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A Review of the Social Research on Public Perception and Engagement Practices in Urban Air Pollution
Oltra, C.; Sala, R.
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Abstract:

The aim of this study was to analyze the state of public information in the field of air pollution in Spain. We conduc-
ted semi-structured interviews with members of public agencies, technical experts, scientists, and members of non-
governmental associations together with a documentary analysis of air pollution documents (plans, reports, etc.). We 
tried to characterize the information actions on air quality carried out in Spanish cities during the last years. In the 
results section we first analyze the ideas, concerns and considerations that underlie the actions of public information 
on air pollution, as well as the main challenges of public communication on this subject, according to the documents 
and the different experts consulted. We analyze the various contents of information transmitted nowadays (on levels of 
pollution, health impacts and mitigation or protection actions), as well as the mechanisms by which it is communicated, 
both continuously and in the case of threshold overcoming episodes. We also review the different media used to com-
municate air pollution information (Internet, mobile applications and other forms) and other issues such as information 
audiences, or the perceived impacts of information provided. Finally, the implications for more diverse and effective 
public involvement strategies in air pollution are discussed.

 

Revisión de la Investigación Social en Percepción e Implicación Pública de Contaminación del Aire
Oltra, C.; Sala, R.

54 pp. 127 ref. 2 figs. 5 tablas

  
Resumen:

El objetivo del presente estudio ha sido analizar el estado de las acciones de información y comunicación al público 
en el ámbito de la contaminación atmosférica en España. A partir de la realización de entrevistas semi-estructuradas 
con miembros de agencias públicas, técnicos, científicos y miembros de asociaciones no gubernamentales, así como 
de un análisis de documentos sobre contaminación atmosférica (planes, informes, etc.) hemos tratado de caracterizar 
las acciones de información sobre calidad del aire que se llevan a cabo en las ciudades españolas. En los resultados, se 
analizan, en primer lugar, las ideas, preocupaciones y consideraciones que fundamentan las acciones de información 
al público en contaminación atmosférica, así como los retos principales de la comunicación pública sobre este tema, 
a juicio de los documentos y los diferentes profesionales consultados. A continuación, se profundiza en los distintos 
contenidos de la información transmitida en la actualidad (sobre niveles de contaminación, impactos en la salud y 
acciones de reducción y protección), así como en los mecanismos por los que se transmite, tanto de forma continuada 
como ante episodios. Se repasan también los distintos medios de información (Internet, aplicaciones móviles y otras 
formas) a través de los cuales se transmite la información y se analizan otras cuestiones como los públicos de la in-
formación o los impactos percibidos de la misma. Finalmente, se discuten las implicaciones de los resultados para el 
diseño de estrategias de implicación pública en contaminación atmosférica más diversas y efectivas.
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1. Introduction 
 

Millions of people in Spain and other EU countries are exposed to elevated levels of air pollution 

that that have been linked to adverse health outcomes (EEA, 2013). These levels can also have 

synergistic effects with heat (Filleul et al., 2006). In response to these challenges, local public 

agencies have developed, among other actions, mechanisms to inform the public about 

pollution levels as well as warning systems to alert the local population when air quality 

conditions are sufficiently hazardous. However, the effects of these interventions on the local 

population are far from clear. There are few studies that examine individuals’ response to 

advisories and information, either to reduce personal risk or to reduce one’s contribution to the 

adverse conditions (Semenza et al., 2008). 

The communication strategies traditionally developed by public agencies in the field of air 

pollution are not often based on a careful consideration of how individuals react to urban air 

pollution nor on how the public reacts to information about pollution levels and effects. Public 

agencies often aim at informing citizens about air pollution levels and risks as well as at 

motivating actions to reduce pollution levels and self-protection from air pollution risks. In some 

countries, public agencies issue an air quality advisory daily during with the objective of 

improving air quality through voluntary driving restrictions and a mandatory wood burning ban 

(Blanken et al., 2001). In short, they expect to modify public behaviour through information 

transfer strategies. But, in fact, little is known about the effectiveness of advisories in altering 

public behaviour (Semenza et al., 2008). As argued by Scov et al (1991), it is questionable 

whether policies which rely on modification of individual health behaviour through information 

and alerts will have any great effect.  

