
Future Cities and Environment 
ISSN 2363-9075 Volume 11 (2025) 
© Cerebration Science Publishing  
https://doi.org/10.70917/fce-2025-033 

 Copyright: © 2025 by the authors  
 

Article 

Diverse Opportunity Potential through 
Geographic Accessibility Modeling as a 

Basis for Planning towards the 15-Minute 
City and Spatial Justice 

Juan Esteban Aristizábal Salazar*, Santiago Wagenaars Rincón  
and Diego Alexander Escobar García 
Grupo de Investigación en Movilidad Sostenible – GIMS. Universidad Nacional de Colombia Sede Manizales, 
Manizales 170004, Colombia; swagenaars@unal.edu.co; daescobarga@unal.edu.co 
* Corresponding author: jaristizabals@unal.edu.co  

Abstract: Many cities are currently rethinking their urban planning with the aim of prioritizing proximity between 
places of residence and essential services. This approach, promoted mainly in European countries under the concept 
of the “15-minute city,” seeks to minimize travel times through the use of active modes of transport, such as walking 
and cycling. To achieve this, a balanced redistribution of urban services is proposed, harmonizing land use with 
improvements in active transportation infrastructure. However, in Latin America, urban development continues to 
favor fragmentation, with growth that relies on long commutes and encourages reliance on private vehicles, 
undermining public transport systems and limiting access to sustainable modes. This study evaluates pedestrian 
accessibility in the city of Manizales (Colombia), applying a cumulative opportunities potential (COP) model for six 
types of facilities. The results show a concentration of services in central areas and a marked spatial inequality 
affecting urban peripheries. To reduce the socio-spatial gap and improve the quality of life, it is suggested to promote 
proximity policies that improve the distribution of opportunities and strengthen walking access for all inhabitants. 

Keywords: spatial equity; urban services; proximity; urban mobility; geographic accessibility 
 

1. Introduction 
The phenomenon of urban inequality has been extensively studied and debated globally (Moreno, 

2020), yet its reduction policies remain marginalized in public and administrative decision-making. In 
Latin America, the most unequal region in the world (Frenzel and Casares, 2023), with approximately 
80% of its population living in urban environments, it is imperative to advance in public policies that 
allow for the reduction of inequality in cities from various fronts of action, including housing policies 
(Desmond, Gershenson and Kiviat, 2015; Gilbert, 2004; Laguecir and Hudson, 2024). These include 
mobility (Dureau et al., 2013; Tiznado-Aitken et al., 2023; Zhang et al., 2024), services and opportunities 
(Moreno et al., 2021; Mouratidis, 2024), public space (Swapan, Aktar and Maher, 2024; Wright Wendel, 
Zarger and Mihelcic, 2012), and others. 

In urban areas, the concentration of urban development has been observed to occur in the most 
favored locations (Aristizábal, Sarache and Escobar, 2023), which has contributed to the widening of the 
socio-economic gap between different social sectors. It is imperative that urban development is aligned 
with land use policies, transportation policies and environmental quality (Waddell, 2002). The 
concentration of urban development has resulted in the less favored population being compelled to 
undertake longer commutes to access daily activities (Weiss et al., 2018), including work, study, health, 
recreation, culture, and other essential urban services. 

In this sense, in recent years there has been a notable increase in the use of urban approaches in the 
search for the decentralization of territorial development and the generation of a decentralized urban 
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model that favors the reduction of segregation in cities. The concept of the 15-minute city represents a 
further development of these approaches, seeking to rethink cities based on the decentralization and 
redistribution of basic urban activities and services. The objective is to ensure that all inhabitants of a 
territory can have access to most of these services in the proximity of their homes. In practice, this 
concept seeks to decentralize urban activity typically concentrated in economic poles, favoring a 
transition from dormitory neighborhoods. (Marín-Cots & Palomares-Pastor, 2020) towards 
neighborhoods with a greater diversity of services (Zumelzu-Scheel, 2016), thus reducing the necessity 
and duration of urban journeys and increasing the probability of utilizing active transportation modes 
(walking and cycling) from residential locations to the urban activities required for sustenance and the 
exercise of citizen rights. 

