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Abstract
This study investigates the determinants of self-reported perception of safety by individuals. It emphasizes the differences 
between urban and rural areas and analyses the effects of neighborhood perceived safety and neighborhood victimization 
(indirect victimization). Neighbors offer information to one another as they interact, affecting how individuals perceive 
safety. Data from research on victimization and justice in Brazil for 2009 are used to estimate probit models controlling 
for socioeconomic variables for individuals and their neighborhoods. Primary sampling units are considered for delimiting 
neighborhoods and the urban–rural concept is divided into four categories: urban, peri-urban, accessible rural, and remote 
rural. The results show that neighborhood perceived safety affects an individual’s perception of safety and that this effect 
decreases in rural areas. Regarding neighborhood victimization, the results were not the expected and its relationship with 
perceived safety and the differences between urban and rural areas could not be significantly assessed.

Keywords Neighborhood perceived safety · Victimization · Subjective analysis · Urban and rural

Resumo
Este estudo investiga os determinantes da percepção de segurança auto reportada pelos indivíduos. Enfatiza a diferença entre as 
áreas urbanas e rurais e analisa os efeitos da segurança percebida pela vizinhança e da vitimização da vizinhança (vitimização 
indireta). Os vizinhos oferecem informações uns aos outros à medida que interagem, afetando como cada indivíduo percebe a 
segurança. Dados da Pesquisa de Vitimização e Justiça no Brasil em 2009 são utilizados para estimação de modelos probit, con-
trolando por variáveis socioeconômicas para indivíduos e suas vizinhanças. Unidades primárias de amostragem são consideradas 
para delimitação das vizinhanças e o conceito urbano-rural é dividido em quatro categorias: urbano, periurbano, rural acessível 
e rural remoto. Os resultados mostram que a percepção de segurança da vizinhança afeta a percepção de segurança individual e 
que esse efeito diminui nas áreas rurais. Em relação à vitimização da vizinhança, os resultados não foram os esperados e a sua 
relação com a percepção de segurança e as diferenças entre as áreas urbanas e rurais não puderam ser avaliadas.

Palavras‑chave Percepção de segurança da vizinhança · Vitimização · Análise subjetiva · Urbano e rural

Introduction

Neighborhood studies have consistently indicated the effect 
of neighborhoods on one’s health, psychological well-being, 
and other indicators of quality of life. Similarly, the size 
and quality of social interactions play a major role in deter-
mining the effects of a neighborhood on well-being (Nation 
et al., 2010; Wandersman & Nation, 1998). This sense of 
well-being is also affected by an individual’s perception of 
safety in the neighborhood, as safety is a primary compo-
nent of quality of life (Gonzáles et al., 2012; Mijanovich & 
Weitzman, 2003).
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Perceived safety has been explained by subjective evalu-
ations (Austin et al., 2002; Baba & Austin, 1989; Kanan & 
Pruitt, 2002) and represents an important factor in explain-
ing subjective well-being indicators (Taniguchi & Potter, 
2016; Adams, 1992; Lee, 1981; Leslie & Cerin, 2008). Peo-
ple who do not perceive safety in their neighborhood tend to 
have higher levels of symptoms of anxiety and depression 
(Norris & Kaniasty, 1994; Wilson-Genderson & Pruchno, 
2013).

Given the importance of social interactions in the neigh-
borhood and the exchange of information between neighbors 
as they interact, the question arises as to whether the rela-
tive perceptions and victimization of neighbors influence 
an individual’s perceived safety. This study is thus based 
on Gori-Maia (2013), who assessed how relative conditions 
can affect self-reported subjective measures of well-being.

As urban, suburban, and rural communities have differ-
ent contexts in terms of neighbor relationships (Gans, 1962; 
Wirth, 1938), it is relevant to investigate whether the effects 
of neighborhood perceptions in urban–rural areas are dif-
ferent. While the causes of violence vary around the world, 
there is little doubt that individuals living in rural areas are 
not immune to acts of violence, particularly in the so-called 
Global South1 (Ceccato & Ceccato, 2017). The increase in 
crime rates in rural areas in recent years (Donnermeyer & 
Mullen, 1987; Scorzafave et al., 2015), especially for violent 
offenses, further justifies the importance of this analysis. In 
Brazil, the highest homicide per firearm rates, for instance, 
were found in larger urban areas until the 1990 decade. 
Then, since the early 2000s, the interiorization process of the 
Brazilian economy and demography led to a dissemination 
of violence in interior municipalities (Ceccato & Ceccato, 
2017). In rural areas, attempted robbery or theft victimiza-
tion rate increased by 296% between 1988 and 2009. This 
growth was also observed in urban areas, but to a lower 
extent (197.5%) (Scrozafave et al., 2015). These trends sug-
gest that the growth of violence in Brazil does not only affect 
urban areas, and that crime rates may occur in different ways 
in the urban and rural divide.