As reported by Semenza et al. (2008) in a study of behaviour change in relationship to hot 

weather and air pollution in two North-American cities, “only about one-third of study 

participants were aware of air quality advisories and only 10–15% claimed to have changed 

activities during such an episode”. And those who changed their behaviour reported that it was 

the perception of poor air quality (which was not related to PM or ozone measurements) what 

drove their behaviour change. Although more evidence is needed, the research reviewed for this 

report questions the generally assumed effects of air quality advisories on individuals’ 

behaviours.     

This report aims at understanding the main findings from the social sciences literatures on risk 

perception and communication on urban air pollution. We systematically reviewed the 

published and grey literature in search for studies on two main research questions:   

 

1. How do individuals react to urban air pollution?  

2. What are the impacts of current communicative interventions on air pollution? 

 

We emphasize the need for a more systematic understanding of the public reaction to the risks 

from urban air pollution as well as the effectiveness of interventions aimed at modifying 

individuals’ attitudes and behaviours in this area. There is a clear need for finding new ways to 

influence people’s behaviour regarding the risks from urban air pollution. We believe that this 
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effort can help identifying gaps in expert assumptions and improving the design of future 

communication actions in the field of urban air pollution.  

 

1.1. Individual and public responses and perceptions of urban air pollution 

 

Research on the epidemiological effects of urban air pollution has extensively documented how 

pollutant particles in urban environments can damage both physical and mental health of 

exposed individuals (WHO, 2013). However, less attention has been paid to the individual and 

public responses to this environmental hazard. Pollution is an environmental problem with 

significant impacts in the public health of societies. But it is also a social and human problem. 

First, because responses from individuals and communities can significantly modify air pollution 

levels and air pollution effects. Improvements in air pollution levels may require changes in the 

behaviour of individuals and organizations. Second, because individuals may be forced to 

develop actions to modify their exposure to air pollution (Figure 1).  

 

 

Figure 1. An heuristic model on the relationship between air pollution and the individuals 

 

As mentioned by previous research (Skov et al., 1991), two types of health behaviour are 

relevant in relation to air pollution (Box 1): (1) actions taken to reduce air pollution (e.g. by 

reducing automobile driving), and (2) actions taken to protect oneself against the adverse 

effects of the pollution (e.g. by avoiding outdoor activity). We may add a third type of actions: 

(3) those taken to be aware and engaged in air pollution (e.g. by being informed about air 

pollution levels). One of the key questions in this review is what are the factors influencing these 

behaviours among individuals. According to heuristic models of behaviour (e.g. Stern, 2000), an 

important antecedent factor of individuals’ private and public behaviour are the attitudes and 

perceptions individuals have on a specific element or object (a person, a place, a thing, or an 
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event). When dealing with environmental risks such as air pollution, individuals may have various 

beliefs about how these problems have been originated, about the kind of impacts they have 

and about how to better manage the hazard. They also may have a specific level of risk 

perception, that is, a subjective judgment about the characteristics and severity of a risk (Slovic, 

2000).  

Box 1. Three types of human response to urban air pollution. 

 

Actions to be aware and engaged in air pollution. Becoming informed about a topic is one 

of the ways individuals have to become engaged in it. Individuals may acquire a better 

understanding of air pollution, its health impacts and the public interventions aimed at its 

reduction. Individuals may also participate in the measuring and research of air pollution levels 

and impacts. Broadly speaking, we can differentiate between the following actions: a) 

Information seeking; b) Measuring air pollution; c) Participation in environmental management 

processes.  

 

Actions to reduce pollution. Reducing pollution may require changes in the behaviour of 

individuals, in particular the decisions that people make about transportation options. But also 

the public can play fundamental role in supporting or developing urban programs to address 

pollution (Bickerstaff & Walker, 2001). In this sense, we can differentiate among the following 

actions:  a) Conserve energy - at home, at work, everywhere; b) Carpool, use public 

transportation, bike, or walk whenever possible; c) Avoid burning leaves, trash, and other 

materials; d) Environmental activism 

 

Actions to minimize exposure or coping behaviours. Coping behaviours are those developed 

to manage specific external and/or internal demands that are appraised as taxing. Regarding 

air pollution, individuals may: a) Remain indoors; b) Keep windows closed; c) Moving to another 

neighbourhood; d) walk in parallel side streets and avoid main roads. 

