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Abstract: This paper looks at three contaminated communities in southern Europe facing 

pollution from industrial and mining activity and analyses forms of avoidance behaviour, using 

both economic and sociological approaches. Based on a quantitative household survey, we 

show that avoidance behaviour is mainly explained by residential location and socio-economic 

characteristics. Pollution perception is not statistically correlated to most avoidance behaviour. 

From in-depth qualitative interviews we learn more about people’s risk perception and whether 

and why people adopt avoidance behaviour, including discovering some inventive solutions. 

To conclude, our results cast doubt on the efficacy of current public advisory communications.  
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1. Introduction 

Pollution is highly hazardous to health (Landrigan et al., 2018), but, people may reduce their 

exposure to pollution by adopting avoidance strategies. These can range from completely 

avoiding polluted areas to adapting their day-to-day behaviour in the hope of reducing their 

exposure.1 However, few studies explain the determinants of these strategies. This study aims 

to explore how pollution exposure and pollution perception affect day-to-day behaviour in sites 

that are polluted from ancient mining or industrial activity. We base our results on three 

extensive case studies in France, Spain and Portugal. In the study areas, pollution occurs in the 

soil but can also indirectly be transmitted through e.g. dust in the air, water, and/or locally 

grown food. We focus in particular on food consumption and drinking water consumption. For 

our analysis, we combine sociological and economic research approaches. 

The sociological literature on pollution in mining or industrial sites focuses very little on every 

day behaviour. We found mainly studies about the knowledge of pollution and risks (Irwin et 

al., 1999; Wynne, 1992).2 Some authors have highlighted factors that hinder the expression of 

critical voices in the public space.3 Few authors have attempted to describe the ordinary 

experience of pollution that is not necessarily told in the public space, including its corrosive 

effects (Corburn, 2005; Couch and Mercuri, 2007; Erikson, 1994; Freudenburg, 1997; Walker, 

2012). Without systematising the analysis, Edelstein (2004) discusses aspects of the experience 

of living in polluted areas, finding it to be mainly negative: social practices can be hampered or 

prevented due to the risks involved, for example having children, inviting guests to one’s home, 

using the water from one’s well. What emerges is the way in which the social fabric is torn 

apart by exposure to pollution and its uncertain consequences. Gramaglia (2014) points to other 

personal adjustments that are taken to mitigate risk: forms of vigilance and modified social 

practices that are clung to in the expectation that they could be protective. Such adjustments, 

some of which can be termed avoidance behaviour, are inadequately documented and hence the 

object of our study. 

                                                 
1 We use the terms ‘avoidance strategy’, ‘avoidance behaviour’, ‘coping practice’, ‘precautionary practice’ and 

‘averting behaviour’ interchangeably in accordance with different strands of the literature.  
2 Since Love Canal and Woburn (Brown, 1997), people have begun to produce the knowledge necessary to assess 

the health consequences of their exposure to industrial pollution (Brown, 2007; Lerner, 2010). Some authors have 

described cases, where corporations and authorities tended to minimise risks (Masterson-Allen and Brown, 1990), 

others have focused on environmental inequalities (Walker et al., 2005) and still others have illustrated the stages 

that lead from the identification of a problem to the formal complaint (Cable and Shriver, 1995; Holifield, 2009). 
3 Due to precariousness (Auyero and Swistun, 2008), institutional and political constraints (Kroll-Smith et al., 

2002; Zavestoski et al., 2002) or community and place attachment (Mah, 2009; Phillimore and Bell, 2013). 
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The economic literature on avoidance behaviour mainly focuses on air pollution (Bresnahan et 

al., 1997; Janke, 2014; Mansfield et al., 2006; Neidell, 2009; Sun et al., 2017), to a lesser extent 

on water pollution (Zivin et al., 2011) or food contamination (Shimshack et al., 2007). 

Literature on soil pollution is missing, with the exception of Levasseur et al., (2021) who focus 

on the extreme avoidance strategy of moving out of polluted areas. This research gap can be 

explained by a lack of data on soil pollution but also because air pollution peaks are episodic 

exogenous factors allowing causal inferences to be more easily established. In contrast, the 

chronicity of soil pollution makes its effects harder to identify. Nonetheless, existing studies 

provide interesting results with regard to avoidance behaviour. As early as the 1980s residents 

of Los Angeles, US, spent significantly less time outdoors and used more air conditioning when 

ozone concentrations exceeded the national standards (Bresnahan et al., 1997). In addition, 

several studies found socioeconomic and demographic heterogeneity in the relationship 

between air pollution exposure and avoidance behaviour (Mansfield et al., 2006; Shimshack et 

al., 2007; Sun et al., 2017). For instance, in China, Sun et al., (2017) found that air-pollution 

alerts caused purchases of mobile air filters and protection masks to increase, especially among 

higher income groups. Likewise, Mansfield et al., (2006) showed that wealthier households 

significantly limit children’s outdoor time on days with high ozone concentration. Shimshack 

et al. (2007) found that educated households with young children responded particularly well 

to warnings about fish consumption due to potential mercury pollution. Neidell (2009) and 

Janke (2014) noted that the adoption of avoidance behaviours strongly depends on opportunity 

costs, i.e. revenue earned with the best alternative activity. In the case of soil pollution exposure, 

Levasseur et al., (2021) found that the willingness to move out polluted areas was the highest 

among the richest and wealthiest individuals. However, nonlinearities were found: middle 

income groups showed higher propensities to stay because of potential housing advantages that 

polluted areas offer (e.g. lower housing price). Besides demographic and socioeconomic 

heterogeneity, several studies identified pre-existing health conditions as another factor 

(Bresnahan et al., 1997; McDermott et al., 2006; Skov et al., 1991).4 In this paper, we take up 

the fact that exposure and socio-demographic variables are important explanatory factors of 

avoidance behaviour. 

The psychological literature has stressed the importance of individual beliefs about risks and 

avoidance or coping strategies. Rogers (1975) showed that next to the magnitude of the noxious 

                                                 
4 They showed that those suffering from asthma, hay fever or lung disease, for example, are more likely to take 

action to avoid air pollution. 
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event and the probability of its occurrence, the perceived efficacy of a protective response is 

important to explain behaviour. This idea has been widely applied to health risks (see Milne et 

al.(2000) for a literature review) and more recently to natural risks (Grothmann and Reusswig, 

2006; Richert et al., 2017). In the latter context, the experience of a negative event and socio-

demographic factors have also shown to be crucial to explain protective behaviour. Awareness 

alone is not sufficient (Scolobig et al., 2012). Many psychological studies also highlight the fact 

that risk attitudes are context-dependent (Weber et al., 2002) and depend on the framing of the 

situation (Kahneman, 2011; Slovic, 1987; Slovic et al., 1981). Some general features have also 

been noted, such as a stronger risk aversion of women compared to men. In this paper, we detail 

the multiple facets of risk perception and their link to behaviour in a qualitative study. We focus 

on the link between pollution perception, exposure, socio-demographic variables and avoidance 

behaviour in a quantitative study. 

We adopt a mixed methods research approach (Bickerstaff and Gordon 1999, Creswell, 2014): 

on one hand we employ econometric analyses based on representative case-control surveys of 

nearly 1,200 households to quantify the association between the respondents’ perception of 

pollution and household’s eating and drinking behaviour. On the other hand we discuss and 

enhance the quantitative results using qualitative materials based on in-depth interviews in order 

to better understand the relationship between pollution perception and avoidance behaviour.  

Our work has implications for public policy insofar as it identifies significant ambiguities in 

averting behaviour. Since these can be attributed to a misunderstanding of public health 

campaigns, our results provide clear guidelines for policymakers in improving prevention 

programmes. 

We structure the article as follows: section 2 presents the quantitative and qualitative 

methodologies. In Section 3 we report the quantitative results and their qualitative enhancement 

based on in-depth interviews, and in Section 4 we discuss the quantitative and qualitative 

findings and provide recommendations for public policy before concluding in the final section. 

2. A mixed research approach based on three case studies 

In the following we first present the three case study areas we have been studying. We then 

describe the quantitative methodology, the setting-up of an original database and the 

econometric analysis. We finally discuss the qualitative methodology based on in-depth 

interviews. 
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2.1 Description of case study areas 

Viviez is a small town of 1,200 inhabitants located in the Aveyron department in the South of 

France. In the late nineteenth century a zinc factory was established in Viviez (1855) along with 

a coal-fired plant. The foundry operated until 1987 when its activities were limited to finishing 

zinc as part of the restructuring of the Belgium-based company Vieille Montagne (later called 

Umicore, before it was sold to Fedrus in 2017). From 1855 to 1987 two million tons of dry 

waste and mud containing heavy metals (arsenic, cadmium and lead) were released and 

stockpiled in slag heaps and basins. As later acknowledged by regional state services, this 

resulted in chronic contamination of the soil and rivers – a problem that was only partially 

addressed when some wastelands were remediated in the 2000s. 

