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Introduction
• Crime and violence are of major concern in Latin America 

– It hosts 9 percent of the world’s population and 33 percent of the world’s 
homicides. 
– Levels of violence not only continue to be high, but where violence has actually 
been intensifying since 2005 (Jaitman and Guerrero, 2015). 
– One in four citizens in the region states that insecurity is the main problem in 
their lives, even worse than unemployment or the state of the economy (Jaitman
and Ajzenman, 2016). 

• Crime and violence has been understudied in the region
– Deficient information system
– Politicians prefer a mano dura rather than an evidence-based approach

• Since the 1980s, numerous studies have found that crime significantly 
concentrates at small geographic scales.

•New trend in criminology research to study “where” crime occurs rather 
than only analyzing the criminological profile of “who” commits the crimes.



Introduction

• Law of crime concentration at place (Weisburd, 2015)
– 25% of crime is concentrated in a bandwidth between 0.4 and 1.6% of 

“street segments”
– 50% of crime is concentrated in a bandwidth between 2.1 and 6% of 

“street segments”

• Most of studies analyze cities in developed countres: Mineapolis (Sherman, 
Gartin, and Buerger, 1989); Boston (Pierce, Spaar, and Briggs,1988); 
Baltimore (Eck, Gersh, and Taylor, 2000) ; Seatle (Weisburd et al., 2004); 
Vancouver (Curman, Andresen, and Brantingham, 2015) 

• Robbery is typically 5–10 times greater in most Latin American cities than in 
cities in North America and Europe (UNODC 2017)
– Only two peer reviewed studies have examined crime concentration in 

Latin America (de Melo et al. 2015; Pereira et al. 2016)

•



Agenda
Spencer & Monteiro: The dispersion of crime concentration during a period
of crime increase
• An examination of the concentration of robbery for seven cities in the

state of Rio de Janeiro, Brazil

• Examine the stability of crime concentration at the micro-place level
during a period of crime increase
– We introduce a crime concentration dispersion measure to

determine if hot spots have just become hotter, or if other areas are 
responsible for the crime increase



Pedestrian robberies

Vehicle robberies



Agenda
Spencer & Monteiro: The dispersion of crime concentration during a period
of crime increase
• An examination of the concentration of robbery for seven cities in the

state of Rio de Janeiro, Brazil

• Examine the stability of crime concentration at the micro-place level
during a period of crime increase
– We introduce a crime concentration dispersion measure to

determine if hot spots have just become hotter, or if other areas are 
responsible for the crime increase

• Discuss a pilot initiative to incentivize the use of evidence by Rio de 
Janeiro military police

Case study



Cities under analysis



Descriptive statistics



Unit of analysis

• We use 150 m×150 m grid 
cells

• Only cover built up areas, 
usable public space and
the street network 

Advantages
• Units of the same size
• Requires less precision in 

geocoding data
– Many crime records are 

geocoded to a street
junction or to a reference
point



Concentration patterns in 2016

City

Percentage of cells 
within which 25 per 

cent of robberies 
occurred

Percentage of cells 
within which 50 per 

cent of robberies 
occurred

Rio de Janeiro 0.8% 3.5%

São Gonçalo 1.0% 3.7%

Duque de Caxias 0.5% 2.4%

Nova Iguaçu 0.4% 2.2%

Niteroi 0.8% 3.1%

São João de Meriti 3.3% 10.5%

Belford Roxo 1.7% 4.9%



Top four cells in 2016 – Rio de Janeiro



Definitions

• Andresen’s S Index (Andresen 2009) is a spatial point pattern test that 
applies a nonparametric Monte Carlo approach for measuring the degree of 
similarity between two observations. 
– Varies between 0 and 1. 
– Equal or greater than 0.8 indicates stable spatial pattern

• Offence Dispersion Index (ODI, ranging from 0 to 1) 
– determines the proportion of areas that alone have contributed to a 

study area-wide equivalent increase in crime (Emerging Problem Areas)