 

 

But behaviour is not only influenced by attitudinal factors. As researched in the field of 

environmentally friendly behaviours and health behaviours (see e.g. Mckenzie and Smith, 1999; 

Abroms and Maibach, 2008) attitudes interact with a number of individual and contextual 

elements that may act as barriers to behaviour.  As shown in the following model of 

environmental behaviour (Stern, 2000 (Figure 2)), personal capabilities, elements in the place 

and context (from incentives to technology) and personal habits and routines are also 

influencing factors in individual and public behaviour. This explains why modifications in some 

minor behaviours (e.g. purchasing an energy efficient bulb) may be driven automatically by 

changes in attitudes and beliefs while sustainable modifications in relevant behaviours (e.g. 

waste reduction, speed reduction, etc.) are not easily driven by changes in attitudes but often 

involve multidimensional interventions.  
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Figure 2. Determinants of environmental behaviour (Stern, 2000) 

 

As stated for behaviours, attitudes and perceptions are neither static and also depend on a 

multiplicity of factors. Perceptions, attitudes and beliefs are not driven only by the object of the 

attitude (e.g. the environmental hazard). So, while for some individuals and publics, 

environmental problems might generate anxiety and concern, others can be completely 

unaware of this problem. But how do attitudes and perceptions towards an environmental 

hazard develop? As we will see in the following section, there are many factors related to the 

source of risk (the qualitative characteristics of the risk), the individual (from personality to 

lifestyle issues) and the context in which perception is developed (social amplification and 

attenuation of risk processes) that might explain differences in perception among individuals 

and social groups. This is why, fundamentally, experts, stakeholders and the general public often 

do not understand each other’s concerns and beliefs.  

The complex nature of public perception of environmental risks has been recognized by social 

and psychological research (Renn, 1998). Research on risk perception and communication has 

been aimed, generally, at: a) identifying and explaining the public concerns associated with risk, 

b) explaining the context of risk situations, c) identifying the cultural meanings and associations 

linked to specific risk areas; d) helping articulate policy objectives in risk beyond risk 

minimization, such as improving equity and institutional trust and reducing inequality and 

vulnerability, e) designing programs for participation and joint decision making; f) designing 

programs for the evaluation of risk management and organizational structures to identify, 

monitor and control risks. 

In the following pages we will review the literature on risk perception and communication of air 

pollution with two main objectives: understand the factors influencing risk perception and 

understanding the effects of various risk communication strategies.  

  



 

 6 

2. Review of the studies on public perception of air pollution  
 

2.1. Brief historic outline 

 

The research on air pollution perception started in the 1950-60 (Table 1). Most of these first 

studies were focus in North America and United Kingdom. Historic evolution of this topic could 

be divided in two main theoretical approaches bounded in two different periods of time. The 

first period runs approximately from 1956 to 1979, when a quantitative psychology 

theoretical approach dominates the research on this area. It tries to measure social and 

psychological dimensions of air pollution (people’s awareness, effects on health and daily live 

people attributed to it). This approach used quantitative methods (questionnaires and opinion 

polls) focusing in measuring attitudes and cognitive processes related to air pollution. The 

general purpose was to obtain quantitative measures of risk perception and to develop 

taxonomies of risk factors to understand social response to the problem.  

Similar to the area of risk perception research, air pollution perception was mainly developed in 

an attempt to understand (and close) the gap between expert and lay perceptions of risk, based 

on the knowledge deficit model. The perception of risk by experts and the public does not 

usually coincide, and this also happens in the case of environmental pollution (Bickerstaff, 2004). 

