Evolving existing cities
towards sustainability:
understanding patterns
of crime and accidents
This briefing looks at research into patterns of crime
and traffic accidents across cities over time, and how
this can help urban planners.
Planners can use open access information and data
analysis to understand patterns of reported crime
and traffic accidents across time in their contexts.
Propertyrelated crimes and traffic accidents between c
ars and with pedestrians and cyclists display spatial
and temporal patterns. This can help inform land use
policies – the right mix of amenities and best city layout
to reduce crime and accidents, for instance, and ensure
scarce public resources, such as police and emergency
vehicles, are deployed most effectively.
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Urban sustainability in existing cities
Latin America and the Caribbean (LAC) is the second most urbanised region in the world, with
80% of its population living in cities.1
But urban population growth in the region is now declining and is expected to grow below
the world average over the next decades – limiting the need for development of new urban
areas.2 Many existing cities are characterised by informal settlements, fragile, disasterprone locations, and poorly planned development. How then can LAC cities become more
sustainable?
Research and analysis by EAFIT University’s Research in Spatial Economics (RISE) group
explores a range of evidence and possible interventions which could evolve infrastructure and
services to improve life for citizens and protect the environment in existing cities.
The ‘Urban Sustainability’ project is supported by the PEAK Urban Programme and informed
by a research framework which seeks to predict, plan, and adopt new approaches, to address
current and future urban challenges – drawing on expertise from across the disciplines and
engaging with policy makers and practitioners at every stage.
This series of policy briefs captures key findings and insights for policy and practice – showing
that working with what is there (even where it is not ideal), and making evidence-based
interventions can transform cities.
Whilst based on research from Latin America, the briefing will also be of interest to policy
makers in other parts of the world as urban redevelopment, improvement, and renovation
become the most significant ways that cities change.

1 https://www.worldbank.org/en/topic/urbandevelopment/overview#1 (Accessed Jan 2022)
2 https://population.un.org/wup/Publications/Files/WUP2018-Report.pdf (Accessed Jan 2022)
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The challenge

than its lowest level, whilst crashes were 12.3
times higher at peak than the lowest point.

SDG 3.6: By 2030, halve the number of
global deaths and injuries from road traffic
accidents. SDG 16.1: Significantly reduce
all forms of violence and related death
rates everywhere.
In Latin America, crime has been identified as
the most important issue for citizens, and costs
country economies at least 3% of GDP. Cars
kill three times more people than crime and
violence combined, with most casualties being
productive young adults.
Reducing crime and road deaths are both
SDG targets3 and important to ensuring safe,
inclusive, sustainable cities. Understanding the
conditions which increase the likelihood of a
crime or crash can help policy makers allocate
scarce public resources to better tackle the
problems.

The pattern can be explained by changes
in human behaviour over the week. Most
weekdays students go to school and
commuters to work, and all days follow a similar
pattern. At the weekend, social life increases,
and we are more likely to see patterns related to
crime and accidents affected by things such as
alcohol consumption, darkness, or the number
of people or cars on the streets.
Research finding 2: Levels of crime and crashes
depend on the amenities of the local area
At neighbourhood level, researchers found
that patterns of crime and crashes are based
on the amenities and economic activities
of the particular neighbourhood. Nearby
neighbourhoods, with similar amenities, are
likely to have similar patterns of crime and
accidents.

Research and findings
Researchers from EAFIT University and
University College London mapped the
‘heartbeat’ of crimes and crashes in Mexico
City over the week. They used data on the time
and location of accidents from January 2016
to March 2020, and an Open Access dataset
containing the location and time of all crimes
reported to the Police, mapping around 200,000
violent crimes and nearly one million crashes in
the city.
Research finding 1: Levels of crime and
accidents in Mexico City are highest
on Friday nights
The researchers found that crime and crashes
follow a similar pattern with both reaching their
‘peak’ on Friday night (8.00pm) and ‘valley’ on
Tuesday Morning (3.00pm). The level of crime
was found to be 7.5 times higher at peak times
3 SDG Target 3.6 | By 2030, halve the number of global deaths and injuries from road traffic accidents. 16.1
Significantly reduce all forms of violence and related death rates everywhere
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Implications for
policy and practice
Policy implication 1: It is
possible to predict the
number of crimes and
crashes that will take place
in some neighbourhoods.
It’s possible to predict the number of crimes
and crashes that will happen in some
neighbourhoods, using open access datasets
and a novel method based on weekly time
series. The original investigation used data
from Mexico City. However, with similar
data, patterns from different urban areas
can also be analysed – enabling analysts to
model precise patterns for these urban areas,
including for different neighbourhoods within
the city.

