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Abstract

The use of geospatial analytical tools has recently advanced risk perception research,
with growing interest in spatial dimension. Available reviews of risk perception studies
usually focus on specific types of risk or look at various socio-psychological, cognitive
and cultural factors, and there are no systematic reviews of empirical research
analysing the effect of proximity on risk perception. This article synthesizes the
evidence from 8| empirical studies that investigate the significance of proximity on
subjective risk perception. The systematic review focused on summaries of research
methods, samples, geographic coverage, measurements and direction of influence of
proximity variables on risk perception and types and sources of risk. The majority
of the studies analysed implemented quantitative research. The most popular data
collection methods were face-to-face interviews and postal surveys, but only half had
representative samples. Studies looking into the effect of proximity on risk perception
most often analysed environmental and technological risks. Two-thirds of the empirical
studies found a significant impact of proximity on risk perception; the majority of these
showed a positive correlation, with respondents living closer to hazards having higher
risk perceptions. Negative correlations of risk perception with proximity are more
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characteristic of nuclear risks. Co-occurrence analysis of sources-of-risk and objects-
at-risk has identified three most frequent clusters: impact of floods on economic
properties; impact of other natural hazards on economic properties and impact of
industrial facilities on health and lives.

Keywords
Proximity, quantitative research, risk perception, spatial dimension of risk, systematic
literature review

Introduction

For decades, studies of public risk perception have analysed the complexity of determin-
ing factors. These factors encompass a broad range of socio-demographic, psychologi-
cal, cognitive, cultural, experiential and other types of factors and the theoretical
explanations behind them. International comparative studies of risk perception not only
allow the identification of universal determinants of risk perception but also facilitate the
tracking of changes in risk attitudes over time. However, Miiller-Mahn and Everts (2013)
note that there is a lack of attention to the space dimension in risk theory. They provide
examples of risks that are global by definition but produce locally observable outcomes
and consequently shape the complex ‘landscapes of risk’, as Miiller-Mahn and Everts
(2013: 24) put it. These examples where global risks are embedded in local settings
include climate change, the COVID-19 pandemic, terrorism or similar threats. On the
contrary, local industrial, technological and infrastructure objects or events like riots or
similar that have specific locations and attributed location ‘name tags’ (e.g. Fukushima,
Madrid bombing and Wuhan outbreak) represent global risks and sources of risk.

Proximity can be measured objectively (distance of individual to the specific risk
object) or can be subjectively reported. Bickerstaff and Simmons (2009: 866) conceptu-
alize the notion of proximity in terms of practices — how things are made present or
absent — and this way of thinking about proximity relates to risk subjectivities. For exam-
ple, there are adverse psychological effects related to individuals’ physical proximity to
large technological facilities, where people living in close proximity tend to have less
concern (Bickerstaff and Simmons, 2009: 867). People can also misinterpret their prox-
imity when it is subjectively reported. Lyons et al. (2020) identify that science knowl-
edge, media use and direct social contact with people working in risk industries affect
subjective perception of proximity to risk objects. The aim of this article is to synthesize
evidence from empirical studies that investigate the effect of proximity on subjective risk
perception. The article presents the results of a systematic literature review of the prox-
imity variable in risk perception studies.

With the growing body of studies investigating the space aspect in risk perception, it
is important to systemize the state of the art. There are several publications that present
systematic literature reviews of risk perception. Most of the systematic literature reviews
deal with risk perception from natural hazards in general and floods in particular (e.g.
Bubeck etal., 2012; Kellens et al., 2013). The spatial dimension was the focus of Klonner
et al.’s (2016) study, which summarized how volunteered geographic information is used
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by citizens in natural hazard analysis. Studies on proximity and perceptions frequently
focus on one type of risk (as noted by Lyons et al., 2020); thus, we aim to systematize
empirical studies dealing with all types of risk in order to identify general characteristics
of the relationship between proximity and risk perception.