Viviez’s economic and social dynamism increased with the arrival of the zinc factory. Its 

influence was regional, and it competed with the capital of the Aveyron department, Rodez. 

Once the foundry closed its influence rapidly declined. Today the factory employs around a 

tenth of the workers it used to. Other smaller factories were set up, two of which process metals 

and recycle batteries. Although the unemployment rate is lower than in the rest of the region 

the Viviez area is not as economically or socially vibrant as before. Many shops have closed. 

Several houses are vacant. Social life also declined as the population aged. 

The Sierra Minera de Cartagena-La Union is located in the province of Murcia in the southeast 

of Spain. It extends over around 50 km2 between Cartagena, the Mediterranean Sea and the 

coastal lagoon of the Mar Menor. The extraction of silver and lead began in pre-Roman times. 

Exploitation by means of underground mining, with various periods of boom and bust, 

continued until the middle of the twentieth century when much more intensive extraction began 

with opencast quarries and a new system of mineral concentration by means of differential 

flotation. Mining ended in 1991. The scars from the most recent exploitation transformed the 

soils of the Sierra into a landscape of holes, artificial mountains, acid lakes and piles of mining 

waste (Hunink et al., 2004). In the second half of the twentieth century waste from mining 

concentrated by differential flotation was dumped into the Mediterranean at Portman Bay, 

which was filled by this waste along its 0.72 km2 surface area, leaving major problems for the 

local environment and health (Banos-González and Baños Páez, 2018). In the nearby town of 

Alumbres, 14 different industrial facilities linked to the petrochemical industry are in operation 

(Banos-González and Baños Páez, 2013). 
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The main town of La Union has close to 20,000 inhabitants, while the small villages of Portman 

and Llano del Beal have 1,000 and 1,200 inhabitants respectively. The former mining area now 

has high unemployment and low infrastructural development. In surrounding areas, intensive 

agriculture has developed and some Natura 2000 sites have been created. The tourist sector has 

grown on the coast but not directly in the former mining areas (Conesa et al., 2008; Martínez 

Soto et al., 2016). 

The municipality of Estarreja is located in the region of Central Portugal. Its only city, Estarreja, 

has 7,500 inhabitants. The municipality hosts a chemical complex producing mainly 

ammonium sulphate, nitric acid and ammonium nitrate but also synthetic resins (PVC). Along 

with the Sines complex, it is one of the most important petrochemical sites in Portugal. It is also 

part of one of the largest wetland systems in the country with a natural habitat of great diversity, 

which is subject to environmental protection. The factories and chemical plants brought 

employment and economic growth on one hand while severely impacting the environment and 

altering the landscape on the other. Since the establishment of chemical industry in the mid-

1930s and until the beginning of the twenty-first century the area’s soil, surface water and 

groundwater were subject to intensive contamination.  

The 2000s saw the establishment of ERASE – an association of industry and local authorities 

under the stewardship of the Portuguese Environment Agency that undertakes remediation 

projects in the area. The municipality has made substantial investments for culture and leisure 

in the town of Estarreja (such as the Estarreja Cine-Theatre, the ESTAU Urban Art Festival and 

a town carnival) and communicates on the high ecological values present in the coastal area 

(e.g. BioRia project). Although several contamination issues remain in the area, and are 

consistently identified by the scientific community, there is almost no public debate on the topic 

of pollution. 

In short, we study industrially polluted areas at different stages of development: (i) ex-mining 

towns (Portman and Estrecho de San Ginès), (ii) heavy-metal industry in technological 

transition (Viviez) and (iii) active chemical complexes (Estarreja and Alumbres).  
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Figure 1: Mapping of polluted and control areas 

 
Source: OSM, authors’ computations. Polluted areas are hatched on the map. Figure already published in Levasseur et al. (2021). 
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All three study sites are hot-spots of pollution, as documented by the literature in geochemisty 

and mineralogy (for Viviez (Durand et al., 2015; Sivry et al., 2010); for Estarreja (Inácio et al., 

2014b; Patinha et al., 2015) and for the Sierra Minera (Blondet et al., 2019; Pérez-Sirvent et al., 

2016). Nonetheless, there is no systematic mapping of risk areas or quantified public 

information about pollution levels. Certain official precaution guidelines were issued to the 

public in the three study areas. In 2011 the French public health agency recommended that 

inhabitants consume less food produced or grown locally, for example home-grown fruit and 

vegetables, local farming and wild food (derived from hunting, gathering, fishing), following 

an epidemiological study conducted in the area (Durand et al., 2011). In addition, it is highly 

discouraged by public health and environmental protection agencies to drink well water in areas 

near mining and industrial sites. Note that tap water is not affected by pollution in the case study 

areas as it comes from sources outside the polluted areas. However, well water is polluted in 

many places.  

 

2.2 Quantitative approach 

2.2.1. An original case-control database 

Between October 2018 and January 2019 we conducted comparative household surveys among 

1,194 families in France, Portugal and Spain. These were designed to gather information on the 

socio-demographics, perceptions and behavioural patterns of residents living in polluted areas 

and neighbouring but cleaner control areas (Figure 1). This case-control database, called 

Comparative Survey on Pollution Exposure (CSPE), is representative of three polluted 

European areas: Viviez in France (156 households and 293 individuals), the municipality of 

Estarreja in Portugal (300 households and 739 individuals) and three villages of the Spanish 

Sierra Minera (Portman, Estrecho de San Ginès and Alumbres) located to the east of Cartagena 

(228 households and 557 individuals). The control areas are Montbazens in France (138 

households and 309 individuals), the municipality of Vagos in Portugal (200 households and 

437 individuals) and a group of villages (Portus, Galifa, Perin, La Corona, Cantera and Molinos 

Marfagones) located to the west of Cartagena in Spain (172 households and 452 individuals). 

The control areas were selected using region-specific literature (Banos-González and Baños 

Páez, 2013; Durand et al., 2011; Guihard-Costa et al., 2012; Inácio et al., 2014a).  

The objective of our quantitative model is to measure the potential effects of pollution 

perception on avoidance behaviour in mining and industrial areas highly contaminated by toxic 
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chemicals and heavy-metal residue. We focus on two types of behaviour that residents of such 

areas may adopt to protect themselves: (i) food consumption habits (e.g. home-grown food, 

wild food, local food and organic food), (ii) water consumption habits (e.g. bottled water, tap 

water and well water). We measure pollution perception as the intensity of pollution in the 

respondents’ location, measured with a five-point Likert scale. We also collected information 

on the main source of pollution (industry, mining, automobile, other) showing that most people 

in contaminated areas identify mining and industry as main source of pollution.  

2.2.2. Econometric models 

Although one can reasonably assume that lower pollution exposure is negatively correlated with 

pollution perception and the adoption of avoidance behaviour, this is not systematically the 

case. For example, people may live in polluted areas because they are not alerted about health 

issues and so are less likely to adopt avoidance behaviour. Moreover, the potential presence of 

uncertainty regarding the appropriateness of avoidance behaviours makes the relationship 

between pollution perception and consumption outcomes ambiguous. Indeed, people living in 

polluted areas may collectively adopt actions based on public health recommendations, but also 

based on personal beliefs. Hence, to clarify the links between residential location, pollution 

perception and avoidance behaviour, several econometric regressions based on ordinary least 

square (OLS) estimations are run. 

First, Equation 1 regresses the level of pollution perception P for an individual i (i.e. the 

respondent) on residential location T (cases vs. controls), a set of observed individual, 

socioeconomic and demographic factors, such as age, gender, attitude towards risk and level of 

education (𝑋) and a residual term (𝜀𝑖) containing unobserved characteristics, such as individual 

awareness and geographical location in the municipality. 

𝑷𝒊  = 𝜶𝟎 + 𝜶𝟏𝑻𝒊 + 𝜶𝟐𝑿𝒊 + 𝜺𝒊 (Eq.1) 

Then, Equation 2 regresses avoidance behaviour (Y) on the indicator of pollution perception 

(P), the area indicator of the residential location (T), an interaction term between pollution 

perception and residential location (P*T), the set of observed individual, socioeconomic and 

demographic factors (𝑋) and a residual term (𝜀𝑖1) containing unobserved characteristics, such 

as individual awareness and family history. We introduced an interaction term between 

pollution perception and residential location (P*T) in order to estimate how avoidance 

behaviour changes when pollution perception increases among polluted areas only. This 
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approach allows to investigate potential heterogeneous effects of pollution perception on 

avoidance behaviour according to residential location. 