• The Non-Contributory Dispersion Index (NCDI, ranging from 0 to 1)
– indicates the proportion of other areas that also contributed to crime 

increase



Results

City S Index ODI NCDI

Rio de Janeiro 0.80 0.034 0.134

São Gonçalo 0.82 0.084 0.092

Duque de Caxias 0.86 0.048 0.082

Nova Iguaçu 0.90 0.048 0.064

Niteroi 0.84 0.037 0.106

São João de Meriti 0.54 0.233 0.206

Belford Roxo 0.82 0.084 0.106



Crime Concentration Dispersion Index

• Measure for determining if areas of high crime concentration are 
responsible for the crime increase 



Example for Nova Iguaçu

CCDI= 3.1 /12.7 = 
0.25

non-EPA EPA Total
non-CCA 4993 457 5450
CCA 2 46 48
Total 4995 503 5498

Number of cells

non-EPA EPA Total
non-CCA 15 1438 1453
CCA -13 623 610
Total 2 2061 2063

Crime variation per group

non-EPA EPA Total
non-CCA 0,0 3,1 0,3
CCA 0,0 13,5 12,7
Total 0,0 4,1 0,4

Average variation per group



Results

City S Index ODI NCDI CCDI

Rio de Janeiro 0.80 0.034 0.134 0.702

São Gonçalo 0.82 0.084 0.092 0.390

Duque de Caxias 0.86 0.048 0.082 0.281

Nova Iguaçu 0.90 0.048 0.064 0.247

Niteroi 0.84 0.037 0.106 0.425

São João de Meriti 0.54 0.233 0.206 0.382

Belford Roxo 0.82 0.084 0.106 0.489



Results

Cells with 
statistically 
significant 
increase: n 

(proportion of 
all cells)

Average 
increase in 

robbery per 
cell with 

statistically 
significant 

increase

EPAs: n 
(proportion 
of all cells)

Average 
increase in 

robbery per 
EPA

HCC areas: n 
(proportion of 

all cells

Average 
increase in 

crime per CCA

Rio de Janeiro
2425 (5.8%) 5 1427 (3.4%) 7 350 (0.8%) 8

São Gonçalo
581 (5.9%) 4 833 (8.4%) 4 78 (0.8%) 8

Duque de Caxias
442 (3.7%) 4 577 (4.8%) 4 60 (0.5%) 11

Nova Iguaçu
415 (3.0%) 4 663 (4.8%) 4 59 (0.4%) 11

Niteroi 220 (4.1%) 5 195 (3.7%) 6 47 (0.9%) 10

São João de 
Meriti

258 (15.6%) 5 387 (23.3%) 5 51 (3.1%) 10

Belford Roxo
202 (5.2%) 4 327 (8.4%) 3 58 (1.5%) 5

City Dispersion Calculator:S Index: High crime concentration:



FOSTERING THE USE OF 
EVIDENCE AT POLICE UNITS



1 – Clean and geocode data



1 – Clean and geocode data

Maio - 2015
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Baixada Capital Grande Niterói Interior

Plotado (endereço completo) Não plotado (sem nº / com referência)

Não plotado (endereço completo) Não plotado (sem nº / sem referência)



Portal

2 - Make data easily available to the police



Pedestrian robberies
robberies

Vehicle robberies



3 – Incentivize the use of data



4 – Create examples of success

• 9 Área Integrada 
de Segurança 
Pública

• 40% of state
vehicle robberies

• 33% of state
pedrestian
robberies



9 AISP crime records in 2017
Janeiro a Outubro de 2017



Only 13 cells are responsible for 11 percent of 
pedestrian robberies at the area – 2017/2



Only 12 cells are responsible for 18 percent of vehicles 
robberies at the area – 2017/2



Vehicles robberies hotspot map– 2017/2



81 
registers

Vehicles robberies grid cell map– 2017/2



Identification of priority areas



Theory of Change



16 percent reduction in crime in a 12 month 
period 



Comparison with other areas



Vehicle robberies
in 2018

• CISP 40 experienced a 30 
percent reduction

• Reduction was concentrated at
hotspots (área da Av. Brasil);



What they did?



9º BPM: Too many problems and emergencies



Conclusion

• Crime distribution in Rio de Janeiro follow patterns found in other cities.

• Hotspot policing can potentially reduce crime rates in Rio de Janeiro 
municipalities 

• There is an amazing opportunity to improve service deliver by using data 
to identify priority areas and target scarce resources.

• Data analysis is not enough. It is necessary to apply it with management 
systems to incentivize its use.



The Policy Cycle
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