Our study contributes to the literature in four main ways. 
First, its main goal is to deepen the urban–rural analysis 
based on four categories of urbanization degrees: urban, 
peri-urban, accessible rural, and remote rural, which will 
be defined in the next sections. Second, it investigates the 
effects of the subjective measure of perceived safety. Given 
that people’s relative perceptions to structure their subjective 
well-being depend on comparing themselves with a refer-
ence group (Easterlin, 2001), their assessment of whether or 
not they feel safe is also expected to be influenced by their 

relative perception of their neighborhood’s safety. Third, it 
analyzes neighborhood victimization (a measure of indirect 
victimization) as an influencing factor in perceived safety, 
meaning that knowing that individuals in the neighborhood 
were victims of some kind of crime is expected to affect 
their sense of safety. Indirect victimization occurs when 
an individual learns or receives reliable information about 
victimization in the neighborhood as neighbors exchange 
information when they interact, which leads to increased fear 
of crime (Lüdemann, 2006 apud Hanslmaier, 2013; Unger & 
Wandersman, 1985). Fourth, it assesses neighborhood per-
ceived safety based on the grouping of households and their 
individuals in each of the census units.

Our study aims to test the main hypotheses that relative 
perceived safety (defined throughout the text as neighbor-
hood perceived safety) and indirect victimization (neigh-
borhood victimization) affect positively and negatively, 
respectively, an individual’s perception of safety, with a 
view of identifying the different effects for each urbaniza-
tion category. As secondary hypotheses, it intends to show 
that neighborhood conditions and an individual’s gender also 
affect their perception of safety. The hypotheses will be pre-
sented in more detail further below.

Apart from this introduction, the study includes a lit-
erature review in Sect. Theoretical Background, followed 
by a detailed analysis of the study concept and hypotheses 
and methodology in Sects. Case Study and Hypothesis and 
Methodology, respectively. The results are presented in 
Sect. Results and discussed in Sect. Discussions. Sect. Con-
clusions concludes the study.

Theoretical Background

Crime, Perceived Safety, and Well‑Being

Understanding the consequences of crime on the popula-
tion’s daily life has been a subject of study in the field of 
criminology. Safety is a primary component of quality of 
life, which makes the sense of insecurity a social and health 
problem (Gonzáles et al., 2012; Mijanovich & Weitzman, 
2003). According to Hanslmaier (2013), economists and 
other social scientists have become increasingly interested 
in revealing the determinants of life satisfaction over the 
years. Different variables, including crime-related factors, 
were identified as responsible for influencing subjective 
well-being.

The indirect impacts of crime on health include a range 
of negative effects on well-being at an ecological level. 
Most of these effects usually occur at the neighborhood 
level through mechanisms that link crime to the physical 
and social environment, the perceived environment and fear 
of crime (Loren et al., 2012). People who report a greater 

1 The Global South is made up of countries in Latin and Central 
America, Africa and most of Asia.
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fear of crime and do not perceive safety in their neighbor-
hood tend to have higher levels of symptoms of anxiety and 
depression (Norris & Kaniasty, 1994; Wilson-Genderson & 
Pruchno, 2013), report lower levels of happiness (Moore, 
2006), and show a lower level of satisfaction with their main 
work activity (Pedersen & Schmidt, 2009).

The literature divides the factors that can influence fear of 
crime and perceived violence into three general areas (Aus-
tin et al., 2002). The first, which has demographic effects, 
includes variables such as sex, age, and socioeconomic sta-
tus. For this set of factors, research has shown that women 
experience higher levels of fear of crime than men (Per-
kins & Taylor, 1996; Skogan & Maxfield, 1981; Toseland, 
1982); older people report higher levels of fear of crime and 
lower levels of perceived safety than young people (Baba & 
Austin, 1989; Skogan & Maxfield, 1981; Sundeen & Mat-
thieu, 1976); education would have a significant and positive 
relationship with perceived safety (Austin et al., 1994); and 
economic status would be associated with lower levels of 
fear (Lee, 1981; Skogan & Maxfield, 1981; Toseland, 1982).

The second area addresses victimization experiences. The 
literature shows that people who have been victimized by 
crime report a higher level of fear than those not victimized 
(Garofalo, 1979). In addition, being a victim of a crime con-
tributes significantly to perceptions of risks in the neighbor-
hood (Taub et al., 1981).

The third area assesses the social and physical conditions 
in the neighborhood and in urban areas, which would be 
linked to the emotional and behavioral results for residents. 
Factors such as quality of homes, neighborhood dynamics 
(changes in the age composition and ethnicity of residents), 
and deterioration of buildings and general areas affect fear 
of crime levels and perceived safety (Boorah & Carcach, 
1997; LaGrange et al., 1992; Lawton, 1997). In addition, the 
social disorganization theory suggests that an individual’s 
engagement in social processes in the neighborhood can be 
affected by problems in the community and physical disorder 
(Nation et al., 2010).

Fear of crime is divided into three components in the lit-
erature: cognitive (perceived victimization risk), emotional 
(feelings about crime), and behavioral (response to victimi-
zation risk) (May et al., 2010). The emotional component 
relates to reactions of fear, while the cognitive component 
includes individual or collective judgment about victimi-
zation risk and safety. This individual judgment should be 
inferred as perceptions laden with subjective interpretations 
of reality (Ferraro & LaGrange, 1987). This is the goal of 
our study: to analyze this individual subjective perception of 
safety that does not necessarily reflect fear of crime.