The tendency for lay perceptions to diverge from those of the experts has frequently been 

attributed to public ignorance of the scientific or technical aspects of the issue, a diagnosis that 

exemplifies what has been labelled the ‘deficit’ model of public (mis)understanding of science 

(Irwin, 1995; Burgess et al., 1998). Early research into public perceptions of urban and industrial 

air pollution adopted this public ignorance perspective (Bickerstaff, 2004).   

The main research topics in this first period were: 

1. Public awareness and concern about air pollution (Billingsley, 1974/1975) 

2. Agreement between experts and the public.  

3. Correspondence between pollution measurement and public perception   

4. Public perception among different groups 

Main drawbacks of these studies were: descriptive analysis of perception was not enough for 

understanding why people perceive as they do, failure to explore the basis of variation between 

places and social groups (Bickerstaff & Walker, 2003) or variability/inconsistency in findings. 

During the 70s in the UK began a series of studies in different cities, allowing greater 

comparability (McBoyle, 1972; Blacksell, 1972; Kirkby, 1972; Billingsley, 1974/1975, Wall, 1974). In 

the 80s, very few studies on this topic were conducted. This would show that air pollution was a 

less important issue of public policy in this time period given the scarcity and research on 

psychological and behavioural responses to pollution. During the 90s there was an increasing 

interest in how people perceived air quality. At that time important aspects of the context had 

change: 1) Environmental degradation was increasingly recognized as a direct threat to human 

health and welfare; 2) Some changes in the pollutants also occurred during this period: from 

carbon combustion to others pollutants from traffic, with less visual and olfactory impact; 3) 
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Urban air pollution climbed back to the policy agenda probably because newly discovered links 

between small particulate emissions and health (Bickerstaff & Walker, 2003; Catalán, 2006).  

The second period in the study of the social aspects of air pollution started in the 90s. Some 

questions remained unanswered: 'What does air pollution mean to ordinary people?', 'How do 

people attribute meaning to air pollution?', 'Why do some people perceive a problem when 

others do not?' and 'How and why are perceptions of air pollution changing?'. In this decade, 

while still quantitative psychological research was being conducted (Elliot et al, 1999; Forsberg 

et al., 1997), there was a theoretical and methodological openness in the study of public 

perception and the social response to air pollution. The main novelties were studies aimed at 

improving risk communication and interventions to involve the public, as well as a broader 

inclusion of qualitative methods.   

This second phase of studies developed a socio-cultural perspective which included 

contributions from various disciplines such as human geography, sociology and anthropology.  

Social, cultural and political aspects were incorporated in the studies as important factors in 

determining environmental attitudes. It is assumed that public understanding on air pollution 

cannot be explained only by individual factors, some other social and cultural factors should be 

included as local knowledge and everyday experiences. The main goal was to capture the social 

process by which individuals and groups construct ideas about air pollution (social 

constructionism). More specifically, some of the objectives were:  

1. The background of social and cultural processes which influence how individuals make 

sense of air pollution and information about air pollution (Bickerstaff and Walker, 1999; 

Bush et al., 2001a; 2001b; Bailey et al., 1999; Yearley, 1999; Barry, 2001). 

2. Establishing public knowledge of and reactions to government-provided information, 

and how this material could be more effective (Hedges, 1993; 1999; Moffatt et al., 1999; 

Jenkins, 2000; Cole et al., 1999) 

 

Table 1. Historic outline of air pollution perception studies 

Year Aim  

1950s-1960s To measure the level of awareness.  

To measure the cognitive dimensions of air pollution. 

Cognitive/perceptual biases 

 

1970s-1980 Very few studies were conducted  

How human perceptions correlates with physical measurements of 

pollution 

 

1990s To improve official risk communication (recognizing inconsistencies in 

how people act and think) 

 

2000s To study how social and cultural factors influence perceptions (the role 

of social or contextual factors, politics and culture in influencing 

perceptions) 
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From the 90s, the field of research extended to other countries (Canada and some European and 

Latin America countries). Nevertheless, in the United Kingdom and the United States it trapped 

more academic and political interest. During the last decades, there has been an increasing 

acknowledgement and consolidation of a body of work. There has been also a more 

pronounced degree of convergence between the cultural and psychological approaches 

(Bickerstaff, 2004). 