𝒀𝒊 = 𝜷𝟑𝟎 + 𝜷𝟑𝟏𝑷𝒊 + 𝜷𝟑𝟐𝑻𝒊 + 𝜷𝟑𝟑(𝑷𝒊𝑻𝒊) + 𝜷𝟑𝟒𝑿𝒊 + 𝜺𝒊𝟑 (Eq.2) 

2.2.3. Sample and variables 

Since this study looks at individual perceptions of pollution exposure, the survey uses one adult 

respondent per household. To measure pollution perception (P) we asked each respondent to 

evaluate on a 5-point Likert scale the level of pollution in his/her living area. The variable for 

residential location T is a binary- variable that identifies whether an individual lives in a 

polluted area or in a control area (see Figure 1). As mentioned earlier, our outcome indicators 

(Y) measure household behaviour related to food consumption and drinking water. Note that 

regarding food consumption outcomes, each indicator takes the value 1 when the food source 

(i.e. home-grown food, wild food, local food and organic food) represents more than 25% of 

the total food consumption of the household and 0 otherwise. In total, we have seven binary-

response consumption variables (four related to food consumption and three to water 

consumption) that are separately regressed according to Equation 2.5 

Finally, following other studies in the literature (Mansfield et al., 2006; Neidell, 2009; Sun et 

al., 2017), we control each regression including a comprehensive set of demographic (i.e. age, 

ethnicity and marital status of the respondent, number of children in the household, length of 

residence, country of residence) and socioeconomic (i.e. education of the respondent and his/her 

parents, wealth index of the household, property size and whether there is a garden) 

characteristics.6 We also control for the respondent’s attitude to risk, given that general risk-

takers are more likely to take concomitant risks regarding pollution exposure and any health-

related behaviour. The survey measured attitude towards risk on a 5-point Likert scale, varying 

from a very low to a very high willingness to take risks in general. As shown by Dohmen et al. 

                                                 
5 Each food item is independent and is analysed in separate regressions. Table A1 in the Appendix reports the 

survey questions asked to respondents for the outcome variables. In the survey, water consumption was collected 

in a categorical way (water tap, bottled water, or well water) and food consumption was collected in an ordinal 

way using four ordinal categories (less than 25%, between 25 and 50%, between 50 and 75%, and more than 75% 

of the total food consumption). We systematically transform these variables in binary-response indicators for more 

consistency among eating and drinking outcomes, in addition to make the interpretation of results simpler. We 

also tested ordinal logit estimates using the four ordinal categories of each food item as outcome indicator. As the 

results were similar, we only report linear probability estimations based on OLS. 
6 The wealth index is the sum of any of the following assets that are owned by the household: principal home 

(homeownership), second home, car, air conditioning system, computer, mobile phone and financial assets. The 

wealthiest households have a score of 7 while the most deprived have a score of 0. 
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(2011), such measurements of general risk attitude (or aversion) are a good all-round predictor 

of risk-related behaviour. 

2.3. Qualitative approach 

The research began with qualitative interviews conducted in the three case study areas. A 

common interview framework was devised, with a large number of open-ended questions so as 

to incorporate socio-cultural specificities. The aim was to understand perceptions, viewpoints 

and practices in several areas: knowledge of the historical development of the industry, 

knowledge and personal experience of pollution, personal health status and opinion on the 

health status of the broader community, consequences of pollution for the habitability of the 

area, expectations, opinion on the quality of social and changing domestic relationships, 

consumption habits and leisure practices (gardening, sports, hunting and fishing, observation 

or artistic use of the landscape).  

The interviews lasted from 30 minutes to three hours. We gathered around thirty per site, across 

several categories, namely institutional actors (e.g. representatives in municipalities, civil 

protection and universities), members in various associations (community, leisure or 

environmental) and residents. Snowball sampling was applied until saturation. First, we 

identified the main stakeholders through documentary research and press review. We met them 

and, in some particular cases, could interview them in situ, i.e. while they were showing us the 

area concerned by contamination problems. Then we ask all them if they could name residents 

who had taken a stand on the issue of contamination or refused to do so in order that we could 

question them too. We also spent time in public spaces creating opportunities to meet further 

respondents to make sure that our panel was as diverse as possible.  

The empirical material collected was then transcribed and thematically analysed using inductive 

approaches. After discussing the raw data within our multidisciplinary team, we agreed on 

common categories to classify statements about perceptions, health hazards and adaptive 

behaviour. There was no secondary coding, because of language differences, but regular 

exchanges that allowed everyone, in their country of origin, to work on a common matrix. 

Differences and similarities were systematically recorded and made sense of. We tried to 

compare and bring together, when appropriate, domestic, consumption and outdoor practices in 

three locations with different ecological contexts (semi-arid to Mediterranean and oceanic 

settings). If thematic codes with the larger number of mentions were considered the most 

significant, we also paid attention to less frequent or more discrete phenomena. New categories 

were created when needed, so unexpected elements could be integrated in the analysis.  



  12 

The earliest results fed into the design of the standardised questionnaire used in the quantitative 

survey. Further qualitative results helped in the interpretation of the econometric results. It 

should be noted that in some cases it was not possible to carry out the interviews. Certain 

respondents feared that publicising their concerns about environmental and health risks could 

have negative consequences for them. These refusals were taken into account in our analysis. 

 

3. Quantitative and qualitative results 

3.1. Summary statistics 

The summary statistics in Table 1 show significant differences in eating and drinking behaviour 

between polluted and control areas. Households in polluted areas consume less home-grown 

food but more wild food products than their control counterparts. They also drink more bottled 

water and use less tap water. However, simple mean-comparison tests between polluted and 

control areas can be biased by the presence of heterogeneity in the sample explaining both 

residential location and consumption preferences. Indeed, as reported in Table 1 there are 

significant mean differences across the demographic and socioeconomic characteristics of the 

population. In fact, individuals living in control areas are significantly wealthier than 

individuals living in polluted areas, while polluted areas disproportionally host underprivileged 

individuals. The latter are likely to have low information about risks; many of them are less 

educated or have a family with a foreign origin (although the polluted cities we studied were 

not specifically populated by minorities). On the other hand, houses are significantly larger in 

polluted areas, suggesting that underprivileged individuals have access to more affordable 

houses. Indeed, as discussed by Levasseur et al. (2021), residential choice in polluted areas is 

also motivated by the possibility of access to larger houses. These observations help us to clarify 

the analyses in terms of environmental justice in the European context (Levasseur et al. 2021). 
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Table 1: Mean- and proportion difference tests between polluted and control areas 

regarding dependent and independent variables 

  
Polluted areas   Control areas 

  
Difference 

  N Mean   N Mean       

Homegrown food consumption (%) 677 0,21   505 0,31   -0,10 *** 

Wild food consumption (%) 680 0,11  504 0,06  0,05 *** 

Local food consumption (%) 664 0,42  501 0,42  0,00  

Organic food consumption (%) 673 0,15  503 0,16  -0,01  

Water bottle consumption (%) 681 0,56  510 0,45  0,11 *** 

Well water consumption (%) 681 0,09  510 0,11  -0,02  

Tap water consumption (%) 681 0,35  510 0,44  -0,09 *** 

Hours of ventilation (summer) 682 12,86  509 12,31  0,55  

Hours of ventilation (winter) 682 3,18  509 2,78  0,40 ** 

Pollution perception (5-point Likert 

scale) 
681 3,53  510 2,09  1,45 *** 

Between 18 and 29 yo (%) 681 0,08  510 0,11  -0,02  

Between 30 and 44 yo (%) 681 0,21  510 0,19  0,02  

Between 45 and 64 yo (%) 681 0,37  510 0,37  0,00  

Male (%) 684 0,40  511 0,49  -0,09 *** 

Foreign origins (%) 684 0,08  511 0,05  0,03 * 

In couple (%) 679 0,58  509 0,61  -0,03  

Number of children 684 0,31  511 0,32  -0,01  

Attidude against risk (5-point Likert 

scale) 
679 2,09  506 2,10  -0,01  

Obtained at least a high-school grade 

(%) 
676 0,13  508 0,19  -0,06 *** 

Parental education (at least high-school 

level) (%) 
642 0,19  499 0,23  -0,04 * 

Wealth index (0-to-7 score) 684 3,54  511 3,62  -0,08 *** 

Housing size (room number) 676 6,02  508 5,50  0,52 *** 

Having a garden (%) 681 0,52  510 0,63  -0,11 *** 

Lenght of residence (in years) 675 41,13  493 33,44  7,69 *** 

France (%) 684 0,23  511 0,27  -0,04 * 

Portugal (%) 684 0,44   511 0,39   0,05 * 

Notes: Significance levels of mean- and proportion-differences: ***1%, **, 5% and *10%. 