Neighborhood Dynamics in Urban and Rural Areas

The literature shows that the relationship between neighbors 
is a type of social relationship that plays an important role 
in explaining subjective well-being. The spatial proximity 
between them facilitates mutual support, building a sense 
of community that helps to improve people’s quality of life 
(Sarason, 1974; Sirgy & Cornwell, 2002; Taniguchi & Pot-
ter, 2016; Unger & Wandersman, 1985).

Likewise, perceived safety is considered a major factor 
in explaining subjective well-being indicators, such as satis-
faction with one’s neighborhood, mental and physiological 
well-being, and life satisfaction (Taniguchi & Potter, 2016; 
Adams, 1992; Lee, 1981; Leslie & Cerin, 2008). This per-
ception of safety will also be affected by the relationship 
dynamics between neighbors.

As Taniguchi and Potter (2016) show, individuals who 
feel safer tend to build greater relationships with their neigh-
bors, while those who do not feel safe will use this relation-
ship to have some type of protection (Dassapoulos et al., 
2012). In neighborhoods deemed unsafe, residents tend to 
talk more about crimes with neighbors and participate in 
surveillance groups, which reduces their perceived safety 
and general life satisfaction (Skogan & Maxfield, 1981; 
Unger & Wandersman, 1985). The chain of expected effects 
is better outlined in Fig. 1.

However, urban, suburban and rural communities have 
different contexts concerning the relationship between 
neighbors (Gans, 1962; Wirth, 1938), which can result in 
different effects of neighborhood dynamics on the perceived 
safety of individuals in each type of community.

Investigating rural violence and its consequences is rel-
evant because, despite the increase in crime rates in rural 
areas (Donnermeyer & Mullen, 1987; Scorzafave et al., 
2015), little is documented in the literature on the nature of 
rural violence and the potential differences in crime rates 
between urban and rural areas. Similarly, fear of crime does 
not seem to be addressed as a problem in rural areas (Cec-
cato, 2017) and studies on crime and victimization are also 
focused on urban areas, as these problems tend to be more 
prevalent in urban communities. However, the prevalence of 
these issues in rural areas is rising nowadays (Muhammad, 
2002; Scorzafave et al., 2015), which justifies a major ele-
ment of contribution by our study.

The literature on neighborhood dynamics has also 
focused little on rural communities. Lev-Wiesel (2003) 
showed that the quality and quantity of social interactions 
were higher among rural residents than those living in the 
city in Israel. Studies in the United States have shown that 
the types and extent of behaviors in the neighborhood are 
limited by factors such as age and income (Wenger, 1990). 
Nation et al. in turn (2010) found that residents in urban 
and suburban areas are more likely to discuss neighborhood 
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problems (including crime and violence) than residents in 
rural areas. Neighborhood relations in rural areas would be 
more associated with lending or borrowing everyday items 
and watching over properties.

Case Study and Hypothesis

Located in Latin America, Brazil is part of the so-called 
Global South. The country is divided into 26 states and one 
federal district that comprises 5570 municipalities with a 
total population of 212 million (IBGE 2010).2 In the con-
text of violent crimes, the country has historically sustained 
high homicide rates, with over 628,000 homicides registered 
in the ten-year period from 2008 to 2018. While the most 
recent data still show a downward trend in homicide rates 
(from 31.6 to 27.8 homicides per 100 inhabitants between 
2017 and 2018), these rates remain very high (Cerqueira 
et al., 2020). The vast majority of victims are men (91.8%), 
while women report the highest prevalence of non-lethal 
aggressions–which can be explained by gender issues (Cer-
queira et al., 2019, 2020).

Within this violent context, the population’s sense of 
safety is expected to be affected, reducing their well-being 
and quality of life. According to IBGE (2010), this sense of 
safety is still high within households, but decreases within 
the neighborhood or city: 78.6% of the Brazilian population 
feel safe at home, compared to 67.1% in their neighborhood 
and only 52.8% in the city.

Urban and Rural Brazil

The problem of escalating violence in Brazil is not lim-
ited to urban areas. Although less than 14% of Brazilians 
live in rural areas, this population has also experienced an 
increase in violence. In the 1988–2009 period, for example, 
a 296% rise in attempted robbery/theft victimization in rural 
areas was seen, with other types of crime also registering 
an increase, including concluded robbery or theft (16%) 
and physical assault (94.1%). This upward trend was also 
observed in urban areas, but with differences depending on 
the type of crime. Lower growth than rural areas was found 
for both attempted robbery or theft (197.5%) and physical 
assault (37.5%) rates. However, in terms of concluded rob-
bery or theft victimization rate, urban areas experienced 
higher growth rates than rural ones (27.1%) (Scrozafave 
et al., 2015). These trends suggest that the growth of vio-
lence in Brazil does not only affect urban areas, and that 
crime rates may occur in different ways in the urban and 
rural divide. Therefore, it is important to analyze the two 
areas separately.

In our database, the definition of urban and rural is based 
on the Brazilian 2000 Demographic Census. Urban areas 
are considered cities, villages, or isolated urban areas. Rural 
areas are comprised of municipalities outside large metro-
politan areas, dispersed settlements, and villages located 
outside the urban center in municipalities of varying sizes. 
These places have different characteristics and needs and 
face challenges in the areas of population, economic struc-
ture, crime, and security (Ceccato & Ceccato, 2017).