 

2.2. Is there a perception of air pollution? How people perceive air 

pollution 

 

A wide variety of studies based on different approaches and methodologies have been carried 

out to identify the key elements of individuals’ perception of air pollution (see Annex 1.1). In this 

section we review the most important published research studies, in order to characterize public 

perception of air pollution and providing insights into the main dimensions of air pollution: 

public awareness; physical experience of pollution; knowledge about the sources, pollutants and 

pollution levels, and about the actions to reduce pollution or to protect oneself; risk perception; 

experience of physiological or psychic effects; emotions, etc. 

 

Awareness 

The majority of opinion surveys carried out in the 1960’s and 1970’s found that awareness of 

pollution was generally low and few people spontaneously expressed air pollution as an issue 

even if they live in heavily polluted areas (Auliciems and Burton, 1971; Rankin, 1969). However, 

public opinion polls in the US reveal an increased recognition of air pollution over time 

(Billingsley, 1974/1975).  

 

Regarding the perceived level of information on air pollution, following the Flash 

Eurobarometer 360 (2013), there are significant percentages of uninformed people in the 

European Union: nearly six out of ten Europeans do not feel informed about air quality issues in 

their country (59%). In four countries, at least one quarter of respondents say that they do not 

feel informed at all about air quality problems: Spain (31%), Luxembourg, Cyprus and Latvia 

(27% each). A relevant 56% of Europeans think air quality has deteriorated in the last 10 years.  

 

Air pollution perception seems to be quite independent of real pollution levels. This is due to 

the fact that there is not a linear relation between both variables and many other psychosocial 

variables that explain individuals’ attitudes towards air pollution. Although when air pollution 

ranges below WHO guidelines, individuals report annoyances by car fumes or visible dust/soot 

exposure (Lercher et al., 1995). Bickerstaff and Walker (2001) found there was little variation in 

the perception of air quality at different geographic scales.  

 

A repeated finding is the evidence for a “neighbourhood halo effect”: individuals show an 

unwillingness to attribute high level of air pollution to their home area in comparison to other 

areas (Rankin, 1969; de Groot, 1967; Shusky, 1966; McBoyle, 1972; Bickerstaff, 1999; Bush et al, 

2001; Brody et al., 2004; Howel et al., 2003). People evaluate their local neighbourhood 

differently from the wider region. From the sociocultural perspective it has been explained as a 
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way of distancing from the problem, related with stigma and place attachment (Bush, Moffat & 

Dunn, 2001).  

Another relevant finding is that there is a limited awareness of rural pollutants and countryside 

is widely perceived as a place to “escape” from air pollution, in other words a “safe space” 

(Smallbone, 2010). People use rural images to get symbolic distance form pollution (Bickerstaff 

& Walker, 2001).  

Different studies have pointed out that the main sources of air quality awareness are:  

1. Visual and olfactory experience 

2. Experience of psychological and physical effects or impacts on health (symptoms) 

3. Nuisance or annoyance 

4. Media coverage and publicity (weather forecast, media formats dominated over the 

government information services)  

5. Informal experience: Interpersonal interaction and conversation, local knowledge, 

social networks, lifestyle factors (for instance, time spent outdoors can influence 

perceptions).  

 

Sensorial/perceptual experience 

Early studies revealed sensorial and perceptual experience as critical factors in shaping public 

attitudes to air pollution. These studies stress the role of practical everyday experience in how 

people come to know air pollution and how understandings of polluted air are embedded in 

daily life through the senses and the body (Bickerstaff & Walker, 2003). Direct perceptual 

experience seems to be the most important source of awareness on air pollution. Sensorial 

aspects of pollution (such as odour, dirty, irritation effect that cause discomfort) are often the 

main way by which people become aware of air pollution. Other studies point at the health 

associated impacts as the most important source to be aware of (Bickerstaff & Walker, 2001). So, 

the main sources of air quality awareness would be:  

 Vision: 

o Experience of physical dirt or soot in home 

o Smoke and fumes emitted from specific and proximate “polluter” sources, which 

transgress the boundaries of personal “safe” space (Douglas & Waller, 1966) in 

an all too direct manner (Hedges, 1993, 1999; Moffat et al., 1999) 

o Colour and contrast in landscape. 

o Observable effects on the physical environment (e.g. the colour and growth of 

vegetation, tree or bird death). 

o Sensory visual perception of air pollution appears to increase with higher 

concentration of suspended particulates (Schusky, 1966) and  dustfalls (Stalker 

and Robinson, 1967).  