Source: CSPE database (2019). 
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3.2. Estimation results 

OLS results for Equation 1 are shown in Table 2. As expected, residential location is the major 

predictor of the level of pollution perception reported by the respondent. In line with Barton 

Laws et al. (2015), living in a polluted area increases by 1.4 the 5-point score of pollution 

perception. Moreover, men tend to report lower levels of pollution perception than women, as 

shown in previous studies (Barton Laws, M., Yeh, Y., Reisner, E., Stone, K., Wang, T., Brugge, 

2015). 

Table 2: OLS regressions of Equation 1  
DEPENDENT OUTCOME : Respondent's pollution perception index 

Living in a polluted area 1.461*** 

(9.64) 

Aged 18-29 0.044  
(0.32) 

Aged 30-44 0.102  
(0.71) 

Aged 45-64 -0.002  
(-0.02) 

Gender (male) -0.116*  
(-1.82) 

Foreign origins 0.068  
(0.70) 

In couple 0.124  
(1.59) 

Number of children 0.015  
(0.47) 

Attitude towards risk (5-point Likert scale) 0.045 

(1.51) 

Obtained at least a high-school grade 0.064 

(0.80) 

Parents’ level of education (at least high-school) 0.021 

(0.29) 

Wealth index (0-7 score) -0.005 

(-0.15) 

Property size (number of rooms) -0.001 

(-0.05) 

Having a garden -0.047  
(-0.41) 

Length of residence 0.001  
(0.39) 

France -0.125  
(-0.57) 

Portugal -0.015  
(-0.05) 

Constant 1.973***  
(11.82) 

Observations 1,081 

R-squared 0.323 

Note: t-test are in parentheses. Significance levels: *** p<0.01, ** p<0.05, * p<0.1. 

Source: CSPE database (2019) 

 

OLS results for Equation 2 regarding food and water consumption items are shown in Table 3. 

Once controlled for observed characteristics (including demographic characteristics and 

socioeconomic backgrounds) and residential location, the results lead us to nuance our initial 
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assumptions regarding the link between pollution perception and risk avoidance behaviour. For 

instance, the reduction of home-grown food appears to be more driven by collective pollution 

exposure (i.e. T) than individual pollution perception (i.e. P). For a fixed level of pollution 

perception, we find that living in polluted areas significantly decreases the probability of 

consuming a lot of home-grown food by 14 percentage points, i.e. over 25% of the total food 

consumption. However, variation in pollution perception has no significant effect on home-

grown food consumption. Besides, pollution perception does neither play on organic or wild 

food consumption nor the source of water consumption (tap, bottle or well). 

The sole estimates where we found a significant link between pollution perception and food 

consumption concerns local food intake which increases with the level of pollution perception 

among polluted areas (although the consumption of local food is significantly lower among 

polluted areas than control areas). This counter-intuitive result might be due to a 

misunderstanding about what local food means by respondents (food can be understood as local 

at a municipal level, at a regional level, and even at a national level), even if this notion was 

explained in the survey question (see Table A1 in the Appendix). Another explanation might 

be the presence of inconsistent preferences regarding the source of pollution. One can prefer to 

consume local but contaminated food, rather than imported food with a high carbon footprint 

or locally contaminated food rather than industrial food contaminated with pesticides. 

Then, our comprehensive set of covariates allows a better understanding of the demographic 

and socioeconomic drivers of food and drinking behaviour. To check for the absence of 

multicollinearity problems, we calculated variance inflation factors, which were systematically 

low. Interestingly, regardless of the area or perceived exposure to pollution, younger adults tend 

to consume more home-grown and wild food than older adults. By contrast, middle- and later-

middle-aged adults, as well as those living in a couple, have a significant preference for organic 

food and bottled water. Education is also an important predictor of food consumption. While 

higher parental education decreases the probability of consuming home-grown and wild food, 

educated adults have a significant preference for local and organic food, which is consistent 

with the existing literature on the tastes of social classes (Shafie and Rennie, 2012).7 Similarly, 

being of foreign origin increases the probability of consuming wild food. Interestingly, adults 

who describe themselves as risk-takers have a preference for tap water.  

                                                 
7 In alternative estimates using household income in PPP as indicator of material resources (not reported here), we 

also observed that household income increases the consumptions of wild food, local food and bottle water. 



  16 

Finally, we also analysed the interaction between pollution exposure, pollution perception, and 

a household wealth index to explain avoidance behaviour (reported in Table A2 in the 

Appendix).8 In most cases, we did not find economic heterogeneity in risk avoidance behaviour 

among inhabitants from polluted areas, except for bottled water consumption (which increases 

with the wealth index more in polluted areas than in control areas, independently of the level 

of pollution perception). Hence, we cannot really conclude about the presence of inequality 

regarding avoidance behaviour in Europe. This result could be due to a misunderstanding about 

the need to switch to bottled water which may be overall stronger in the population that lives in 

polluted areas. 

To sum up, once controlled for socioeconomic and demographic factors, we can assume that 

the adoption of avoidance behaviour is overall driven by residential location. In our sample, 

pollution perception has no effect on avoidance behaviour outcomes. In other words, residents 

from polluted areas would collectively adapt their behaviours based on information provided 

by local authorities and public health recommendation (e.g. reduction of home-grown food 

consumption), but also on personal beliefs (e.g. increase in local food consumption, and bottled 

water consumption for wealthier households). 

  

                                                 
8 Other measures of economic status based on household income in PPP were also tested. Moreover, we tested 

various model specifications (with and without control variables related to sociodemographic factors such as 

having a foreign origin, having a garden, housing size, and education). 
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Table 3: OLS estimates of food and water consumption items on pollution perception, 

exposure and covariates (Equation 2) 

  

Home-

grown 

food 

Wild food Local food 
Organic 

food 

Water 

bottle 

Well 

water 
Tap water 

Pollution perception (P) 
-0.021 -0.003 -0.011 -0.023 0.015 -0.019 0.004 

(-1.13) (-0.27) (-0.50) (-1.38) (0.70) (-1.37) (0.21) 

Living in a polluted area (T) 
-0.141** 0.073 -0.223*** -0.028 0.016 -0.021 0.005 

(-2.07) (1.53) (-2.69) (-0.45) (0.21) (-0.41) (0.06) 

P*T 0.012 -0.006 0.059** 0.018 0.014 0.009 -0.022 

 (0.53) (-0.38) (2.09) (0.84) (0.50) (0.50) (-0.89) 

Between 18 and 29 yo 0.126** 0.107*** 0.147** 0.060 0.097 -0.009 -0.088 

 (2.23) (2.70) (2.16) (1.17) (1.48) (-0.21) (-1.47) 

Between 30 and 44 yo 0.117** 0.081** 0.094 0.097** 0.073 0.025 -0.098* 

 (2.47) (2.43) (1.63) (2.26) (1.31) (0.71) (-1.93) 

Between 45 and 64 yo 0.064* 0.014 0.032 0.046 0.026 0.009 -0.035 

 (1.92) (0.61) (0.79) (1.51) (0.66) (0.34) (-0.96) 

Gender (male) -0.019 0.022 -0.035 0.004 -0.024 0.021 0.003 

 (-0.76) (1.25) (-1.14) (0.19) (-0.82) (1.13) (0.10) 

Foreign origins -0.048 0.075** 0.057 0.023 0.128** 0.001 -0.130** 

 (-0.92) (2.03) (0.88) (0.49) (2.08) (0.03) (-2.30) 

In couple 0.006 0.020 -0.003 -0.002 0.086*** 0.021 -0.107*** 

 (0.21) (1.04) (-0.10) (-0.09) (2.69) (1.03) (-3.66) 

Number of children 0.000 -0.002 -0.004 -0.019 -0.029 -0.002 0.031 

 (0.02) (-0.12) (-0.17) (-0.97) (-1.17) (-0.14) (1.37) 

Attitude against risk (5-point Likert scale) 
-0.010 0.001 -0.002 -0.005 -0.005 -0.018** 0.023* 

(-0.88) (0.10) (-0.11) (-0.51) (-0.39) (-2.03) (1.85) 