Residents Residents

Neighboring

Neighborhood is 
perceived as safe.

Neighborhood is 
perceived as 

unsafe.

Neighborhood
Individual Characteristics
- Gender
- Age
- Personal income
- Previous victimization

Neighborhood Environment

- Social characteristics
- Interaction with neighbors
- Community crimes

- Economic characteristics
- Physical structure characteristics

Perceived 
Safety

Individual characteristics 
and neighborhood 
environment affect 

individual perceived safety.

Subjective 
well-being

Global 
Satisfaction 

with Life

Residents engage 
in more social 

interactions with 
their neighbors. 

There is a sense 
of community, 

social and 
emotional 
support.

Residents use 
their relationships 
with neighbors to 

protect 
themselves.

Activities are centered 
around talking about

local crimes and 
participating in 

neighborhood watch 
groups.

These interactions generate 
a lower social benefit. It 

negatively affects 
perceived safety and 

subjective well-being.

These interactions generate 
a social benefit which 

positively affects perceived 
safety and subjective well-

being.

Indirect 
victimization and 
perception about 
neighbor’s safety 

perceptions.

They take actions to try to 
control crime informally. 

Neighbors offer information 
to each other as they interact. 

Fig. 1  The effect of relative conditions in the neighborhood on perceived safety Source: elaborated by the authors

2 https:// www. ibge. gov. br/ apps/ popul acao/ proje cao/ index. html

https://www.ibge.gov.br/apps/populacao/projecao/index.html
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As a contribution beyond the urban–rural dichotomous 
analysis, this study will divide Brazil into four areas cat-
egorized by their degree of urbanization: urban, defined as 
urbanized areas, cities, and metropolitan areas; peri-urban, 
made up of cities of non-urbanized areas and isolated urban; 
accessible rural, which is an urban extension of a rural 
agglomerate and rural agglomerates; remote rural, com-
prised of isolated rural agglomerates, other agglomerates, 
and other rural areas other than agglomerates.3

Hypotheses

Due to the chaotic scenario described above, Brazil is a rel-
evant case for studies of crime and its consequences in the 
Global South. Based on the theoretical background exposed 
so far, three hypotheses were established.

H1 The subjective measure of an individual’s perceived 
safety (at home, in the neighborhood, and in the municipal-
ity) is positively influenced by the neighborhood perceived 
safety. Given that people’s relative perceptions to structure 
their subjective well-being depend on comparing themselves 
with a reference group (Easterlin, 2001), we tried to apply 
the same analysis to the subjective issue of perceived safety.

H2 Based on Nation et al. (2010), which shows that resi-
dents in rural areas are less likely to discuss neighborhood 
problems, we will test the hypothesis that the effect of neigh-
borhood perceived safety on an individual’s perceived safety 
decreases as we move towards more rural areas.

H3 Previous individual victimization affects an individu-
al’s perceived safety and this effect increases in more rural 
areas. The victimization model suggests a direct relation-
ship between being a victim and fear of crime (Crank et al., 
2003). As most crimes occur in urban areas (Ceccato & Cec-
cato, 2017) and perceived safety in rural areas is higher than 
in urban areas (Scorzafave et al., 2015), we will assume that 
being a victim in a rural area will make an individual feel 
more afraid.

H4 The subjective measure of perceived safety (at home, 
in the neighborhood and in the municipality) is negatively 
influenced by neighborhood victimization (indirect victimi-
zation), that is, by the proportion of individuals who were 
victims of some kind of crime in their neighborhood. This 
hypothesis is based on literature, which states that indirect 
victimization occurs when an individual learns or receives 
reliable information about victimization in the neighbor-
hood, leading to increased fear of crime (Lüdemann, 2006 

apud Hanslmaier, 2013; Unger & Wandersman, 1985). This 
effect is expected to decrease in more rural areas owing to 
the same reason described in H2.

Methodology

Data and Sample

The analyses for this study were carried out using data from 
the 2009 National Household Sample Survey (PNAD), a rep-
resentative national survey. PNAD investigates some socio-
economic characteristics annually, like education, labor mar-
ket, income, and housing. However, other investigations are 
made with special supplementary surveys that are applied in 
variable frequency. This is the case of the Victimization and 
Justice special survey, which was only conducted in 1988 
and 2009. Therefore, we used in our study the most recent 
database about victimization available. This supplement is 
relevant because it includes a subjective approach focused 
on the sense of safety in the Brazilian population. Accord-
ing to IBGE (2010), this approach expands the possibilities 
for analyzing the issues of victimization and justice, as they 
reflect the population’s sensitivity and attitude towards per-
ceived or experienced safety conditions.

As shown by Zaluar (2009), victimization surveys are 
important precisely because they allow to know the fre-
quency, nature, and circumstances of crimes and assaults 
that victimize people, as these cases are not always regis-
tered with the police for different reasons. At the same time, 
they make it possible to analyze the profiles of victims and 
their offenders, the relationship between them and the cir-
cumstances in which the crimes were committed. The types 
of crimes considered in the PNAD are physical assault, theft, 
robbery, and attempted theft and robbery.

An important characteristic of the microdata used in this 
research is the fact that both the individuals who reported 
the crime and those who did not report the crime of which 
they were victims responded to the Special Victimization 
Supplement. As a result, the data considered here are less 
subject to measurement errors than the official crime data 
(Sant’Anna et al., 2016).