This research focuses on a medium-sized city such as Manizales (Colombia), but its relevance 
transcends this context. In future research, it would be valuable to conduct a comparative analysis with 
other cities that present similarities in the proximity of basic services, such as Paris (France), Barcelona 
(Spain) or La Plata (Argentina). These cities, although with different urban, socioeconomic, and 
topographic contexts, share key characteristics in the distribution of essential services, the promotion of 
pedestrian accessibility and active mobility. In addition, a cross-country comparison would allow to 
analyze how urban policies, topography and socioeconomic dynamics influence the implementation of 
proximity models, such as the 15-minute city concept. 

In terms of urban mobility, Latin American city governments have prioritized the development of 
transport infrastructure construction policies (Arellana et al., 2021) over policies oriented to accessibility 
and proximity of services (Elldér, Haugen and Vilhelmson, 2020). This has resulted in an increased 
reliance on private motorized modes of transport overactive and collective modes of transport (Sierra 
Muñoz et al., 2024; Urry, 2004). 

The implementation of mobility policies that prioritize private motorized transportation has been 
identified as a contributing factor to adverse outcomes, including traffic congestion (Hsu and Zhang, 
2014), road accidents (Klanjčić et al., 2022), and noise pollution (Bao et al., 2022). Furthermore, the 
prioritization of infrastructure policies over proximity policies has resulted in the centralization of cities, 
which has in turn led to a reduction in the provision of services at the neighborhood scale and the 
segregation of effective and fair access to opportunities within urban areas. Additionally, the 
prioritization of infrastructure policies has contributed to increased levels of air pollution (Wu et al., 
2022). 

The transition towards the redistribution of urban activity is intended to facilitate citizens' access to 
goods and services (Wu et al., 2021). It involves the decentralization of economic poles, the promotion 
of measured and efficient densification, and improvements to accessibility by reducing the need for 
commuting and the speeds associated with it. This (Levine et al., 2012) has the additional benefit of 
consolidating improvements in urban quality of life, promoting active transportation, greater community 
life, and other factors that are positively impacted through proximity and urban accessibility policies 
(Bannaga, 2018; Ferrer-Ortiz et al., 2022). 

The decentralization of urban activity should be accompanied by the implementation of land use 
policies that prioritize mixed-use over mono-functional zone policies. Mixed land use has the potential 
to reduce greenhouse gas emissions by promoting transport modes with lower environmental impacts, 
including public transport (Li et al., 2022) and walking (Seong, Lee and Choi, 2021). Furthermore, mixed 
land use has been shown to positively influence the health of residents in diverse neighborhoods, and a 
greater mix of services is essential for the creation and promotion of more sustainable cities (Shekfa and 
Ahmed, 2022). This is evidenced by studies which have shown mixed land use to contribute to improved 
cognitive function (Finlay et al., 2023), reduced obesity (Jia et al., 2020), and other factors that contribute 
to an improved quality of life at the neighborhood level (Manaugh and Kreider, 2013). The provision of 
proximity services exerts a beneficial influence not only in urban environments but also in rural areas, 
where land use mix can contribute to the revitalization of local economies and the promotion of 
development (Chen et al., 2022). 

Spatial injustice can be characterized in five categories: exploitation, marginalization, powerlessness, 
cultural imperialism, and violence (Young, 1990). A substantial body of research has investigated the 
influence of the neighborhood in which individuals are raised on their subsequent development, with 
particular emphasis on factors such as health in later life (Chan et al., 2022), satisfaction in personal 
relationships and social well-being (Mouratidis, 2018), and comprehensive child development 
(Villanueva et al., 2016). 