Obtained at least a high school grade 
-0.001 -0.020 0.111** 0.115*** -0.019 0.002 0.017 

(-0.03) (-0.77) (2.51) (3.49) (-0.45) (0.07) (0.45) 

Parental education (at least high-school 
level) 

-0.086** -0.054** 0.041 -0.042 0.009 -0.017 0.008 

(-2.49) (-2.24) (0.99) (-1.34) (0.22) (-0.66) (0.22) 

Wealth index (0-to-7 score) 
-0.011 0.002 -0.004 0.004 0.003 0.001 -0.005 

(-1.09) (0.25) (-0.30) (0.39) (0.28) (0.17) (-0.43) 

Housing size (room number) 
0.010 0.004 0.037*** 0.006 0.013 0.001 -0.014 

(1.24) (0.79) (3.87) (0.77) (1.44) (0.10) (-1.64) 

Having a garden 0.108*** 0.000 0.002 0.066** 0.065* -0.023 -0.042 

 (3.83) (0.02) (0.06) (2.55) (1.96) (-1.07) (-1.38) 

Length of residence 0.003*** 0.000 0.001 -0.000 -0.000 -0.001** 0.001* 

 (4.35) (0.64) (0.93) (-0.38) (-0.34) (-2.15) (1.89) 

France 0.249*** -0.041 0.074 0.157*** -0.489*** -0.125*** 0.615*** 

 (6.42) (-1.49) (1.56) (4.43) (-10.72) (-4.26) (14.70) 

Portugal 0.306*** 0.027 0.183*** 0.091*** -0.282*** 0.020 0.262*** 

 (8.89) (1.11) (4.36) (2.90) (-6.98) (0.77) (7.08) 

Constant -0.017 -0.023 0.084 0.024 0.485*** 0.230*** 0.285*** 

 (-0.22) (-0.41) (0.89) (0.34) (5.32) (3.91) (3.40) 

        
Observations 1,071 1,076 1,061 1,068 1,077 1,077 1,077 

R-squared 0.201 0.046 0.094 0.075 0.168 0.052 0.264 

Note: t-stat are in parentheses. Significance levels: *** p<0.01, ** p<0.05, * p<0.1. Source: CSPE database (2019).  
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3.3 Qualitative enhancement 

The qualitative data allows us to clarify our analyses and to illustrate them with extracts from 

testimonials. In Viviez, the residents are aware that they live in a particular place, industrial and 

polluted, and that this can affect their health. Our survey highlighted polarised opinions though: 

some see the risks as having reduced over time as industrial processes evolved and were better 

controlled. Others think the danger is still high and that traces of pollution cannot be erased.  

I have always said that I have always tried to annoy the successive sub-prefects or prefects 

into cleaning up these gardens. […] I had a hard time admitting that this working 

population, which for years – decades – suffered from air pollution – pollution from work… 

People even died on the job. […] And these people are going to be put under a lot of 

pressure in the area where they were born, where they lived and to which they are attached. 

I didn't think it was normal. [Male (town councillor, Viviez)]. 

Yet, during the interviews the residents remained reserved about the impact of pollution on their 

daily lives. It was not an issue they had reflected upon. Nonetheless, in the course of the 

discussion examples were given, almost in the tone of the anecdote. We noted: heightened 

personal hygiene (hands and nails), giving up gardening and growing food, refusing gifts of 

home-grown food from neighbours, a tendency to buy organic products, where possible from 

greengrocers further afield, higher consumption of bottled water (despite the town spring being 

located in a protected area), particular house-cleaning practices (although still not in line with 

official advice), the relocation of sport and leisure activities, such as mushroom picking, hiking 

and jogging. We also spotted certain unique behaviour. One resident said he had dug up and 

changed the earth in his garden himself, fearing it could be polluted. Another individual 

confessed to still drinking well water despite this now being forbidden.  

Viviez’s residents do what they can to cope with pollution as a trade-off between the need to 

protect themselves and a desire to preserve what they think they can of their way of life, as the 

examples below show.  

We pick cherries on the hill, all that. But growing potatoes in the garden so that they would 

be less toxic, as a neighbour suggested to me? I said no. Never. I’m square about it – no. I 

have some flowers, some grass, that’s it. [Male (retiree, Viviez)]. 

Whether there is pollution or not, we live where we can, and we deal with it. We protect 

ourselves from it as far as we can, which means that… Well, it’s true that when it smells 

bad we close the windows. We also avoid tap water. We spend our leisure time elsewhere, 
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and it’s true that for retirement I don’t think we’re going to stay too long – if we can help 

it. If we have the means to move away, we will move away. [Male (engineer, Viviez)] 

Some, including the mayor, believe the recommendations for day-to-day behaviour are not 

sufficient to tackle the pollution problem: 

At the end of the thing [the epidemiological study led by the national health agency] they 

said ‘you should wash your hands and mop up’. They were fooling us. That’s the problem 

with the state. They said, ‘you have to wash your hands and mop up, and goodbye, we’re 

out of here’. [Male (town councillor, Viviez)]. 

Our qualitative enquiry in Portman and El Llano del Beal showed yet other reactions in the face 

of pollution. While in Portman the focus is on the recovery of the bay, filled with mining 

residue, in El Llano del Beal a whistle-blower focused residents’ attention on the risk faced by 

schoolchildren exposed to mining waste. In a context of increased press coverage of the issue, 

some residents speak out more freely their awareness, others regret the negative publicity, 

fearing it will do more harm than good. There is both a feeling that things have improved since 

the mine closed and that people have been abandoned in the face of risk that the authorities 

have tended to minimise.  

We found it difficult to identify major changes in practices due to pollution: the residents garden 

(but not much due to the semi-arid climate and lack of space); they walk, do sports and pick 

herbs and wild fruits in the Sierra, such as capers and figs. They also fish in the sea near mine 

drainage outlets. Nonetheless we spotted some risk-avoidance behaviour: some interviewees 

told us they had started to hesitate with regard to eating fish or they chose species they thought 

were less exposed to contaminants. Some avoided taking their children to the beach or practised 

heightened personal and domestic hygiene. Overall it is a feeling of powerlessness and 

resignation that distinguishes the residents of this place.  

In Estarreja no one denies that industrial activity severely polluted the region from the 1950s to 

the 1970s. However, the authorities choose to refer to the facts in the past tense, thereby treating 

them as an historical issue. What is lacking in the discourse is that recent studies have found 

high levels of contamination to remain in soil and water.  

Yet former factory workers and farmers are all too aware of the present-day ramifications of an 

industry that operated with no environmental concern. : 

At the time I worked [at Unitec] there was no great care taken with the discharge. As time 

goes by all this is more closely watched, but there are still fields below the cattle that are 
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contaminated with mercury and where we cannot produce anything. [Male (farmer, 

following 42 years in a chemical factory, Estarreja)]. 

Some farmers were only able to talk pointedly about the pollution and the violence of industry’s 

impact on nature on our second visit. We also identified frustration and a reluctance to express 

feelings about contamination, as well as a sense of resignation.  

The misfortune has all joined in the same corner […] sulfate, nitrate, benzene, nitrobenzene 

[…] the water is all contaminated. [Male (retired farmer, ill, born and living in rural 

Estarreja)]. 

Yet, the general population was neither likely nor at ease talking about pollution today.  

Pollution is a non-question for my generation. People who were children of the pollution 

and now have children, they don’t remember anything; it’s far away in the past. [Female 

(young mother, Estarreja)]. 

The local community’s dependence on industry and the process of environmental remediation 

has helped to dilute the memory of the worst pollution and turn the public’s attention to more 

positive features, such as improved schools, cultural facilities, roads, healthcare and sports 

facilities, and protected leisure areas.  

Deeper into the conversation we obtained more detailed information about the response to risk. 

Some farmers said they avoided watering the cows with water from the wells as they considered 

them to be contaminated. In the same areas some farmers are eager to get the water tested. It is 

also common to restrict the use of drip irrigation to avoid burning the crops.  

We use well water only to water the grass and wash the car […] the contamination level is 

high; the water can’t be consumed or used for animals or watering the garden. [Male (café 

owner, E15)]. 

A few interviewees told us they do not eat their neighbours’ produce or they avoid drinking 

local milk or growing vegetables. This point is all the more important as many inhabitants of 

the area have gardens and grow their own food. However, we also met some people who still 

boil the well water and use it for cooking or washing themselves. 

One can observe that the pollution and the associated risk to health are very seldom discussed 

within the social interactions of the community. The government takes a laissez-faire stance; 

no policies have been put in place to provide information on day-to-day behaviour, agricultural 

practices or potential health impacts. Companies compensated some of the farmers who claimed 
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to have suffered contamination, but no collective awareness or action exists among the members 

of this community. The risks are faced at the individual level and avoidance practices are based 

on tacit knowledge.  