In the 2009 PNAD, 399,387 people and 153,837 households 
were surveyed. However, by using the expansion sampling fac-
tor, the final sample will include 153,940,337 people (72.24% 
of the Brazilian population) for the purpose of considering 
only observations with complete responses (without miss-
ing data) for the variable of per capita household income and 
victimization, apart from considering only those respondents 
who responded to the supplement and reside in the surveyed 
household. The sample consists of 51.89% women and 48.11% 
men aged 10 years or older. The results of the estimations can 
be generalized for the entire population.

3 A more detailed definition of the four categories can be found in 
Appendix Table 7.
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The PNAD Sampling Plan: Definition of Neighborhood 
and Urbanization Categories

The PNAD is conducted based on a probabilistic sample of 
households obtained in three selection stages: the primary 
units are the municipalities; the secondary is the census 
tracts; and the tertiary is the households.

In the first stage, the municipalities are classified as self-
representative (probability 1 of belonging to the sample) 
and non-self-representative. Those belonging to the second 
category are stratified and, in each stratum, selected with 
replacement and with probability proportional to the resident 
population obtained in the 2000 Demographic Census.4

In the second stage, the census sectors are selected in 
each municipality in the sample, also with proportional 
probability and replacement. In the last stage, households 
are selected with equiprobability in each census tract.

In this study, the term neighborhood refers to the census 
tracts, and individuals from households in the same census 
tract are considered neighbors. In the victimization sup-
plement, 851 municipalities and 7818 census tracts were 
selected for investigation.

The urbanization categories were developed based on the 
census situation code variable, which divides urban and rural 
areas into eight categories. Based on these categories, we 
defined four new divisions by degrees of urbanization:

• Urban area: city or town in an urbanized area;
• Peri-urban area: city or town in a non-urbanized area and 

isolated urban area;
• Accessible rural area: rural agglomerate of urban exten-

sion and rural, isolated, populated agglomerate;
• Remote rural area: isolated rural agglomerate, nucleus, 

other agglomerates, and rural areas other than rural 
agglomerates.

Methods

The determinants of perceived safety will be estimated at 
three levels—household, neighborhood and municipality—
for each of the four defined urbanization categories. Given 
the binary characteristic of the dependent variable, which 
equals 1 if individual i feels safe in a given environment j 
[j = (household, neighborhood, municipality)] and 0 other-
wise, the following probit model will be applied:

where φ is the normal cumulative density function, β is 
a vector of parameters to be estimated, and x is the set of 
regressors. This set of regressors was chosen based on the 

(1)pi, j = Prob
[
yi, j = 1|x

]
= �

(
x�
i
�
)
,

literature on perceived safety, mainly in the three focus 
areas that were identified as the most relevant ones, namely: 
demographic effects, victimization experience, and social 
and physical conditions in the neighborhood and the urban 
environment (Austin et al., 2002). The neighborhood vari-
ables were developed based on Gori-Maia (2013). The vari-
ables considered in each of the vectors are shown in Tables 1 
and 2.

Regarding victimization, three strategies were chosen for 
its inclusion in the estimates. First, building on the approach 
by Austin et al. (2002), a binary for individual victimization 
was created that equals 1 if the individual was a victim of a 
crime, regardless of its nature, and 0 otherwise.

In a second step, the neighborhood victimization vari-
able was created that represents the proportion of people in 
the neighborhood who have been victims of some kind of 
crime, regardless of its nature, except the individual him-
self. Finally, the two variables were considered together for 
analysis in the final estimation.

At first, estimates were made only for the two categories 
of rural and urban areas. Given that in modeling there is a 
potential endogeneity problem in the victimization variable, 
two strategies were used to try and correct this issue: a probit 
model with instrumental variables (iv-probit) and a bivariate 
probit model (seemingly unrelated bi-probit), which addresses 
the problem of endogeneity when the endogenous variable 
is binary.5 As a tool to determine an individual’s exposure, 
a proxy was created based on a variable that measures how 
long he or she takes to travel from home to work. As a tool to 
determine individual victimization, a binary was created that 
assumes value 1 if an individual takes more than 1 h to com-
mute and 0 if he or she takes less time (Sant’anna et al., 2016). 
In this first stage, the probit model provided the best specifi-
cation, followed by the iv-probit correcting for endogeneity.

When applying the estimates to the four urbanization 
categories, however, the iv-probit model did not result in 
a good specification, with the tests indicating weak instru-
ments and no improvement in relation to the probit model.6 
Thus, for the analysis of each of the urbanization categories, 
the results shown here will be those estimated based on the 
probit model, which despite the endogeneity issue of the 
victimization variable, showed good specification and high 
percentages of correct predictions (PCP).