We are specifically interested in empirical studies where primary data were collected,
where risk perception is conceptualized as a dependent variable and where proximity is
treated as an independent variable in the analytical models. The specific tasks of this
article include: (1) identifying and retrieving international evidence relevant to the use of
proximity variables in risk perception explanatory models and (2) synthesizing system-
atic review results to inform further research about the effect of proximity on subjective
individual risk perception with a special focus on (a) methodologies and sampling strate-
gies; (b) the operationalization of proximity variables and risk perception variables; (c)
size and direction of effects of the proximity variable on risk perception and (d) types of
risk and objects at risk investigated in empirical studies.

Materials and methods

The systematic literature review approach was followed in our research (Grant and
Booth, 2009). Our methodological decisions and procedures are described below.

Identification and sampling procedures

In order to obtain non-biased results and to establish a reliable evidence base, we fol-
lowed PRISMA-P recommendations (Moher et al., 2015) for the identification, search
and sampling of relevant texts. The full flow diagram is presented in Figure 1.

The identification stage included sourcing texts from the Web of Science (WoS) Core
Collection and SCOPUS databases. Search keywords included: spatial*, spatial analysis,
proximity, distance, risk perception, hazard perception, danger perception and threat per-
ception. Inclusion criteria for entries from both databases: journal article in English, and
the year of publication was 2020 or earlier. Additional inclusion criteria for SCOPUS:
subject areas included environmental, social, earth and planetary sciences, medicine,
psychology, arts and humanities, business management and accounting, economics,
econometrics and finance, health professions and multidisciplinary. Additional inclusion
criteria for entries from the WoS Core Collection related to the Social Sciences Citation
Index (SSCI), Arts & Humanities Citation Index (A&HCI) and Emerging Sources
Citation Index (ESCI) indexed fields. Duplicates were removed using EndNote.

Titles and abstracts of all sourced articles were screened manually by two independ-
ent researchers. Articles that reported empirical measurements of individual subjective
risk perceptions and geographical proximity/distance were included for further full-text
screening (e.g. the article by Danso-Amoako et al. (2012) was not included, because it
writes about dam failure risks, but not risk perception). Any article presenting theoretical
discussion, meta-analysis/systematic review or an expert survey was excluded at this
stage (for example, Edwards et al., 2014, included in-depth expert interviews). The next
stage included full-text reading by the same two researchers. Articles were excluded
based on the following exclusion criteria: No primary empirical data were reported;
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Figure |. Identification and sampling strategy.

geographical proximity/distance was not measured (e.g. social distance was measured);
subjective perceptions of risk (by lay people) were not the dependent variable; the effect
of proximity/distance on risk perception was not evaluated; primary empirical data were
not reported or full text was not available.

Interrater reliability was assessed following the suggestions by Cohen (1960) and
McHugh (2012). The two independent researchers jointly selected a total of 152 articles.
After two rounds of discussion on initial misunderstandings and incongruences, the
researchers unanimously agreed to include 81 articles and to exclude 46, with 25 unre-
solved cases (Shao et al. (2017) represent an unresolved case, where researchers could
not agree if the dependent variable of perceived changes in risk fits the exclusion crite-
rion). This corresponds to 84% interrater agreement and is considered a strong level of
agreement (McHugh, 2012). Following McHugh’s (2012) approach, we calculated
Cohen’s kappa at 0.67. This is considered ‘substantial’ by Cohen (1960; McHugh, 2012).
The reliability of data is therefore strong/substantial. The final sample consisted of §1
research articles included for coding and analysis.

Coding scheme

The pre-defined set of codes was developed based on our research questions and previ-
ous studies (Gaur and Kumar, 2018). Our code structure consisted of: (1) methodologies,
methods and samples; (2) operational definitions of the independent variable (proximity)
and dependent variable (risk perception); (3) types of risk and objects at risk and (4)
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Table I. Coding scheme for systematic literature review.