 

4. Discussion  

Our study is based on a mixed research approach (Creswell, 2014), where quantitative and 

qualitative methods are intertwined. In-depth qualitative surveys were designed so as to favour 

the collection of testimonies in the freest possible way. Qualitative surveys helped to identify 

the issue of day-to-day responses to pollution and aided the design of the quantitative survey 

(type of data to be collected, formulating questions appropriately for the respondents). The 

quantitative survey allowed measuring the link between socio-economic factors, perceptions 

and avoidance behaviour.  

As expected from the literature (Edelstein, 2004), we noted two types of responses to pollution: 

mobilization and coping practices. In the investigations we have carried out, we focused on the 

latter, showing that that they are less a matter of symbolic distancing than of a concrete attempt 

to reduce the exposure. We revealed several forms of practical coping behaviour, in particular 

avoidance behaviour. 

With the quantitative survey, we showed that exposure was an important explanatory factor for 

avoidance behaviour, next to some socio-demographic variables, while risk perception was 

rarely correlated to consumption habits. However, we found that living in a polluted area 

reduces by 14 percentage points the probability of consuming a lot of home-grown food. In 

comparison with the existing literature that focused on air pollution exposure, we observed little 

socioeconomic heterogeneity in risk avoidance behaviour (except for bottled water 

consumption which is higher among the wealthiest living in polluted areas).  

In contrast to the literature on air pollution (Bresnahan et al., 1997; Mansfield et al., 2006), 

where avoidance behaviour is described as a reaction to particular pollution alerts, the reaction 

to more permanent sources of pollutions is more complex to apply, and therefore harder to 

measure. In our case studies, guidance on how exactly to adapt consumption habits is lacking. 

The qualitative survey highlighted the variety of attitudes and reactions. It showed that, in this 

very uncertain context where guidance is lacking, inhabitants are tempted to tinker with their 

own avoidance practices. For example, some people have decided to stop gardening, but 

sometimes allow themselves to pick mushrooms or wild fruits in their free time (even in areas 
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they know are polluted as in Viviez). Similarly, people who are dependent on water from their 

wells imagined intermediate solutions: they avoid drinking water from their wells or watering 

their livestock, but continue to wash with it. Moreover, the qualitative survey identified some 

specific avoidance or coping practices. For example, one Viviez resident said he had bought a 

small second home further up the river so that his children could swim safely. While pollution 

was not necessarily the main reason for the purchase, it had influenced the choice of the location 

of the property.  

Overall, we note the diversity of avoidance practices, some of which can only be documented 

with qualitative surveys (e.g. owning a secondary home to escape pollution). Nonetheless, 

certain behaviours appear to be statistically apparent but did not appear spontaneously in 

personal testimonies (e.g. reducing home-grown food consumption, and drinking bottled water 

for the wealthiest). 

5. Conclusion 

Our results show that people living in contaminated areas may take action to reduce the risk to 

health. However, avoidance behaviour is not always easy to detect neither with quantitative nor 

with qualitative approaches. Indeed, we have seen that pollution exposure significantly 

decreases the consumption of home-grown food and local food, but pollution perception tends 

to increase local food consumption among polluted areas, which might be risk to health if this 

food is collected on polluted soil. Likewise, wealthier people living in polluted areas tend to 

use bottled spring water as a substitute for tap water. This may reveal a misunderstanding of 

the public guidelines with regard to lowering exposure to environmental risk.  

Our work leads to several recommendations. The first is to encourage health authorities to 

thoroughly investigate residents’ behaviour so as to provide targeted advice. Practices that the 

authorities believe to have been abandoned may remain; others exist but are unknown to the 

authorities, and may expose the population. Clearly, each site has its own dangers. While 

consumption of contaminated wild plants and fruits, which the authorities ignore is an issue in 

the Spanish site, our Portuguese site is concerned by the use of well water that the authorities 

know little about. Finally, knowledge of risks should not be viewed only as a top-down process; 

it can also be upward. Some avoidance behaviour adopted by residents should be publicised 

(clean locations to collect wild food), others may be less helpful and should be abandoned. In 

any case, a dialogue is necessary to ensure that information is shared among the authorities and 

the population, for truly effective, and legitimate, risk management. 
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Portmán: De El Portus Magnus Del Mediterráneo Occidental a La Bahía Aterrada. Murcia: 

Universidad de Murcia. Servicio de Publicaciones., Murcia, pp. 253–311. 

Barton Laws, M., Yeh, Y., Reisner, E., Stone, K., Wang, T., Brugge, D., 2015. Gender, 

Ethnicity and Environmental Risk Perception Revisited: The Importance of Residential 

Location. J Community Heal. 40, 948–955. 

Bickerstaff, K., Gordon, W., 1999. Clearing the smog? Public responses to air‐quality 

information. Local Environ. 4, 279–294. 

Blondet, I., Schreck, E., Viers, J., Casas, S., Jubany, I., Bahí, N., Zouiten, C., Dufréchou, G., 

Freydier, R., Galy-Lacaux, C., Silvia Martínez-Martínez, A.F., Soriano-Disla, M., Acosta, 

J.A., Darrozes, J., 2019. Atmospheric dust characterisation in the mining district of 

Cartagena-La Unión, Spain: air quality and health risks assessment. Sci. Total Environ. 

693. https://doi.org/10.1016/j.scitotenv.2019.07.302. 

Bresnahan, B.W., Dickie, M., Gerking, S., 1997. Averting behavior and urban air pollution. 

Land Econ. 73, 340–357. 

Brown, P., 2007. Toxic Exposures: Contested Illnesses and the Environmental Health 

Movement. Columbia University Press. https://doi.org/10.7312/brow12948 

Brown, P., 1997. Popular Epidemiology Revisited. Curr. Sociol. 45, 137–156. 

https://doi.org/10.1177/001139297045003008 

Cable, S., Shriver, T., 1995. Production and extrapolation of meaning in the environmental 

justice movement. Sociol. Spectr. 15, 419–442. 

https://doi.org/10.1080/02732173.1995.9982110 

Conesa, H.M., Schulin, R., Nowack, B., 2008. Mining landscape: A cultural tourist opportunity 

or an environmental problem?. The study case of the Cartagena-La Unión Mining District 

(SE Spain). Ecol. Econ. 64, 690–700. https://doi.org/10.1016/j.ecolecon.2007.06.023 

Corburn, J., 2005. Street Science: Community Knowledge and Environmental Health Justice. 

MIT Press, Cambridge, Massachussets. 

Couch, S.R., Mercuri, A.E., 2007. Toxic Water and the Anthill Effect: The Development of a 

Subculture of Distress in a Once Contaminated Community, in: M. Edelstein, M. 

Tysiachniouk, & L.S. (Ed.), Cultures of Contamination Legacies of Pollution in Russia 

and the U.S. pp. 117–137. https://doi.org/10.1016/S0196-1152(06)14006-5 

Creswell, J.W., 2014. Research Design: Qualitative, Quantitative, and Mixed Method 

Approaches. 

Dohmen, T., Falk, A., Huffman, D., Sunde, U., Schupp, J., Wagner, G.G., 2011. Individual risk 

attitudes: Measurement, determinants, and behavioral consequences. J. Eur. Econ. Assoc. 



  25 

9, 522–550. https://doi.org/10.1111/j.1542-4774.2011.01015.x 

Durand, C., Sauthier, N., Schwoebel, V., 2015. Assessment of exposure to soils contaminated 

with lead, cadmium, and arsenic near a zinc smelter, Cassiopée Study, France, 2008. 

Environ. Monit. Assess. 187, 352. https://doi.org/10.1007/s10661-015-4587-2 

Durand, C., Sauthier, N., Schwoeber, V., 2011. Etude de l’exposition l’exposition au plomb , 

au cadmium et à l’arsenic l’arsenic par des sols pollués en Aveyron. 

Edelstein, M.R., 2004. Contaminated Communities: Coping With Residential Toxic Exposure, 

2 edition. ed. Westview Press, New York. 

Erikson, K., 1994. A New Species of Trouble: Explorations in Disaster, Trauma, and 

Community. W W Norton & Co Inc, New York. 

Freudenburg, W.R., 1997. Contamination, Corrosion and the Social Order: An Overview. Curr. 

Sociol. 45, 19–39. 

Gramaglia, C., 2014. No Environmental Justice Movement in France? Controversy about 

Pollution in two Southern French Industrial Towns. Anal. Krit. 36, 287–314. 