In particular, Cumulative Opportunity Potential (COP) models are employed, which assess the 
number of nodes of interest situated within a specified temporal radius from a point of origin. This is a 
diagnostic tool for identifying marginalization and measuring spatial injustice (Fainstein, 2013) in the 
study city. The six services considered are: worship, culture, education, recreation, health, and public 
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services. 
Manizales is an Andean city located on the central mountain range at an altitude of 2150 m above sea 

level as shown in Figure 1 below. It is characterized by a topography comprising a series of broken high 
mountains. The city has an estimated population of 464,000 (2024 estimate), with a significant proportion 
of the population comprising university students and senior citizens. The city's mobility system 
comprises 83 urban public transportation routes, a free public bicycle system (SBP) with 10 stations, and 
an aerial cable system with two operational lines and a third currently under construction. 

 
Figure 1. Manizales Location. Own elaboration. 

The Origin Destination Matrix (Alcaldía de Manizales, 2017) indicates that 750,000 trips are made 
on a daily basis in Manizales. Despite its topography, the most prevalent mode of transportation is 
walking, accounting for a 29% share of total trips. This is followed by transit, which encompasses bus 
and cable-car, at 28%. Passenger cars and motorcycles account for 20% and 12% of trips, respectively. 

In line with this research Escobar, Sarache and Jiménez-Riaño (2022), analyzes the impact of the 
aerial cable as a means of mass public transport in reducing emissions and improving accessibility in the 
same city of study, evaluating the implementation of this mass transport system consisting of urban cable 
cars in Manizales, generating benefits in multimodality and reducing carbon emissions. 

Next, the stages that make up the methodology used in the research will be presented, followed by 
the results, a brief discussion of them, and finally, the main conclusions of the research. 

2. Methodology 
The research methodology comprises three main stages: (1) the collection and consolidation of 

baseline information; (2) the modeling of the Cumulative Opportunity Potential (COP); and (3) the 
creation of percentage targets of population coverage by socio-economic levels. The methodology is best 
and most perceptibly explained in the following flow chart nomenclature as Figure 2.  

2.1. Stage 1: Collection and Consolidation of Baseline Information 
The initial step involved the collation of databases from the Manizales Land Management Plan of 

2017 (POT, acronym in Spanish), which encompasses the collection of primary data during its diagnostic 
stages. This data encompasses urban activity nodes within the city, categorized into six groups (Table 1). 
This categorization was adapted to align with the context of the territory and the available analysis inputs 
in Manizales. This was based on the essential social functions of the settlements, as outlined by Moreno 
et al. (2021). 
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Figure 2. Methodology flow chart. Own elaboration. 

Following the collection and consolidation of essential service facilities, the pedestrian transportation 
network of Manizales was optimized using geographic information systems (GIS). Using software tools, 
arc lengths were calculated, and average walking speeds were assigned, adjusted by a reduction factor 
based on slope, depending on whether the direction of travel was uphill or downhill. With this data, the 
walking time for each arch was determined, incorporating all the variables necessary for the accessibility 
calculation. This variable pedestrian speed, based on the slope of the links, is especially relevant in cities 
with steep topographies (Suárez-Celis et al., 2024), as these topographic constraints significantly 
influence the speed of travel for all modes of transportation. 

Table 1. Categories and equipment considered in this research. Own elaboration 
Amenity Category Equipment Number of amenities 

Public services 
Airport, transit stations, government buildings, 
police stations, courthouses, community service 
centers, rescue, and emergency corps. 