Policy implication 2: This
helps policy makers allocate
scarce public resources
most effectively.
Modelling temporal patterns of crime and
crashes, allows policy makers to allocate
scarce public resources most effectively.
Most crimes and accidents will require the
attendance of either or both police officers
and emergency response vehicles. Being able
to anticipate the busiest and quietest times of
the week, allows planners to ensure the right
level of resourcing is available at the right time
and reduce delays in the system.

Policy implication 3:
Understanding patterns at
neighbourhood level can also
help development planning.
Knowing that patterns of crime and accidents
at neighbourhood level will depend on local
amenities – such as services, education,
leisure, offices, manufacture, and health – will
help policy makers plan new amenities and
locate public services, such as police depots
and emergency response vehicles, most
appropriately. Even for cities where crimes and
crashes data might be limited, understanding
the distribution of amenities will help better
understand the areas with high or low crime
and crashes.

Policy implication 4:
The volume of crime will
have shocks.
Major events, bank holidays or festivities
alter the volume of crime. There is
frequently a greater intensity of crime on
days before holidays, whilst holiday periods
may
have lower crime rates, although some
types of crime might be more prevalent.
Understanding these patterns allows police
forces to plan ahead around certain major
events in the city.

“Knowing when crime
or accidents are most
likely to occur, helps
us to make sure police
and ambulances are
available when needed.
If we know that certain
economic activities,
and certain conditions,
will generate crime and
accidents we can also
take this into account
when planning a new
school, industrial site,
or amenity.”

Dr Rafael Prieto Curiel,
researcher
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Policy engagement
and impact:
Researchers delivered three workshops
(2021) to support police colleagues
and security experts to understand the
findings and explore their implications
for resourcing and organisation.
Feedback indicates that the police feel
the evidence opens up new ways of
looking at crime and accidents, and
they are considering how to take this
forward. Security experts have also
expressed interest in the methodology,
which can be applied to other cities.

Support from the RISE group
Planners and policy makers interested in support
for exposure risk assessment should contact
Juan Carlos Duque and the RISE group at EAFIT
University. Contact juanca.duque@eafit.edu.co

Further information
• Prieto Curiel, R. (2021). Weekly Crime
Concentration. Journal of Quantitative
Criminology, 1-28. 10.1007/s10940-021-09533-6.
• Prieto Curiel, R., Patino, J.E., Duque, J.C.,
& O’Clery, N. (2021). The heartbeat of the
city. PLoS ONE, 16(2): e0246714. https://doi.
org/10.1371/
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About us

Our framework

The PEAK Urban programme aims to aid
decision-making on urban futures by:
1. Generating new research grounded in the
logic of urban complexity;
2. Fostering the next generation of leaders
that draw on different perspectives and
backgrounds to address the greatest urban
challenges of the 21st century;
3. Growing the capacity of cities to
understand and plan their own futures.

Prediction

Emergence

What can we now
predict and project
about cities?

What types of urban
structures and systems
are emerging?

Adoption

Knowledge
Exchange
How can we maximize
this knowledge
globally?

In PEAK Urban, cities are recognised
as complex, evolving systems that are
characterised by their propensity for
innovation and change. Big data and
mathematical models will be combined
with insights from the social sciences and
humanities to analyse three key arenas of
metropolitan intervention: city morphologies
(built forms and infrastructures) and
resilience; city flux (mobility and dynamics)
and technological change; as well as health
and wellbeing.

The PEAK Urban programme uses a framework with four inter-related
components to guide its work.

Contact

Finally, the Knowledge component accounts for the way in which knowledge
is exchanged or shared and how it shapes the future of the city.

First, the sciences of Prediction are employed to understand how cities
evolve using data from often unconventional sources.
Second, Emergence captures the essence of the outcome from the
confluence of dynamics, peoples, interests and tools that characterise cities,
which lead to change.
Third, Adoption signals to the choices made by states, citizens and
companies, given the specificities of their places, their resources and
the interplay of urban dynamics, resulting in changing local power and
influencing dynamics.

In EAFIT: Juan Carlos Duque
jduquec1@eafit.edu.co
In PEAK Urban: peakurban.director@compas.
ox.ac.uk
Published by PEAK Urban

PEAK Urban is funded by UK Research and Innovation as part of the Global
Challenges Research Fund.
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