Code structure

Code name

Coding (entry values)

(1) Methodologies,
methods and
samples

(2) Operational
definitions of
independent and
dependent variable

(3) Types of risk and
objects at risk

(4) Significance of
proximity on risk
perception

Methodology
Methods of data
collection

Sample sizes
Sample types

Target populations

Country of study
Proximity measure
Data collection for
proximity

Risk perception:
wording and scale
Sources of risk

Types of risk

Objects at risk

Significance of
proximity
Size of effect

Direction of effect

Codes: quantitative, qualitative, mixed
methods

Text entry, multiple methods separated
by commas

Numerical

Codes: representative, non-
representative, not indicated

Codes: multi-country study, national,
regional (includes states, counties,
autonomous territories within
countries), local (specific area, also
includes cities), specific populations
Text entry, multiple countries separated
by commas

Codes: subjectively reported, objectively
calculated

Text entry: paraphrasing how spatial data
were collected

Text entry: exact quotations from
articles

Text entry: sources of risk, for example
flood, climate change and so on

Codes: environmental, technological,
social, economic, geopolitical

Text entry, separated by commas

if multiple (individual/family, local
community, country, global, environment
in general, particular species, economic
assets, health)

Codes: significant, non-significant

Text entry: copied measures and values
of coefficients, if available
Codes: positive, negative

significance of proximity to risk perception. The coding scheme developed by the authors
for the systematic literature review is presented in Table 1.

In the third part of the coding scheme (types of risks), the classification of risk
types was based on global risk reports by the World Economic Forum (2020) that
include five types of risks. Judgement on how to code ‘type of risk’ was made based
on the sources of risk; coding of ‘object at risk’ was based on the risk perception ques-
tions in the survey or other types of empirical research. The direction of effect was
coded considering proximity: positive direction of effect means that individuals closer
to risk objects perceive risks as higher, while negative direction means that those who



6 Current Sociology 00(0)

live closer see risks as lower. The coding system was tested on part of the sample by
two coders before the final code scheme was confirmed. Excel, SPSS and MAXQDA
were used as tools to analyse the coded data.

Results

Time line of publications, methodologies, methods and sampling strategies

The number of articles investigating the relationship between risk perception and prox-
imity was consistently modest until it experienced a dramatic increase in 2008 and then
in 2012. Since 2012, the average number of studies published yearly has increased sub-
stantially: the mean number of articles per year before 2008 (1994-2007) was 0.75, but
after 2008 (2008-2020), that number rises to 6.

The majority of the studies have conducted their fieldwork in the United States. If we
consider continents, North America and Europe account for 72.9% of the sample. On the
contrary, North American articles often focus on different kinds of risk in comparison
with European studies: 59.5% of all North American articles deal with environmental
risks (only 31.8% of European ones), whereas in Europe, technological risks are most
often researched (63.6%).

The majority of the studies employed a quantitative methodology. Almost 9 out
of 10 articles (88.2%) used only quantitative methods, whereas 7.9% combined
both quantitative and qualitative methods, and only four articles employed only
qualitative methods (in-depth interviews, Q methodology, cognitive maps). The
majority of articles used surveys as their primary data collection method, the most
popular method being the face-to-face interview (28.3%). Some studies (13.3%) do
not specify the kind of survey applied in their research. Notably, 40.8% used repre-
sentative samples, and 10 articles did not include information on whether samples
were representative.

Operational definitions and measurements

Risk perception as the dependent variable. There is a variety of wordings and scales to meas-
ure risk perception in the sampled studies. Not all articles report the exact wording of ques-
tions related to risk perception (15 studies have not provided the wording). Only a quarter
of the articles (20 studies) used the word ‘risk’ in the formulation of questions. Seven stud-
ies asked respondents to estimate the likelihood of adverse events, such as earthquakes and
tsunamis (Buylova et al., 2020), floods (Brennan et al., 2016; Brody et al., 2017), wildland
fires (Ryan and Wamsley, 2008) and others. Other keywords in questionnaires included
‘worry’, ‘damage’, ‘fear’ and ‘danger’. Some questions were related to particular situations
or specific objects. For example, ‘I am sure it is only a matter of time before my workplace
is subject to another terrorist attack” (Nissen et al., 2015). A Likert-type scale was the most
often used measurement of risk perception (51%). However, not all articles indicate the full
wording of scale, and a different number of points were used in Likert-type scales, from 3
to 11. The scales used most often are the 5-point Likert-type scale (20%) and the 4-point
Likert-type scale (10.5%). Open-ended questions were used in four studies.
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Proximity as the independent variable