 Olfactory evidence (Wakefield et al., 2001; Clarenburg, 1973) 

 Experience of psychological and physical effects or impacts (symptoms): fatigue, eye 

irritation, recurrent colds, etc. (Lercher, Schmitzberger and Kofler, 1995) 
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 Nuisance, annoyance and aesthetics impacts of pollution: Dirtiness, dust and soot 

(Claeson, 2013) 

 

Bickerstaff and Walker (2001) stated that visible cues and smell were the most common 

indicators of air pollution after health effects. Cole et al. (1999) found a similar pattern in his 

work undertaken in Canada. Claeson (2013) also stress the relevance of odour characteristics of 

air pollutants.  

Besides symptoms, annoyance is a common health consequence of air pollution and an 

important component of its perception (Anderson et al., 2009). More than 15% of the European 

population is highly annoyed by air pollution, and more than 50% feel some degree of 

annoyance. Annoyance experience seems to be related with symptoms experience (Jacquemine 

et al., 2007). Claeson et al. (2013) show an explanatory model in which the impact of air pollution 

(at non-toxic levels) on annoyance and symptoms experience is mediated by perceived pollution 

and health risk perception. In an Austrian study, although air pollutants levels complied with 

WHO guidelines, there was a perception of a problem because odorous fumes, visible dust, and 

pre-existing symptoms such as fatigue, eye irritation, recurrent colds, etc. (Lercher, 

Schmitzberger & Kofler, 1995). 

 

Understanding 

In general, understanding about air pollution (knowledge of different pollutants and causes of 

air pollution) is low.  

Main perceived sources of pollution are road transport (Jacobi, 1994; Howell, Moffat, Bush et 

al., 1993; Smallbone, 2010) and industry (Howell et al., 1993; Bickerstaff, 1999). Other sources as 

agriculture (farms, fertilizers, burning of agricultural waste) or residential energy use (e.g. coal or 

wood for heating of individual households) are less known (EC, 2013).  

Bickerstaff (1999) has suggested that not all automobiles are viewed equally: more blame is 

assigned away from individual to “other” polluters such as buses and other commuters. Perhaps 

future studies should focus on other sources such as motorcycles, buses, refuse burning or small 

industries (Saksena et al., 2007). 

Studies show that knowledge about types of pollutants is also low. The research of Smallbone 

(2010) showed that 51% of survey respondents could name one or more air pollutants. By far 

the most commonly stated pollutants were carbon monoxide and carbon dioxide (probably 

from climate change and carbon reducing campaigns). Pollen was stated as a pollutant. Focus 

group participants also stated that they were unaware of either ozone or particulate matter. 

Furthermore, a number of participants believed that ozone was beneficial for health.  

People do not know the levels of pollution in their neighbourhood. As commented before, 

studies have shown that people evaluate their local area differently from wider region but they 

do not know the exact levels of none. Smallbone found that lay individuals assumed that “poor” 

or “bad” air quality applied only to urban areas, and that air pollution would be lower in the 

countryside. A similar pattern was found amongst questionnaire respondents. Only those living 
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in rural areas (described as villages or countryside) thought that the air quality in their 

immediate vicinity was better than the air quality in the local area, or the UK as a whole. Results 

indicated that, unless they lived next to a “major” source of pollution (e.g. motorways, main 

roads, factories), participants perceived their area or neighbourhood as less polluted than the 

surrounding towns. Participants do not know any rural sources of air pollution.  

Regarding temporal variation, Smallbone (2010) found that people belief that air pollution was 

highest in the afternoons. In terms of seasonal variation, participants without medical conditions 

thought that air pollution was highest in the summer. 