46 

Health and welfare Hospitals, clinics, medical centers, health posts, 
Shelters, homes for the elderly, and pharmacies. 70 

Education Gardens, schools, colleges, and universities 174 
Culture and 
entertainment 

Libraries, cultural centers, theaters, conventions, 
and event centers. 16 

Recreation and 
sports 

Parks, squares, small squares, sports fields, 
coliseums, stadiums, and sports arenas 177 

Worship 
 

Churches, temples, parishes, chapels, convents, and 
cemeteries. 76 

Figure 3 below shows the map of the pedestrian network and the main transportation network of the 
city of Manizales, where the facilities used for the calculations of the study are georeferenced, along with 
all available services, such as health, education, culture, recreation, worship, and public services. This 
map makes it possible to analyze the spatial relationship between facilities and transport infrastructure, 
showing how they are concentrated and distributed along the main mobility network. In addition, 
visualization allows observing the proximity of amenities to strategic transportation nodes, as well as 
their arrangement in densely urbanized areas or in more peripheral areas. The inclusion of this 
information is fundamental to understanding user mobility dynamics, as it reflects not only the 
connectivity characteristics of the network, but also how this influences effective access to the different 
services and daily activities that sustain urban life. 

•Collection, adjustment and grouping of urban equipment data
•Data interpretation
•Modeling of the pedestrian transportation infrastructure network

Stage 1: Data collection

•Development of cumulative opportunity modeling by equipment type
•Development of total cumulative opportunities modeling
•Development of diverse or varied opportunity modeling

Stage 2: COP Model 

•Accessibility and socio-demographic data integration
•Development of population coverage curves according to socioeconomic stratum

Stage 3: Coverage curves
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Figure 3. Equipment map. Own elaboration. 

2.2. Stage 2: Modelling of Cumulative Opportunity Potential (COP) 
Secondly, the objective of COP models is to characterize the coverage of services in the proximity of 

households in Manizales. The results of these models enable the amount of services available to people 
near their homes to be characterized spatially within the city. 

To calculate the geographic accessibility model based on accumulated opportunities, a mathematical 
formulation was used (Equation 1) that incorporates the travel impedance (Cij) between all the nodes of 
the road infrastructure network. Each node was considered as origin (j) or destination (i), and the shortest 
path was determined using a statistical algorithm (Wu and Levinson, 2020). The pedestrian infrastructure 
network was modeled considering the length of the arcs and the travel times associated with each one, 
data extracted from the corresponding vector file (shape). This procedure was carried out under a pre-
validation scheme to ensure the reliability of the results obtained. 

𝐴𝐴 =
∑ ∑ 𝑐𝑐𝑖𝑖𝑖𝑖

𝐽𝐽
𝑗𝑗=1

𝐽𝐽
𝑖𝑖=1

𝐽𝐽 − 1
 (1) 

Pedestrian accessibility was then calculated as the average travel time from each network node to the 
equipment nodes. The data were filtered to include only times less than or equal to 15 minutes, according 
to the methodological framework of temporal proximity. Isochronous curves were generated with the 
results using the ordinary Kriging geostatistical method, applying a linear semivariogram as a structural 
model. This method, based on spatial correlation and distances between observed values, allowed 
accurate prediction of travel times Escobar, Montoya and Moncada (2024). Previous studies validate the 
effectiveness of this approach in research related to transportation and mobility. 

Accordingly, seven COP models are applied, delimiting a time scope of 15 minutes walking distance 
from the subject's place of residence. Each model individually assesses the accessibility to the six 
categories of facilities. Subsequently, two supplementary accessibility models are devised: (i) total 
cumulative opportunities (COP) is presented without differentiation of facility category, and (ii) diverse 
or varied opportunities (quantifying the range of services reached by type). Being the main difference 
between them the range of facilities that they reach in the count for the isochronous curves, the model of 
accumulated opportunities has as a limit the number of facilities for each of the categories and the diverse 
model has as a limit the number of facilities defined in the methodology. 

This approach provides tools to characterize the coverage of proximity to services location in 
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Manizales, and to broaden the discussion about urban development models aimed at the proximity of 
activities offered to citizens. This is being done to reduce the need to travel and increase the availability 
of personal time. Additionally, active modes of transportation gain probability of use, and at the planning 
level, the provision of public transportation infrastructure is facilitated. 