Proximity can be measured in two broadly defined ways, using either objective or
subjective measures. Objective measures are unequivocal and do not depend on the
subjectivity of the respondent (or the researcher). In many studies, the objective meas-
urement of proximity is a continuous figure such as kilometres of distance from the
hazard (e.g. Mueller, 2019), or a categorical measurement following a Likert-type
scale indicating the grade of distance (e.g. Rana et al., 2020). Objective measures are
most frequently used in our sample: 93.4% of all articles use some kind of objective
measure, such as computing the distance from the address (taken when interviewing
the respondent in the survey) to the source of danger. There are two articles that use
only subjective measures of proximity. Combest-Friedman et al. (2012) used the esti-
mated distance (in metres) from households to the coastline to assess the perception of
coastal hazards, finding a positive correlation between proximity and risk perception.
She et al. (2012), in an experimental design, found that individuals’ perception of the
distance between them and an incident point affects their interpretation of the likeli-
hood of the occurrence of a hazardous event.

Effects of proximity on risk perception

Almost three-quarters of the studies in the sample (72.9%; see Table 2) revealed a
significant influence of proximity on risk perception, whereas a quarter of the stud-
ies reported that the correlation between distance and risk perception was not
significant.

Studies that found non-significant correlations were analysing different types of risk.
For example, Chung and Yeung’s (2013) study of Hong Kong residents’ perception of
risk towards a nuclear power plant found that distance to the plant was not a significant
factor explaining risk perception. Gray-Scholz et al. (2019), researching flood perception
in Canada, found that the significant predictor of risk awareness was elevation rather
than the distance from the source of danger. Thoresen et al. (2012) pointed out that psy-
chological proximity rather than geographical proximity better explained feelings of fear
and distress regarding terrorist attacks in Norway.

Of the studies that found a significant relationship, the majority showed a positive
relationship (63.6%). However, the remaining articles finding significance (9.3% of
the total sample) state a prima facie counter-intuitive result, finding a negative cor-
relation between proximity and risk perception — that is people feeling safer the
closer they are to the source of the danger. A negative correlation is more often
revealed in studies analysing nuclear risks (see Table 3), but nuclear risks are not the
only kind of hazard showing a negative relationship between proximity and risk
perception in our sample. Coquet et al. (2019) studied flood risk perception; Egondi
et al. (2013) analysed air pollution risk awareness; Islam et al. (2021) investigated
several kinds of risk, such as market risks for crop pricing for farmer settlements,
and Grasmiick and Scholz (2005) explored perceptions of risk associated with soil
contaminated by heavy metals.
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Table 2. Significance and direction of correlation between proximity to hazard and risk
perception.

Direction of Number of ~ References

significance studies

Positive 63.6% Arias et al. (2017); Arthur et al. (2018); Avdan and Webb
(68) (2019); Baird et al. (2009); Brennan et al. (2016); Brody