 

Emotions 

In spite of the fact that strong growing environmental concern is reported in developed 

countries (Dunlap et al., 1993), studies show a divergence on the level of expressed concern 

about air pollution: from low (Smith et al., 1964; Medalia amd Finkner, 1965) to high (Auliciems 

and Burton, 1970; Rankin, 1969). In general terms, few people spontaneously express concern 

about air pollution, even if they lived in particularly heavily polluted areas. As reported, a trend 

to view as normal de levels of pollution in individuals own community appeared in high-

polluted communities, as well as dissociation of oneself from the effects of industrial pollution 

(Bush et al., 2001). 

Very little is reported on other emotions of air pollution. For instance, Evans et al. (1988) pointed 

out the role of stress and strain as affective states associated with exposure to aversive 

environmental conditions. Boer and his colleagues found that citizens who called an 

environmental "hotline" to complain about pollution in the Netherlands were angrier and more 

annoyed about air pollution and wanted to know more information about the problem than a 

matched group of Dutch citizens who did not call the hotline (de Boer et al., 1987). The 

noncallers were more apt to rationalize the air pollution in their neighborhoods, blamed other 

people, or tried to put their minds on other issues, and not think about the problem. So, 

emotions could play an important role in air pollution perception as a precursor of reduction or 

coping behaviour. More research is need in that topic. 

Risk perception 

Among other risks, air pollution is rated at the top of environmental related problems (Jacobi, 

1994). Awareness of the risks of air pollution has increased during the last years. Air pollution is 

mainly related with health effects, especially respiratory diseases. Some studies have shown 

that there is a lack of awareness amongst the general public regarding the links between air 

pollution and illness (Bickerstaff and Walker 2001, Wakefield et al., 2001). Hedges (1993) found 

that adverse effects of air pollution were widely assumed. However, precise health links were 

generally unclear, with symptoms such as chestiness, asthma, sore throats, headaches, fatigue 

and irritability confused with other causes. Respiratory and allergic conditions were found to 

feature most consistently, while increased heart morbidity was associated with greater 

uncertainty. Awareness of the effect of air quality on those with heart conditions is generally low 

(Smallbone, 2010). 
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There is little evidence of beliefs in strong causal links between specific diseases and air 

pollution among members of the public; rather there is an understanding that chronic illnesses, 

such as allergies, asthma, and bronchitis, can be affected by air pollution (Howel et al, 2003). As 

pointed out for some authors, it is very likely that the “invisibility” aspect of air pollution 

discourages people from drawing strong links between air pollution and health. Symptoms are 

attributed partly to other causes as climate change, pollen or bad housing (Saksena et al., 2007) 

Several of the public opinion surveys revealed high-level identification of health impacts only 

when respondents were asked directly (Shusky, 1966; deGroot et al., 1966). This has been 

explained in terms of psychological masking, in which a worrisome situation is hidden or put 

aside to avoid its overt recognition (Crowe, 1968).  

In the perspective of the psychometric paradigm research (Fischoff et al., 1978; Slovic et al. 

1980), one may anticipate that air pollution risk will rate high on dread (potentially catastrophic) 

and unknown factors (delayed in time, scientific uncertainties, and newness of the risk). Thus, 

high risk would be perceived but it is not like this. It is necessary to account more explicitly for 

social, political and cultural factors. 

Van den Elshout (2008) stated that the majority of the public perceives air pollution as an 

impersonal risk, without direct (short-term) effects on health, and consequently air pollution is 

not seen, to those without health conditions, to be of high personal relevance. Those who 

recognize the existence of serious air pollution, deny the potential for adverse effects to 

themselves (Wall, 1974; Billingsley, 1974/75). At the same time, findings of van den Elshout 

(2008) and Morton and Duck (2001) show that those without a personal-risk from air pollution 

would not see it as relevant. People with profound physical conditions are more likely to 

perceive air pollution risks (Bickerstaff & Walker, 2001). 

Some authors have tried to explain this “perception gap” by Festinger’s theory of cognitive 

dissonance (1975) and Beck’s thesis of risk society (Billingsley, 1974-75; Wall, 1973; Bickerstaff & 

Walker, 2001).  