2.3. Stage 3: Coverage Curves by Socioeconomic Levels 
In stage 3, the construction of the percentage curves segmented by socioeconomic level is conducted. 

This process is based on the data generated by geographic accessibility models. To achieve this, an 
intersectional analysis is performed, linking the layer resulting from the accessibility model with a layer 
of sociodemographic information, which mainly includes the socioeconomic stratum and population 
distribution. Once this information is consolidated in a database, it is possible to generate cumulative 
percentage graphs representing the coverage for each of the services studied. 

The main objective of these curves is to identify the coverage of each of the seven services, 
characterizing the socioeconomic levels that have a higher percentage of access based on proximity to 
services. In addition, these curves allow us to analyze patterns of inequality in the distribution of services, 
identifying significant gaps between the different socioeconomic levels. This information is fundamental 
to guide urban planning strategies and public policies that promote a more equitable distribution of 
resources. At the same time, the curves provide a solid basis for supporting research conclusions by 
offering graphical and numerical tools that facilitate the interpretation of the data. 
Limitations of the methodology 

The methodology employed in this study offers valuable insights for the analysis of geo-referenced 
data and the determination of spatial equity in the different study areas. However, it also presents 
limitations that could be addressed or deepened in future research. First, it does not consider the 
availability, quality and capacity of the services evaluated, which limits its applicability for assessing 
individual requirements, since the focus is on collective access. 

In addition, the Cumulative Opportunity Potential (COP) model assumes uniform behavior across 
socioeconomic strata, which does not reflect the diversity of mobility patterns that vary by socioeconomic 
level. For example, some strata may face additional complexities, such as safety concerns, infrastructure 
quality or limited access to transportation options, variables that the model does not take into account as 
they are considered latent. 

Finally, the accessibility models used rely on public or open databases, mapping, and information, 
which may introduce biases or lack of representativeness. It is crucial not only to assess the quantity of 
data, but also its quality. These limitations represent opportunities for future research, where current 
methodologies could be improved or complemented in order to overcome these gaps and provide a more 
robust and complete analysis. 

3. Results and Discussion 
3.1. Accessibility Model Results for Equipment Categories 

The results and discussion of the COP accessibility models used are presented below. Figure 4 shows 
the results of measuring accessibility to the various categories of facilities considered within a 15-minute 
walk from home. The maps serve as a spatial reference, illustrating the city's primary system of 
transportation infrastructure and the two principal urban economic poles of the study area: the historic 
center (Central Business District - CBD) and the Cable Sector. These areas collectively encompass a 
significant portion of Manizales' urban activity. 

The mobility corridor in the central business district (CBD) and the Cable Sector, corresponding to 
Santander Avenue in Manizales, represents the most significant transportation infrastructure at the urban 
level in the city. It has facilitated the consolidation of a considerable number and diversity of urban 
services along its axis, as well as a combination of residential developments that are predominantly 
occupied by individuals from high socioeconomic strata. 

The central area of Manizales demonstrates a high level of accessibility to worship services, 
particularly near the Central Business District (CBD) and extending toward the northern and northeastern 
parts of the city. This accessibility is most evident in a strip connecting the CBD to the Cable Sector, 
where the proximity to worship facilities remains consistent. However, as one moves toward the western 
and eastern edges, accessibility gradually decreases, indicating a reduced presence of these services in 
those areas. In contrast, the peripheral zones of Manizales exhibit lower levels of accessibility due to a 
sparser distribution of worship services, which limits ease of access for residents in these neighborhoods. 
This pattern underscores a centralization of services in the urban core, leaving the outskirts underserved 
and highlighting the need for a more equitable distribution of resources across the city. 
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Figure 4. Accessibility to equipment categories. Own elaboration. 