et al. (2008); Buylova et al. (2020); Calliera et al. (2019);
Combest-Friedman et al. (2012); Craig et al. (2019)3
Cutchin et al. (2008); Dada et al. (2020); Fischhoff et al.
(2003); Glatron and Beck (2008); Gotham et al. (2018);
Greenberg (2020); Guardiola-Albert et al. (2020); Hartter
et al. (2016); Hung et al. (2020); Kleftoyanni et al. (201 I);
Krause et al. (2014); Kreutzwiser et al. (1994); Kuhn
(1998); Laws et al. (2015); Li et al. (2016); Lima (2004)%
Lima (2006)% Lindell and Hwang (2008)?% Mahafza et al.
(2017); Masud et al. (2019); Moffatt et al. (2003)? Mueller
(2019); Murakami et al. (2016); Nissen et al. (2015);
Peacock et al. (2005); Poortinga et al. (2008)?; Prior et al.
(2019); Qasim et al. (2015); Rosoff et al. (2012); Ruz
et al. (2020); Ryan and Wamsley (2008); Sherpa et al.
(2019); Signorino (2012)? Sikder and Mozumber (2020);
SteelFisher et al. (2013)% Swapan et al. (2020); Tan et al.
(2019); Trumbo et al. (2011); Ullah et al. (2020); Williams
et al. (1999)% Woods et al. (2008); Yao et al. (2018);
Zhang et al. (2010); Zhao et al. (2015)?
Negative 9.3% Egondi et al. (2013); Frantal et al. (2016); Giordano et al.
(10) (2010); Grasmiick and Scholz (2005); Islam et al. (2021);
Jenkins-Smith et al. (2011); Rana et al. (2020); Venables
et al. (2012); Weiner et al. (2013)
Non-significant 27.1% Bonnet et al. (2012); Brody et al. (2017); Cale and Kromer
(29) (2015); Chung and Yeung (2013); Coquet et al. (2019);
Gavilanes-Ruiz et al. (2009)?; Gray-Scholz et al. (2019); Hao
et al. (2020); Huijts et al. (2019); Hung and Wang (201 1);
Islam et al. (2021)* Levéque and Burns (2019); Lindell and
Hwang (2008)%; Lujala et al. (2015); Marcon et al. (2015);
Mishra and Mishra (2010)? Rittelmeyer (2020); She et al.
(2012);Thoresen et al. (2012); Wei and Lindell (2017).
Total 100%
(107°)

Significance does not only mean statistical significance but rather any form of sound correlation, including
qualitative techniques.

?Articles containing more than one model or study in that category.

®The total number is higher than the number of sampled articles because some articles included multiple
empirical studies.

Reporting of the size of effects of proximity varies a lot in the analysed studies.
This variety is related to (1) the different measurements of both the independent vari-
able (proximity) and the dependent variable (risk perception) and (2) different
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Table 3. Nuclear risk by direction of correlation between risk perception and proximity.

Positive Negative Total®
correlation correlation
Nuclear risks 40.0% 60.0% 100%
4) (6) (10)
Other types of risks 94.1% 5.9% 100%
(64) “ (68)
Total 87.2% 12.8% 100%
(68) (10) (78)

2Non-significant correlations are not included in this table.

analysis methods used in the studies (e.g. correlations, regression models, etc.). Only
30.3% of studies clearly reported the size of effect of proximity (when this effect was
significant).

Types of risk and objects at risk

The World Economic Forum’s (2020) typology of risks was used to code the articles. The
type of risk was coded considering the source of the risk analysed in articles; one article
included several types of risk, so the total percentage of types of risk is higher than 100%
(see Figure 2).

Environmental risks (43 articles) and technological risks (38 articles) dominate in the
pool of articles dealing with the influence of proximity on risk perception. This tendency
might be related to the character of these risks, as these types of risk have a clearer spatial
dimension and they are often related to the specific locations (e.g. floods, highways,
industrial facilities or similar). Technological and environmental risks are often interre-
lated — for example, industrial facilities often cause high air or water pollution in the
local area.

The proximity dimension of geopolitical risk perception was mainly related to terror-
ist attacks in studies analysing cases related to the 9/11 World Trade Centre terrorist
attack in 2001 (Fischhoff et al., 2003), and the Oslo and Uteya Island attack in 2011
(Nissen et al., 2015; Thoresen et al., 2012). Terrorist risk perception is often related to
past experience of close proximity to an attack site. Social and economic risks are ana-
lysed in a small number of empirical studies, and they are usually mentioned together
with other types of risk. These studies often focus on the complex risks related to the area
where respondents live. Social risks, analysed in empirical studies, also include crime,
poverty and flu epidemics.