Grothmann, T., Reusswig, F., 2006. People at risk of flooding: Why some residents take 

precautionary action while others do not. Nat. Hazards 38, 101–120. 

https://doi.org/10.1007/s11069-005-8604-6 

Guihard-Costa, A.M., Inácio, M., Valente, S., Da Silva, E.F., 2012. Méthode d’étude spatialisée 

des effets de la contamination industrielle sur la santé des populations locales, région 

d’Estarreja (Portugal). Sud-Ouest Eur. 69–76. 

Holifield, R., 2009. Actor-Network theory as a critical approach to environmental justice: A 

case against synthesis with urban political ecology. Antipode 41, 637–658. 

https://doi.org/10.1111/j.1467-8330.2009.00692.x 

Hunink, J.E., Castejon, J.M.P., Van Mourik, J., Faz, A., 2004. Environmental risks associated 

with wind-erosion promoted by the mobility of the mobility of heavy metals in the forming 

of secondary minerals, in: International Land Degradation Conference ICLD4. 

Inácio, M., Neves, O., Pereira, V., 2014a. Acumulação de metais pesados em forragens e 

produtos agrícolas em Podzóis de um local industrial Português. Comun. Geológicas 101, 

1019–1022. 

Inácio, M., Neves, O., Pereira, V., Ferreira da Silva, E., Veiga, N., 2014b. Acumulação de 

metais pesados em forragens e produtos agrícolas em Podzóis de um local industrial 

Português. Comun. Geol. 101, 1019–1022. 

Irwin, A., Simmons, P., Walker, G., 1999. Faulty environments and risk reasoning: The local 

understanding of industrial hazards. Environ. Plan. A 31, 1311–1326. 

https://doi.org/10.1068/a311311 

Janke, K., 2014. Air pollution, avoidance behaviour and children’s respiratory health: Evidence 

from England. J. Health Econ. 38, 23–42. https://doi.org/10.1016/j.jhealeco.2014.07.002 

Kahneman, D., 2011. Thinking Fast and Slow. Farrar, Straus and Girou, New York. 

Kroll-Smith, S., Couch, S.R., Levine, A.R., 2002. Technological Hazards and Disasters, in: 

Dunlap, R.E., Michelson, W. (Eds.), Handbook of Environmental Sociology. Greenwood 

Press, Westport. 



  26 

Landrigan, P.J., Fuller, R., Acosta, N.J.R., Adeyi, O., Arnold, R., Basu, N. (Nil), Baldé, A.B., 

Bertollini, R., Bose-O’Reilly, S., Boufford, J.I., Breysse, P.N., Chiles, T., Mahidol, C., 

Coll-Seck, A.M., Cropper, M.L., Fobil, J., Fuster, V., Greenstone, M., Haines, A., 

Hanrahan, D., Hunter, D., Khare, M., Krupnick, A., Lanphear, B., Lohani, B., Martin, K., 

Mathiasen, K. V., McTeer, M.A., Murray, C.J.L., Ndahimananjara, J.D., Perera, F., 

Potočnik, J., Preker, A.S., Ramesh, J., Rockström, J., Salinas, C., Samson, L.D., Sandilya, 

K., Sly, P.D., Smith, K.R., Steiner, A., Stewart, R.B., Suk, W.A., van Schayck, O.C.P., 

Yadama, G.N., Yumkella, K., Zhong, M., 2018. The Lancet Commission on pollution and 

health. Lancet 391, 462–512. https://doi.org/10.1016/S0140-6736(17)32345-0 

Lerner, S., 2010. Sacrifice zones : the front lines of toxic chemical exposure in the United 

States. MIT Press, Cambridge, Massachussets. 

Levasseur, P., Erdlenbruch, K., Gramaglia, C., 2021. Why do people continue to live near 

polluted sites ? Empirical evidence from Southwestern Europe. Environ. Model. Assess. 

doi: 10.1007/s10666-021-09753-x, forthcoming. 

Mah, A., 2009. Devastation but also home: Place attachment in areas of industrial decline. 

Home Cult. 6, 287–310. https://doi.org/10.2752/174063109X12462745321462 

Mansfield, C., Reed Johnson, F., Van Houtven, G., 2006. The missing piece: Valuing averting 

behavior for children’s ozone exposures. Resour. Energy Econ. 28, 215–228. 

https://doi.org/10.1016/j.reseneeco.2006.02.002 

Martínez Soto, A.P., Baños Páez, P., Perceval Verde, M.A., 2016. La Sierra de Cartagena-La 

Unión (Murcia-España), un caso abierto de agresión medioambiental., in: Eduardo 

Guimarâes, P., Pérez Cebada, J.D. (Eds.), Conflictos Ambientais Na Indústria Mineira e 

Metalúrgica: O Passado e o Presente. CETEM (the Brazilian Research Center for Mineral 

Technology, of the Ministry of Science, Technology and Innovation - MCT, Brazil, Rio 

de Janeiro, pp. 331–370. 

Masterson-Allen, S., Brown, P., 1990. Public reaction to toxic waste contamination: analysis 

of a social movement. Int. J. Health Serv. 20, 485–500. https://doi.org/10.2190/ATLC-

AX39-M5EX-BYHF 

McDermott, M., Srivastava, R., Croskell, S., 2006. Awareness of and Compliance with Air 

Pollution Advisories: A Comparison of Parents of Asthmatics with Other Parents. J. 

Asthma 43, 235–239. https://doi.org/10.1080/02770900600567114 

Milne, S., Sheeran, P., Orbell, S., 2000. Prediction and intervention in health-related behavior: 

A meta-analytic review of protection motivation theory. J. Appl. Soc. Psychol. 30, 106–

143. https://doi.org/10.1111/j.1559-1816.2000.tb02308.x 

Neidell, M., 2009. Information, Avoidance Behavior, and Health: The Effect of Ozone on 

Asthma Hospitalizations. J. Hum. Resour. 44, 450–478. 

Patinha, C., Reis, A.P., Dias, A.C., Abduljelil, A.A., Noack, Y., Robert, S., Cave, M., Ferreira 

Da Silva, E., 2015. The mobility and human oral bioaccessibility of Zn and Pb in urban 

dusts of Estarreja (N Portugal). Environ. Geochem. Health 37, 115–131. 

Pérez-Sirvent, C., Hernández-Pérez, C., Martínez-Sánchez, M.J., García-Lorenzo, M.L., Bech, 

J., 2016. Geochemical characterisation of surface waters, topsoils and efflorescences in a 

historic metal-mining area in Spain. J. soils sediments 16, 1238–1252. 

https://doi.org/10.1007/s11368-015-1141-3 



  27 

Phillimore, P., Bell, P., 2013. Manufacturing loss nostalgia and risk in Ludwigshafen. Focaal 

67, 107–120. https://doi.org/10.3167/fcl.2013.670108 

Richert, C., Erdlenbruch, K., Figuières, C., 2017. The determinants of households’ flood 

mitigation decisions in France - on the possibility of feedback effects from past 

investments. Ecol. Econ. 131. https://doi.org/10.1016/j.ecolecon.2016.09.014 

Rogers, R.W., 1975. Protection Motivation Theory Fear Appeals.pdf. J. Psychol. 

Scolobig, A., De Marchi, B., Borga, M., 2012. The missing link between flood risk awareness 

and preparedness: Findings from case studies in an Alpine Region. Nat. Hazards 63, 499–

520. https://doi.org/10.1007/s11069-012-0161-1 

Shafie, F.A., Rennie, D., 2012. Consumer Perceptions Towards Organic Food. Procedia - Soc. 

Behav. Sci. 49, 360–367. https://doi.org/10.1016/j.sbspro.2012.07.034 

Shimshack, J.P., Ward, M.B., Beatty, T.K.M., 2007. Mercury advisories: Information, 

education, and fish consumption. J. Environ. Econ. Manage. 53, 158–179. 

https://doi.org/10.1016/j.jeem.2006.10.002 

Sivry, Y., Munoz, M., Sappin-Didier, V., Riotte, J., Denaix, L., De Parseval, Philippe 

Destrigneville, Christine Dupré, B., 2010. Multimetallic contamination from Zn-ore 

smelter: solid speciation and potential mobility in riverine floodbank soils of the upper Lot 

River (SW France). Eur. J. Mineral. 22, 679–691. 

Skov, T., Cordtz, T., Jensen, L.K., Saugman, P., Schmidt, K., Theilade, P., 1991. Modifications 

of health behaviour in response to air pollution notifications in Copenhagen. Soc. Sci. 