The accessibility of cultural services in Manizales is notably concentrated around the Central 
Business District (CBD), with a particularly high presence to the north and northeast of this central area. 
However, unlike worship services, cultural services display a slightly more homogeneous distribution, 
extending over a smaller but denser area toward the eastern parts of the city. This suggests a modest 
attempt at decentralization, yet the overall pattern still reveals a strong centralization of these services 
near the urban core and adjacent neighborhoods. Similar to the distribution of worship services, the 
peripheral zones experience significantly lower levels of accessibility to cultural amenities, reflecting an 
uneven spatial distribution that disadvantages these outlying areas. This disparity underscores the 
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pressing need for targeted interventions to improve cultural service accessibility in the city’s outskirts 
and promote a more equitable distribution of these vital urban resources, thereby addressing existing 
accessibility gaps. 

The mobility corridor that connects the Central Business District (CBD) with the Cable Sector offers 
high accessibility to educational services, situated along an avenue with adequate physical characteristics, 
especially for motorized modes of transport. However, there is a gradual decrease in accessibility outside 
this mobility corridor, with a significant drop in the peripheral areas of the city, suggesting a centralized 
distribution of educational opportunities in the urban area. Furthermore, coverage is observed along a 
north-south axis and inversely. 

The accessibility of recreational services exhibits a comparable pattern to that of educational services, 
albeit with a relatively higher concentration in areas proximate to the Central Business District (CBD) 
and the Cable Sector. When compared to educational services, a higher intensity in the accessibility index 
is observed along the North-South axis. Towards the eastern and western periphery of the city, 
accessibility decreases progressively. The southernmost areas also demonstrate low accessibility to these 
services, indicating that recreational opportunities are more concentrated in the more important urban 
economic centers of the city. 

The accessibility of health services is predominantly high, with a concentration around an 
intermediate zone between the Central Business District (CBD) and the Cable Sector, extending 
significantly towards the Cable Sector. As with other services, accessibility to health services is 
considerably low towards the periphery of the city, particularly in residential areas. 

The area connecting the Central Business District (CBD) with the Cable Sector exhibits high 
accessibility to public services, with a relatively wide distribution to the north and northeast. However, 
accessibility is significantly lower to the south and east, indicating a concentration of these services in 
the central urban area. Of the six types of services analyzed, this particular type demonstrates a greater 
concentration in a specific area of the city (CBD). 

In summary, the results highlight a clear centralization of services in Manizales, particularly around 
the CBD and Cable Sector, with high accessibility to worship, cultural, educational, recreational, health, 
and public services. However, accessibility decreases significantly in peripheral areas, where services 
are sparsely distributed, leaving residents in these neighborhoods underserved. This spatial inequality 
underscores the need for targeted urban policies to promote a more equitable distribution of resources 
across the city. 

3.2. Accessibility Model Results for Total and Miscellaneous COPs 
Figure 5 presents the total and diverse cumulative opportunity potential (COP) accessibility models. 

The total opportunity COP model characterizes the level of accessibility to services within a 15-minute 
walk from homes, irrespective of the type of service. It is evident that the corridor between the CBD and 
the Cable Sector exhibits high levels of accessibility in comparison to other areas of the city. Furthermore, 
in accordance with the trend observed in the COP models for each type of service, the peripheries of the 
city demonstrate low levels of accessibility to the services under consideration. 

 
Figure 5. Accessibility of total and miscellaneous COPs. Own elaboration. 
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The opportunity diversity COP model characterizes the number of types of services that can be 
accessed within a 15-minute walk from homes, jobs, and exit points. It is clear that, unlike the service 
type models and the total opportunity COP model, there is not a high concentration of diversity in the 
accessibility of the diverse types of services considered. A large polygon of high accessibility to diverse 
opportunities can be seen extending from the historic center of the city (CBD), towards its related 
neighborhoods; in addition, an extension of this polygon of high diversity of opportunities towards the 
north of the city can be observed, a trend that is not present in any of the other COP models developed. 