We coded the sources of risk in more detail to be able to classify the types of risk
analysed in empirical studies. The relational theory of risk (Boholm and Corvellec, 2011:
178) regards risk as ‘a product of situated cognition positing a relationship of risk linking
arisk object and an object at risk’. We thus studied what sources of risk (risk objects) are
reported within the analysed articles, and what objects are identified as being at risk. A
diversity of sources of risk and objects at risk is communicated in the research articles.
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Environmental risk 53.1
Technological risk 46.9
Geopolitical risk 9.9
Social risk 8.6
Economic risk 6.2
0 10 20 30 40 50 60 70
Percentage from all studies

Figure 2. Types of risk analysed in articles, % (N=81).

Table 4. Sources of risk and objects at risk studied in the articles (% and number of articles;
N=8I articles).

Sources of risk Percentage Objects at risk Percentage
and number of and number of
documents documents

Floods 25.9% (21) Health/lives 39.5% (32)

Natural hazards 25.9% (21) Property/homes 34.6% (28)

Industrial facilities 25.9% (21) Individual/family 16% (13)

(abstract)

Nuclear facilities/waste 16% (13) Community 14.8% (12)

Other 13.6% (1) Environment 13.6% (I1)

Climate change 8.62% (7) Local neighbourhood/ 11.1% (9)

settlement/landscape

Terrorism 8.6% (7) Infrastructure 8.6% (7)

Air pollution 7.4% (6) Employment/income 7.4% (6)

Infrastructure 6.2% (5) Country/world 6.2% (5)

Water pollution 6.2% (5) Individual safety 6.2% (5)

Biological hazards 4.9% (4)

Health hazards 4.9% (4)

The most studied sources of risk have been floods, various natural hazards, industrial
facilities and nuclear facilities (see Table 4).

Table 4 also presents a list of the most studied objects at risk. Risks posed to health
and life are most often studied, followed by risks to property or homes. While the diver-
sity of risk profiles communicated in the studied articles allows for generalizations in
systematic literature reviews, it hinders further meta-analyses, where the effects can be
aggregated only when they are measured with reference to a single source of risk affect-
ing one similar object at risk.

To study the most popular risk profiles — that is the most popular source-of-risk and
object-at-risk configurations — we conducted a co-occurrence analysis with MAXQDA
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Table 5. Most frequent configurations of sources of risk and objects at risk reported in the
same article.

Number of articles Source of risk Object at risk
15 Flood Property/home
14 Natural hazards Property/home
I Industrial facilities Health/lives

(see Table 5). With most of the configurations being very infrequent — for example ter-
rorism co-occurs with risk to health/life in only four articles (Fischhoff et al., 2003;
Nissen et al., 2015; Rosoff et al., 2012; Thoresen et al., 2012) and perceptions of risks
posed to the environment by nuclear facilities are studied in two articles (Weiner et al.,
2013; Williams et al., 1999), three bigger article clusters can be identified. The sources
of risk analysed most often are natural hazards or flood risks, and these studies focus
mainly on respondents’ perceptions of risk to the home or other properties. However, if
the source of risk is an industrial facility, objects at risk in risk perception studies are
related to people’s health and lives.