In addition, we understand that opening up the four cate-
gories by a degree of urbanization helps to reduce the hetero-
geneity problem. As we move to more rural areas, the stand-
ard deviation for variables that are relevant and have potential 

4 The most recent Demographic Census available for Brazil at the 
time of the application of 2009 PNAD.

5 The results for this first estimation stage can be obtained upon 
request to the authors.
6 The results for the iv-probit model for the four urbanization catego-
ries can be obtained upon request to the authors.
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Table 1  Definition, mean and standard deviation of individual and household variables

Source: elaborated with PNAD 2009/IBGE data; n = 153,940,337
a Average values are in monthly reais (R$) for per capita household income, years for age and schooling, rate for homicide rate and proportion for 
the further variables
b Standard deviation in parentheses

Variable Definition Meana (SD)b

Perceived safety at home 1 if the individual feels safe at his/her home and 0 otherwise 0.787 (0.409)
Perceived safety in the neighborhood 1 if the individual feels safe in his/her neighborhood and 0 otherwise 0.673 (0.468)
Perceived safety in the municipality 1 if the individual feels safe in his/her municipality and 0 otherwise 0.531 (0.498)
Individual victimization 1 if the individual was a victim of robbery, theft, physical aggression or attempted 

robbery/theft between September 2008 and September 2009 and 0 otherwise
0.101 (0.301)

ln(monthly per capita household income) Natural logarithmic of the monthly per capita household income 6.010 (0.985)
Woman 1 if the individual is a woman and 0 otherwise 0.517 (0.499)
Schooling Years of schooling 7.171 (4.403)
Age Age in years 36.66 (18.48)
White 1 if the individual is Caucasian and 0 otherwise 0.483 (0.499)
Married 1 if the individual is married and 0 otherwise 0.412 (0.492)
Couple with no children 1 if the individual’s family composition is a couple with no children and 0 otherwise 0.143 (0.350)
Mother with children under 14 years old 1 if the individual’s family composition is a mother with all the children under 

14 years old and 0 otherwise
0.030 (0.172)

Apartment 1 if the individual lives in an apartment and 0 otherwise 0.085 (0.279)
Sewage 1 if the household has inappropriate sanitary drain and sewage and 0 otherwise 0.252 (0.434)
Homicide rate Homicide rate, by Federation Units 26.77 (11.09)

Table 2  Definition, mean and standard deviation of neighborhood variables

Source: elaborated with PNAD 2009/IBGE data; n = 153,940,337
a Average values are in monthly reais (R$) for per capita household income, years for age and schooling and proportion for the further variables
b Standard deviation in parentheses

Variable Description Meana (SD)b

Neighborhood perceived safety at home The share of the population in the neighborhood where the individual 
lives who feels safe at home

0.771 (0.151)

Neighborhood perceived safety in the neighborhood The share of the population in the neighborhood where the individual 
lives who feels safe in the neighborhood

0.661 (0.216)

Neighborhood perceived safety in the municipality The share of the population in the neighborhood where the individual 
lives who feels safe in the municipality

0.523 (0.268)

Neighborhood victimization The share of the population in the neighborhood where the individual 
lives who was a victim of robbery, theft, physical aggression or 
attempted robbery/theft between September 2008 and September 2009

0.098 (0.077)

Neighborhood sewage The share of households in the neighborhood where the individual lives 
which has inappropriate sanitary drain and sewage

0.249 (0.310)

ln(per capita household income in the neighborhood) Natural logarithmic of the monthly per capita household income in the 
neighborhood where the individual lives

5.879 (0.632)

Neighborhood schooling The share of family heads with secondary education diploma in the 
neighborhood where the individual lives

0.096 (0.064)
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endogeneity problems is reduced, thus indicating greater 
homogeneity in the samples (see Table 6 in Appendix).

Results

Tables 3, 4 and 5 show the results7 for an individual’s esti-
mated perception of safety at home, in the neighborhood and 
in the city in the four urbanization categories, respectively. 
Regarding the quality of fit for the models, the probit shows 
a good specification in all cases (Wald test χ2; p = 0.000).8

The variables are divided into two main groups: neigh-
borhood and individual characteristics. The results are 
estimated as marginal effects, meaning that for each small 
change in these variables, the probability of an individual 
reporting to feel safe increases/decreases by a magnitude of 
percentage points, that is equal to the estimated coefficient 
times 100. In the case of dummy variables, we analyze the 
discrete change from 0 to 1. For example, in Table 3, for 
urban areas, being a woman decreases the probability of an 
individual reporting to feel safe at home by 3.1 percentage 
points.

The name of each column represents which victimization 
variable was included in that estimation. For instance, in the 
columns named Individual Victimization, the results shown 
are for the estimations that measured previous victimization 
as previous individual victimization.

The first hypothesis, which postulates a positive effect of 
neighborhood safety perception on an individual’s percep-
tion, is confirmed for the three levels of analysis: the greater 
the proportion of individuals in the same neighborhood who 
report feeling safe at home and in their neighborhood or 
municipality, the greater is the probability of an individual 
also perceives safety at the same locations. For instance, in 
Table 4, in urban areas, small increases in the proportion of 
individuals in the same neighborhood who report feeling 
safe can increase the probability of an individual also reports 
feeling safe in the neighborhood by 83 percentage points.9 
The literature supports this result based on the assumption 
that people construct their relative perceptions by comparing 
themselves with a reference group (Easterlin, 2001) and by 
exchanging information with their neighbors to build a sense 
of well-being. In other words, as they interact and exchange 
information about this sense of feeling, the neighbors who 
receive this information tend to feel safer too.