Furthermore, two isolated polygons situated on the southern periphery of the city exhibit high 
accessibility to a multitude of opportunities. Despite the absence of comprehensive accessibility to total 
opportunities, these polygons represent neighborhood-scale areas where inhabitants can conveniently 
access a range of essential services within a 15-minute walking distance. 

The historic center of the city (CBD) and part of the mobility corridor that connects it with the Cable 
Sector are the only areas of the city with high accessibility to both total services and their diversity. The 
CBD is the consolidated economic pole of greatest urban relevance in Manizales, concentrating an 
important part of the urban development, economic and social activity of the city. It is characterized by 
the presence of small to large economies and urban opportunities. 

3.3. Coverage Curves 
Through the mathematical formulation of the geographic results, Figure 6 illustrates the population 

coverage curves for each of the six services, with the data presented in a manner that allows for the 
discretization of the socioeconomic stratum of households. This stratification enables a more detailed 
analysis of how access to services varies across different segments of the population. In Colombia, the 
socioeconomic stratum is an indicator associated with housing, reflecting factors such as infrastructure 
quality, neighborhood characteristics, and the provision of utilities, which collectively provide valuable 
insight into the living conditions experienced by its inhabitants. Consequently, it serves as a dependable 
proxy for estimating household income levels and highlights disparities in service accessibility, which 
are often tied to broader patterns of social and economic inequality. By incorporating this variable, the 
analysis gains a nuanced understanding of how geographic and socioeconomic factors intersect to shape 
access to essential services. 

It is notable that, within the study area, households with middle socioeconomic status (i.e., those with 
middle incomes) demonstrate superior access to worship, cultural activities, and public services 
compared to the other two socioeconomic strata. Conversely, households with high socioeconomic status 
(i.e., those with high incomes) exhibit greater access to recreation and health services. Additionally, the 
low socioeconomic stratum exhibits the highest prevalence of access to services that are more deficient 
than those available to the other strata. 

4. Conclusions 
Inequality is present globally from various perspectives. The predominant development in Latin 

America has favored urban fragmentation with the growth of cities around the need for long commutes, 
limiting the potential for the use of active modes of transport and hindering the planning of public 
transport systems. 

Modern urban development must consider the articulation between land use policies, transportation 
policies and environmental preservation. In terms of land use, cities should advance policies that allow 
for a decentralization of urban activity, in order to de-escalate urban life towards activities with a 
neighborhood and local focus, favoring urban mobility by reducing the need to travel and the distance 
and time required to move around. 

This research evaluated the coverage offered by the facilities system in the city of Manizales in 
Colombia, a city that, like most Latin American cities, has a high concentration of its main urban 
activities in very established and developed economic centers in the urban centers. 

The results show the concentration of the categories of facilities in recurring areas of the city: the 
mobility corridor between the CBD and the Cable Sector, with some variations according to the type of 
facility. Equivalent results are seen for the total cumulative opportunity potential model, and, with the 
varied opportunity model, it is established that the city has an important level of diversity in the proximity 
coverage of the facilities considered. 

The peripheries of the city are the areas with the least access to services with the established 
conditions and it is these areas that concentrate the majority of the population of the lower socioeconomic 
strata in Manizales, causing the lower income population to have to invest more time and/or money to 
access the city's opportunities. 
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Figure 6. Coverage curves by Socioeconomic Strata (SS). The horizontal axis represents the percentage 
of the population, while the vertical axis represents the percentage of services of a given type that have 
been reached in relation to the total. Own elaboration. 

This analysis is a planning tool as a base information to know the state of the spatial-temporal 
distribution of the city's main facilities, to advance in the city in an approach of decentralization of 
activities and polycentric development. 

Cities require urban decision making that consolidates the decentralization of services and urban 
activity, bringing the diversity of amenities necessary for subsistence to each neighborhood, generating 
public policies of proximity that favor the conditions to encourage urban modal change that will allow 
moving towards mobility conditions with less social, economic, spatial and environmental impacts. 
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