTIAL IMPACT 

This work represents a first step towards the development of real-time, location-based, 
tools to enhance neighbourhood design and planning. Ultimately, by empowering all 
stakeholders, including residents, designers, planners, developers, and policymakers, 
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with tools to perform neighbourhood quality analysis, it is possible to profoundly 
impact collective-decision making and build consensus. Together, these stakeholders 
will be able to identify missing elements in urban plans or point out potential 
opportunities to create more walkable, accessible and diverse neighbourhoods. The 
tool can be extended by incorporating surveys or user feedback to indicate potential 
sites for lacking amenities in a precinct, culminating in an inclusive and informed 
design process. 

7.2. FUTURE WORKS 

Future development of the Neighbourhood Quality Scoring system will focus primarily 
on the integration of additional location information in the data-set. Currently, the 
system searches for the presence or absence of a given urban feature within a 5 or 15-
minute isochrone shed. The system puts a higher weight on those features found in 
closer proximity to the origin point. To further develop this scoring method additional 
data properties can be introduced to assign more relevant weights to the analysis. Using 
a more complete data-set with information about demographics or population density, 
it would be possible to assign specific weights to particular urban features. 

For example, in areas with a higher presence of the elderly population, the presence 
of hospitals, community centres and parks would have a higher weight. Similarly, in 
areas with a higher presence of households with children, pre-schools and schools 
would have a higher weight. This would make the score reflect better the specific needs 
of the inhabitants of a particular neighbourhood. 

The current distance function measures the origin of the isochrone to the closest 
urban feature and is currently limited to testing whether the point lies within 5 or 15 
minutes distance. To achieve higher precision and allow for a more accurate 
comparison between the scores of different neighbourhoods a distance decay function 
can be introduced and a larger search area beyond the shed of 15 minutes can be 
included. A distance decay function would allow the system to capture differences in 
accessibility that cannot be perceived within the 15-minute boundary but still 
contribute to the overall accessibility of a given neighbourhood. 

With more complete data and more measuring precision, one can begin to reveal 
location information that has remained hidden or inaccessible by the larger public. To 
overcome the current lack of publicly available data in some areas, future versions of 
the tool will look into local data providers that could supply the missing data on request. 
Currently, the system allows users to upload to DBF web platform user-generated or 
custom geospatial data that may be available to them to make it part of their design 
workflow. The proposed system can set the basis for more robust sensing systems that 
could incorporate Internet of Things (IoT) technology to present real-time live 
feedback of the state of a neighbourhood and the city. As cities become more complex, 
it is important to begin to understand the multiple processes occurring at other levels 
beyond the physical realm. Today, digital devices can capture relevant information 
such as environmental noise, air quality and pollution or information regarding human 
activities such as commercial deliveries, Internet activity, wireless transactions. For this 
information to be meaningful and accessible to a larger public it is necessary to develop 
interfaces to communicate with potential users, therefore extending the capabilities of 
the scoring system we are proposing could serve to unlock new opportunities for the 
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use of data to improve life in cities by empowering the residents of these cities with 
access to more information. 

Another dataset that can be integrated into the tool, to extract and assess information 
from visual data, is the Google Street View Imagery (SVI). In this approach, the image 
segmentation model can be used. Being a tool from a subset of computer vision, it can 
mask and extract ratios of elements that are perceived from the street view perspective, 
such as the tree and vegetation coverage, sky view factor, presence of vehicular and 
pedestrian traffic, urban furniture and other street equipment. 
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