Conclusion

Miiller-Mahn (2013: xvii) notes that ‘Space provides the arena for the overlapping of
multiple risks in particular places or regions’. In this article, we aimed at summarizing
the perception of multiple risks and how individuals’ proximity to risk objects can
explain the variance in public risk perception. The systematic literature review revealed
that studies analysing proximity and risk perception can be divided into two areas in a
very broad sense, related to the twofold meaning of ‘proximity’. (1) The proximity of an
individual to a specific hazard, object or event: This type of study usually focuses on one
type of risk (such as an industrial facility, terrorist attack or flood) that can be located and
measured in space and time. (2) The level of risk in the area where the individual lives:
This type of research refers to types of risks that do not have a clear spatial dimension,
such as crime, poverty or pollution. Usually, this type of study will look at the complex-
ity of hazards in a specific area, identifying spatial vulnerabilities. A wide range of risk
profiles were identified. A risk profile refers to a configuration of source of risk and
object at risk studied together. Floods, various natural hazards, industrial facilities and
nuclear facilities were most often identified as sources of risk, while people’s health and
lives, as well as their property and homes, were most often identified as objects at risk.
Our study explored the methodological characteristics of empirical studies on the
effects of proximity on risk perception. We revealed certain research gaps, inadequacies
in the reporting of major methodological elements and problems in the semantics of
questionnaires. Almost half of the studies have been conducted in the United States, and
almost three-quarters if we include European countries and Canada. This focus on highly
developed regions for risk perception studies may misrepresent the effect of proximity
because these countries and regions do not fall into areas of high risk. For example,
according to the Global Guardian’s (2020) global risk assessment map, the regions with
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the highest multiple risk indexes are Africa, the Middle East and South America.
Considering the methods and samples in the analysed articles, a serious drawback of
some studies is the poor specification and description of the methods used in their analy-
sis. This gives rise to major difficulties when it comes to assuring reliability, the generali-
zation of conclusions and the possibility of replicating the study.

The review of risk perception operationalization in survey questionnaires and other
research instruments revealed that there is no semantic consistency in the wording of
questions. Different wording of questions may elicit different public understanding of
the risks under investigation. Another challenge is that there is no consistency of proxim-
ity measurement or risk perception measurement scales; therefore, it is not justifiable to
draw general conclusions on effect sizes. Thus, we rather focused on the direction (posi-
tive or negative) of the proximity effect on risk perception. Even if subjective risk per-
ception might not seem an easily quantifiable concept in survey research, the field of
spatial risk research might benefit from a more coherent approach in operationalising
‘risk perception’ and ‘proximity’.

The main research question presented in this study was related to the relationship
between proximity and public risk perception. Two-thirds of the analysed studies identi-
fied a significant relationship, and most often, the correlation was positive. However,
some studies identified a negative relationship between proximity and risk perception.
We found that this tendency is usually relevant to nuclear risks when people living closer
to nuclear power plants have a lower risk perception. Scholars propose several ways to
explain the negative correlation between proximity and risk perception. For example,
Egondi et al. (2013) attributed their negative correlation results to the tendency to assign
pollution to other areas away from people’s place of residency. This ‘hyperopia effect’ is
also commented on elsewhere (Uzzell, 2000). Grasmiick and Scholz (2005) noted that
from a psychological perspective, individuals living near to hazardous places are more
likely to develop dissonance-reducing mechanisms in order to ease their everyday life,
avoiding the negative effects of stress and fear. The concept of familiarization of risks
(Parkhill et al., 2010) can shed light to help understand the negative correlation of risk
perception and proximity, not only when nuclear facilities are involved. When people
live for long enough close to a hazard site, this risk area may become part of individuals’
everyday lives and thus the perception of risk could decrease.

The above-mentioned findings of ambiguity in the relation between proximity and
public risk perception highlight the aspects of the social construction of risk. Beck (2009:
11) noted that ‘the distinction between risk and cultural perception of risk is becoming
blurred’, and even rationalistic understanding of risk from authorities fails to respond to
the global complexities of crises. As risks become less calculable, more emphasis is
given to culturally and socially determined risk perceptions. The spatial proximity of
people to risk objects, analysed in our article, reinforces the individual and collective
construction of risk.

The systematic literature analysis provided valuable insights into the range of risks
studied in relation to proximity effects. An important finding is that the perception of
different types of risks most often, but not always, depends on the proximity of the indi-
vidual to the risk object. The geographical imbalance of the studies conducted, semantic
differences in the operationalization of variables and the methodological incompleteness
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of some research descriptions do not allow generalizability of the effect size or identifi-
cation of cultural differences. This study contributes to the further development of spatial
empirical research in the field of public risk perception and encourages more attentive
reporting of methodological elements in empirical studies.
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Résumé