It is also worth stressing that the greatest effect of this 
neighborhood perception is found for perceived safety in 

the municipality in the four categories of urbanization under 
analysis. It means that for an individual, the way his/her 
neighborhood perceives safety in the municipality influences 
more his/her perception of safety than in locations such as 
their homes or neighborhood. Given this high influence, this 
could indicate that, if the safety in the municipality increases 
(due to a public policy, for instance), the exchange of infor-
mation between neighbors about how safe they feel can help 
to reduce the feeling of insecurity that occurs when an indi-
vidual leaves his or her home, resulting in a higher wellbeing 
for the entire population.

The second hypothesis, which is relevant to the contribu-
tion of our work as it explores the effects for each urbani-
zation category established, provides mixed results. It is 
partially confirmed for perceived safety at home and in the 
neighborhood: the relationship between neighborhood per-
ceived safety and individual’s perception of safety decreases 
in rural areas, but the result for accessible rural is lower than 
remote rural.

While in urban areas the increase in the proportion of 
individuals who feel safe at home (Table 3) increases the 
individual’s propensity to feel safe at home by 74.3 per-
centage points when individual victimization is considered, 
in accessible rural and remote rural areas this effect cor-
responds to 58.6 and 70.4 percentage points, respectively. 
This difference increases at the neighborhood level, with the 
effect in more urban areas equaling to an increase of 83.0 
percentage points in an individual’s propensity to feel safe in 
the neighborhood, up from 70.3 in remote rural areas. These 
results show that the perception of safety by the neighbor-
hood influences the individual perceived safety in urban 
areas more than in rural ones. Considering that information 
exchange in the relationship between neighbors is an impor-
tant factor to understand relative perceptions, this result can 
be justified based on Nation et al. (2010), who show that 
residents in rural areas are less likely to discuss neighbor-
hood problems, including crime and violence in the com-
munity. Thus, as the exchange of these perceptions is lower, 
its effect on individual perception also tends to be lower.

The models were estimated considering three possibili-
ties for the victimization analysis. First, only previous indi-
vidual victimization was considered. Then, only neighbor-
hood victimization (indirect victimization) was considered 
and finally, the two were analyzed together. The central 
hypothesis about the negative effect of previous individual 
victimization was confirmed by the results, which were sta-
tistically significant for the three levels of analysis and for 
the four urbanization categories. However, the results for 
the magnitude of this effect were mixed. The hypothesis 
that the effect of previous individual victimization would 
be greater in more rural areas was only corroborated for 
perceived safety at home.9 When previous individual victimization is included in the mod-

eling.

7 Tables with complete estimates and test statistics can be requested 
from the authors.
8 See Cameron and Triverdi (2009).
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Regarding perceived safety at home, the greatest effect 
was found in remote rural areas, where the fact of having 
been a victim of a crime reduces an individual’s probability 
to say they feel safe at home by 13.0 percentage points, com-
pared to 12.0 percentage points in urban areas. Concerning 
perceived safety in the neighborhood, the greatest effect of 
victimization is found in urban areas, while for perceived 
safety in the municipality the greatest effect is found in 
accessible rural areas. These mixed results do not allow us 
to conclude that previous victimization decreases the prob-
ability of feeling safe in a higher magnitude in rural areas, 
requiring further investigation.

Regarding the hypothesis that neighborhood victimiza-
tion has a lower effect on perceived safety in more rural 
areas, it could not be corroborated. Concerning perceived 
safety at home, the hypothesis could not be assessed since 
neighborhood victimization was only significant in urban 
areas. A similar scenario is found in the municipality, where 
neighborhood victimization was only significant in acces-
sible rural areas. About perceived safety in the neighbor-
hood, the hypothesis was not corroborated. Neighborhood 
victimization was only significant for urban and remote rural 
areas, but with greater magnitude in the latter.

The results are uncertain when we consider the estima-
tion with the variables of previous individual victimization 
and neighborhood victimization jointly. Previous individual 
victimization has a negative effect, while neighborhood vic-
timization has a positive effect on perceived safety. This is 
likely due to collinearity between the two variables inserted 
in the model, so these results are not considered robust for 
the analysis. Including the type of crime of which the indi-
vidual was a victim may be an interesting approach for test-
ing this hypothesis in future research.

In addition to the results aligned with the hypotheses 
developed, it is worth noting the results that corroborate the 
literature regarding the fact that women are more fearful of 
crime (Perkins & Taylor, 1996; Skogan & Maxfield, 1981; 
Toseland, 1982). The female group’s perceived safety is 
lower than that of men, whether at home and in their neigh-
borhood or municipality and in urban or rural areas. The 
effect, however, decreases as we move to more rural areas, 
which is an interesting finding that should be a focus of 
future research. For single women with children, the rela-
tionship with perceived safety at home is negative: these 
women feel less safe at home than others in different family 
compositions. It is interesting to observe that this relation-
ship is higher in rural areas (mainly in remote rural), which 
can also be further investigated in future research. Regarding 
perceived safety in the neighborhood and the municipality, 
this relationship is not clear since some results were not 
significant.