Med. 33, 621–626. 

Slovic, P., 1987. Perseption of Risk. Science (80-. ). https://doi.org/10.1126/science.3563507 

Slovic, P., Fischhoff, B., Lichtenstein, S., 1981. Facts and Fears: Societal Perception of Risk. 

NA Adv. Consum. Res. 8, 497–502. 

Sun, C., Kahn, M.E., Zheng, S., 2017. Self-protection investment exacerbates air pollution 

exposure inequality in urban China. Ecol. Econ. 131, 468–474. 

https://doi.org/10.1016/j.ecolecon.2016.06.030 

Walker, G., 2012. Environmental justice: concepts, evidence and politics. Routledge, London; 

New York. 

Walker, G., Mitchell, G., Fairburn, J., Smith, G., 2005. Industrial pollution and social 

deprivation: Evidence and complexity in evaluating and responding to environmental 

inequality. Local Environ. 10, 361–377. https://doi.org/10.1080/13549830500160842 

Weber, E.U., Blais, A.-R., Betz, N.E., 2002. A Domain-specific Risk-attitude Scale: Measuring 

Risk Perceptions and Risk Behaviors. J. Behav. Decis. Mak. 15, 263–290. 

https://doi.org/10.1002/bdm.414 

Wynne, B., 1992. Misunderstood misunderstanding: social identities and public uptake of 

science. Public Underst. Sci. 1, 281–304. 

Zavestoski, S., Mignano, F., Agnello, K., Darroch, F., Abrams, K., 2002. Toxicity and 

complicity: Explaining consensual community response to a chronic technological 

disaster. Sociol. Q. 43, 385–406. https://doi.org/10.1111/j.1533-8525.2002.tb00054.x 

Zivin, J.G., Neidell, M., Schlenker, W., 2011. Water quality violations and avoidance behavior: 



  28 

Evidence from bottled water consumption. Am. Econ. Rev. 101, 448–453. 

https://doi.org/10.1257/aer.101.3.448 

 

  



  29 

APPENDIX A 

 

Table A1: Labels of food and water consumption variables in the survey 

Survey question asked to the respondent Pre-coded categorical response 

At home, do you consume home-grown food from your garden or those from a neighbour? If 

yes, what proportion this home-grown food does represent in your total food consumption?  

0"Less than 25%"; 1"Between 25 & 

50%"; 2"Between 50 & 75%"; 

3"More than 75%". 

At home, do you consume wild food from hunt, fishing or gathering? If yes, what proportion 

this wild food does represent in your total food consumption?  

0"Less than 25%"; 1"Between 25 & 

50%"; 2"Between 50 & 75%"; 

3"More than 75%". 

At home, do you consume bought food that grew or was produced inside the municipality 

borders (bought in a supermarket, a grocery or directly from farmers)? If yes, what proportion 

this local food does represent in your total food consumption?  

0"Less than 25%"; 1"Between 25 & 

50%"; 2"Between 50 & 75%"; 

3"More than 75%". 

At home, do you consume organic food? If yes, what proportion this organic food does 

represent in your total food consumption?  

0"Less than 25%"; 1"Between 25 & 

50%"; 2"Between 50 & 75%"; 

3"More than 75%". 

At home, what source of water do you usually use to drink? 0"Water tap"; 1"Bottled water": 

2"Well water". 

Source: CSPE database (2019) 
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Table A2: Economic heterogeneity in the relationship between pollution exposure and 

avoidance behaviour (OLS estimates) 

  

Home-

grown 

food 

Wild food Local food 
Organic 

food 

Water 

bottle 

Well 

water 
Tap water 

Pollution perception (P) -0.019 0.023 0.029 -0.053 0.030 -0.042 0.012 

(-0.41) (0.72) (0.53) (-1.26) (0.56) (-1.23) (0.25) 

Living in a polluted area (T) -0.247 0.236* 0.069 -0.185 -0.307 0.115 0.193 

(-1.41) (1.92) (0.33) (-1.15) (-1.50) (0.87) (1.03) 

Wealth index (W) -0.016 0.017 0.033 -0.014 -0.010 -0.012 0.023 

(-0.59) (0.88) (1.02) (-0.59) (-0.32) (-0.61) (0.78) 

P*T 0.030 -0.063 -0.012 0.071 0.054 -0.020 -0.034 

 (0.50) (-1.51) (-0.17) (1.31) (0.77) (-0.43) (-0.54) 

T*W 0.031 -0.047 -0.085 0.045 0.095* -0.041 -0.055 

 (0.67) (-1.44) (-1.49) (1.06) (1.74) (-1.15) (-1.09) 

P*W -0.001 -0.008 -0.011 0.008 -0.005 0.007 -0.002 

 (-0.06) (-0.91) (-0.77) (0.77) (-0.36) (0.74) (-0.13) 

P*T*W -0.005 0.017 0.021 -0.015 -0.012 0.008 0.004 

  (-0.33) (1.48) (1.07) (-1.07) (-0.64) (0.70) (0.21) 

Between 18 and 29 yo 0.126** 0.110*** 0.150** 0.056 0.099 -0.009 -0.090 

 (2.23) (2.77) (2.20) (1.10) (1.50) (-0.21) (-1.49) 

Between 30 and 44 yo 0.118** 0.080** 0.094 0.097** 0.077 0.022 -0.099* 

 (2.49) (2.41) (1.63) (2.25) (1.39) (0.62) (-1.95) 

Between 45 and 64 yo 0.065* 0.014 0.030 0.046 0.029 0.009 -0.038 

 (1.94) (0.60) (0.74) (1.51) (0.74) (0.36) (-1.06) 

Gender (male) -0.019 0.022 -0.036 0.004 -0.022 0.021 0.001 

 (-0.74) (1.26) (-1.16) (0.18) (-0.74) (1.10) (0.04) 

Foreign origins -0.049 0.073** 0.057 0.025 0.125** 0.001 -0.126** 

 (-0.92) (1.98) (0.89) (0.51) (2.04) (0.01) (-2.23) 

In couple 0.005 0.021 -0.001 -0.003 0.082** 0.022 -0.104*** 

 (0.17) (1.07) (-0.02) (-0.13) (2.55) (1.06) (-3.54) 

Number of children 0.001 -0.002 -0.006 -0.018 -0.026 -0.003 0.029 

 (0.06) (-0.16) (-0.25) (-0.94) (-1.06) (-0.20) (1.30) 

Attitude against risk (5-point Likert scale) -0.011 0.001 -0.000 -0.006 -0.007 -0.017** 0.024** 

(-0.92) (0.14) (-0.01) (-0.56) (-0.52) (-2.01) (1.98) 

Obtained at least a high school grade 0.001 -0.020 0.105** 0.116*** -0.011 0.003 0.008 

(0.03) (-0.77) (2.35) (3.49) (-0.25) (0.09) (0.20) 

Parental education (at least high-school 

level) 
-0.086** -0.054** 0.042 -0.042 0.008 -0.017 0.009 

(-2.49) (-2.23) (1.01) (-1.34) (0.20) (-0.65) (0.24) 

Housing size (room number) 0.009 0.005 0.039*** 0.005 0.011 0.001 -0.013 

(1.14) (0.95) (4.03) (0.64) (1.22) (0.23) (-1.49) 

Having a garden 0.110*** 0.000 0.000 0.066** 0.070** -0.025 -0.045 

 (3.87) (0.02) (0.01) (2.55) (2.11) (-1.18) (-1.47) 

Length of residence 0.003*** 0.000 0.001 -0.000 -0.000 -0.001** 0.001* 

 (4.36) (0.61) (0.93) (-0.36) (-0.31) (-2.23) (1.90) 

France 0.247*** -0.038 0.081* 0.154*** -0.498*** -0.122*** 0.620*** 

 (6.31) (-1.37) (1.71) (4.32) (-10.90) (-4.14) (14.80) 

Portugal 0.304*** 0.026 0.189*** 0.091*** -0.293*** 0.021 0.272*** 

 (8.74) (1.06) (4.46) (2.89) (-7.22) (0.79) (7.32) 

Constant 0.005 -0.081 -0.066 0.096 0.555*** 0.276*** 0.169 

 (0.04) (-0.94) (-0.44) (0.86) (3.86) (2.98) (1.28) 

 
       

Observations 1,071 1,076 1,061 1,068 1,077 1,077 1,077 

R-squared 0.201 0.048 0.097 0.076 0.174 0.056 0.268 

Note: t-stat are in parentheses. Significance levels: *** p<0.01, ** p<0.05, * p<0.1.  

Source: CSPE database (2019). 