L'utilization d’outils d’analyse d’ordre géospatial a récemment fait progresser la
recherche sur la perception du risque, avec un intérét croissant pour la dimension
spatiale. Les analyses disponibles des études sur la perception du risque se concentrent
généralement sur des types de risques spécifiques ou s’intéressent a divers facteurs
socio-psychologiques, cognitifs et culturels, et il n’existe pas de revue systématique des
recherches empiriques portant sur I'effet de la proximité sur la perception du risque. Cet
article offre une synthése des résultats de 8| études empiriques portant sur I'influence
de la proximité sur la perception subjective du risque. La revue systématique s’est
concentrée sur les résumés des méthodes de recherche, les échantillons, la couverture
géographique, les mesures et la direction de I'influence des variables de proximité sur la
perception du risque, ainsi que les types et les sources de risque. La majorité des études
analysées ont mis en ceuvre des recherches quantitatives. Les méthodes de collecte de
données les plus utilisées étaient les entretiens individuels et les enquétes postales, mais
seulement la moitié disposaient d’échantillons représentatifs. Les études portant sur
I’effet de la proximité sur la perception du risque concernaient le plus souvent les risques
environnementaux et technologiques. Deux tiers des études empiriques ont révélé un
impact significatif de la proximité sur la perception du risque; la majorité d’entre elles ont
montré une corrélation positive, c’est-a-dire que les personnes interrogées qui vivaient
plus prés des dangers avaient une perception des risques plus élevée. Les corrélations
négatives entre la perception du risque et la proximité se retrouvent davantage dans le
cas des risques nucléaires. L’analyse de la co-occurrence des sources de risque et des
objets a risque a permis d’identifier les trois associations les plus fréquentes: I'impact
des inondations sur les biens économiques, I'impact d’autres catastrophes naturelles
sur les biens économiques, et 'impact des installations industrielles sur la santé et la vie
des personnes.

Mots-clés
dimension spatiale du risque, perception du risque, proximité, recherche quantitative,
revue systématique de la littérature

Resumen
El uso de herramientas geoespaciales de andlisis ha hecho avanzar la investigacién sobre
la percepcion del riesgo en los ultimos tiempos, con un interés creciente en la dimensién
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espacial. Los andlisis disponibles sobre estudios de la percepcién del riesgo se centran
generalmente en tipos especificos de riesgo o analizan diversos factores sociopsicologicos,
cognitivos y culturales, y no hay una revision sistematica de investigaciones empiricas
que analicen el efecto de la proximidad en la percepcion del riesgo. Este articulo sintetiza
la evidencia de 81 estudios empiricos que investigan la importancia de la proximidad en
la percepcion subjetiva del riesgo. La revision sistematica se centrd en una andlisis de
los métodos de investigacion, las muestras, la cobertura geografica, las mediciones y la
direccién de la influencia de las variables de proximidad en la percepcion del riesgo, asi
como los tipos y fuentes de riesgo. La mayoria de los estudios analizados implementaron
investigacion cuantitativa. Los métodos de recopilacion de datos mas habituales fueron
las entrevistas cara a cara y las encuestas postales, pero sélo la mitad tenia muestras
representativas. Los estudios que analizan el efecto de la proximidad en la percepcién
del riesgo analizan en mayor medida los riesgos ambientales y tecnolégicos. Dos tercios
de los estudios empiricos encontraron un impacto significativo de la proximidad en la
percepcion del riesgo. La mayoria de ellos mostraron una correlacion positiva. Es decir,
los encuestados que vivian mas cerca de los peligros tenian percepciones de riesgo mas
altas. Las correlaciones negativas entre la percepcion del riesgo y la proximidad son
mas tipicas de los riesgos nucleares. El analisis de coocurrencia de fuentes de riesgo
y objetos en riesgo ha identificado los tres clusters mas frecuentes: el impacto de las
inundaciones en bienes econdmicos, el impacto de otros peligros naturales en bienes
econdmicos y el impacto de las instalaciones industriales en la salud y las vidas.

Palabras clave
dimensién espacial del riesgo, investigacién cuantitativa, percepcion del riesgo,
proximidad, revisién sistematica de la literatura