Although the literature indicates that individual income 
and schooling increase safety perceptions and reduce fear of 

crime (Austin et al., 1994; Lee, 1981), these relationships 
could not be fully corroborated in our study. The positive 
and significant relationship with income was only observed 
in urban areas in the three levels of safety perceptions. 
Therefore, it was not possible to analyze the differences with 
rural areas. The relationship between safety perceptions and 
schooling, when significant, was negative and very low.

Per capita income of neighbors presented an unexpected 
signal, although significant: the relationship is negative 
with safety perception at home, in the neighborhood, and 
the municipality. Neighborhood schooling, measured by 
the proportion of family heads in the neighborhood with at 
least a high school degree, was significant in few models. 
Concerning the perception of safety at home, for instance, 
the relationship is significant only in urban and remote rural 
areas. In the first, the increase in the proportion of neighbors 
with at least a high school degree leads to an 8.0 percentage 
point increase in an individual’s likelihood of saying they 
feel safe at home, compared to an increase of 22.2 percent-
age points in remote rural areas.

It was not possible to assess the relationship between 
homicide rate and perception of safety since it was sig-
nificant only for remote rural areas. In this case, although 
the expected negative relationship was verified, it had a 
low magnitude (approximately 1.5 percentage points). We 
hypothesize that we could not assess this relationship since 
the homicide rate data was measured for each federation unit 
and not for the census sectors delimited as neighborhoods 
in our study.

Discussions

The results show robust evidence of the positive relationship 
between neighborhood perceived safety and an individual’s 
perceived safety. The hypothesis that the magnitude of this 
relationship would diminish in more rural areas was par-
tially confirmed in the estimates for perceived safety in the 
household and in the neighborhood. For perceived safety in 
the municipality, a similar result is only obtained when indi-
vidual victimization is considered. The lesser effect of previ-
ous individual victimization in more rural areas was partly 
confirmed (except for perceived safety in the municipality).

Neighborhood victimization (indirect victimization) did 
not produce the expected results. The indirect victimization 
model suggests that those who engage in social interactions 
and are concerned about crime-related problems have higher 
levels of fear (Skogan & Maxfield, 1981). Likewise, indirect 
victimization occurs when an individual learns or receives 
reliable information about victimization in the neighbor-
hood, leading to increased fear of crime (Unger & Wan-
dersman, 1985). If fear of crime is higher, the perception of 
safety diminishes.
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This relationship between neighbors is a type of social 
relationship that plays an important role in explaining sub-
jective well-being. The relationship in rural communities, 
however, is yet to be studied in detail. The available results 
show that these dynamics of interaction between neighbors 
in rural areas are not based on exchanges of information 
about problems in the neighborhood (Nation et al., 2010), 
which can decrease the effect of neighborhood (relative) per-
ception on individual perception.

Our study has limitations in the analysis of neighborhood 
dynamics, which may have affected the results for indirect 
victimization. The literature mentions, for example, that 
there is an inverse relationship between integration between 
neighbors and fear. Hunter and Baumer (1982) show that 
people are less afraid when they are able to differentiate 
their neighbors from strangers in the neighborhood, while 
Harper and Gillespie (1997) identified that in rural areas, 
this support network often comes from family and friends 
and not from neighbors. Further deepening the understand-
ing of the relationship dynamics in rural communities is thus 
relevant for producing more robust results on the importance 
of increasing perceived safety to ensure a sense of well-
being and quality of life among people.

Regarding limitations, we first discuss our database. 
Whilst our study does not intend to elaborate a conjunc-
tural analysis, but rather to build a cross-section analysis 
as a source of information to understand the relationship 
between the considered variables, we understand that the 
time lag involved is a limitation to be listed. The inclusion of 
a variable to measure the influence of local media on safety 
perceptions, although very relevant, was not possible due to 
the lack of data for the considered period.

An important limitation is our victimization variable. 
This variable was built without considering the different 
types of crime that an individual was a previous victim. 
According to Ferraro and LaGrange (1987), consider the 
types of crime can bring important differences to the per-
ception of safety and fear analysis. Although PNAD data-
base classifies three types of crime (attempted robbery or 
theft, concluded robbery or theft and physical assault), our 

methodological strategy was not to make this distinction at 
first. Therefore, we leave this suggestion to future research.

Conclusions

This study aimed to assess the effect of neighborhood per-
ceived safety and neighborhood victimization (indirect vic-
timization) on an individual’s perception of safety, taking 
Brazil as the object of study. As a new contribution, our 
study sought to analyze the different effects on perceived 
safety in urban and rural areas within four urbanization 
categories.

The study started from the idea that neighborhoods are 
environments of important interaction between their resi-
dents. In interacting socially, neighbors exchange relevant 
information about their own perception of security and pre-
vious victimization, which will build a subjective analysis 
of an individual’s perceived safety.

From the results, it can be concluded that investing in 
public security can improve the population’s general qual-
ity of life and well-being. With an increased perception of 
safety, the population will suffer less from psychological 
distress and will tend to invest more in their health and 
build relationships of trust with their neighbors, creating 
a sense of community that plays a major role in improving 
well-being.

The extension of this analysis to rural areas, which have 
been witnessing an increase in crime rates, is important so 
that public security interventions are not restricted to urban 
areas only. Increasing public security will not only reduce 
the risk of victimization for the population as a whole, but 
also improve subjective measures of well-being and quality 
of life.

Appendix

(See Tables 6, 7).
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