Trust 

People tend to list government and industry as responsible for responding to air pollution 

problems but there is a lack of confidence that these institutions will in fact meet their functions 

of social care (Freudenburg, 1993).  

Research on air pollution has revealed that many people question the accountability and 

interests of central government, seen to be run on behalf of short term business interests and 

little regard for the public (Moffat et al., 1999). Research participants highlighted the importance 

of trust in those who supply air quality information. Agencies not seen as connected to Central 

Government were accorded a higher trust status. For example, the Environment Agency, 

followed by local councils were considered the most trustworthy sources of information, by this 

group of research participants, owing to the organizations perceived agenda of environmental 

protection. Trust in local authorities, however, was dependent on personal experience 

(Smallbone, 2010). 
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Studies have clearly showed that people’s receptivity to information is shaped by the level of 

trust they invest in the communicator (Wynne, 1991). Research confirms a very low level of use 

of air quality information services provided by the media or by government, particularly the later 

(Hedges, 1993, 1999; Bush et al 2001; Bickerstaff & Walker, 1999). It could be explained by a 

general scepticism of the motivations of government in presenting air quality data. Hedges 

(1993) identify a high level of scepticism of the available urban air quality advice services 

(distrust on the information provided), with participants drawing conclusions that the true facts 

are being suppressed. The terminology was widely seen as overly complex and technical, making 

it difficult to interpret. Also perceived ambiguities in the measurement and reporting. Bush et al. 

(2001) stressed that the available information is considered meaningfulness and of no value for 

those unaffected by the problem.  

 

Perception of individual actions and government/policy responses to air pollution 

Finally, regarding beliefs about ways to reduce air pollution, reducing car use and upgrading 

to more energy efficient appliances are the most commonly taken individual actions to reduce 

emissions. Stricter pollution controls on industrial activity and energy production are seen as the 

most effective way to tackle air-related problems. Providing higher financial incentives for low-

emitting products is perceived as a good measure to tackle air pollution. More public 

information on the health and environmental effects of air pollution is also seen as a measure to 

reduce pollution, probably by increasing awareness and motivation (EC, 2013). 

There is limited research on public perception of government and policy responses to air 

pollution. McDonald, Hession; Rickard, et al. (2002) found that perceptions about governments’ 

interventions were largely media influenced. Jacobi (1994) found that respondents felt that both 

the public and private sectors had an equal responsibility to improve air quality.  

 

2.3. Determinants of air pollution perception 

 

In this section we review the literature dealing with the factors that could influence how the 

public perceives and understands air pollution, or how do people make sense of air pollution. 

We will try to ask to “why people perceive as they do?”.  

We will take into account a psychological, social, cultural and political perspective. Psychological 

(individual-based) factors can only account for a part of risk perception variation. Risk 

perception is a complex multidimensional phenomenon including the nature of the risk, 

personal characteristics, and also the subject’s social and cultural background. It is a subjective 

judgment by which the individual understands and gives a meaning to a particular threat or 

hazard. Acceptability of a risk results partly from the balance between the perceived benefits 

and the negative exposure effects. The risk, as defined by experts, does not always coincide with 

that perceived by laymen because different criteria are used to evaluate the risk. Air pollution 

exposure does not break the rule. Some elements of the assessment are specific to the 

individual as a result of his/her life experiences and health status. Others are derived from the 

outside world via scientific knowledge or the media, beliefs, and ideas shared by the subject’s 

group or social network.  
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Elements that influence risk perception could be divided in three broad categories taking into 

account the type of predictive factor (Table 2): 

1. Risk-related factors: Those specific characteristics of air pollution that influence how it is 

perceived 

2. Psycho-social factors: Those variables related with the subject of perception and its 

social relations 

3. Institutional and contextual factors: Those aspects of the context that have an influence 

in how the public perceive air pollution. 

 

Risk-related factors 

As occurs in other environmental risks, the specific aspects of air pollution are significant 

predictors of attitude. One of the most relevant research findings in this regard is how sensory 

characteristics could be a strong influence on air pollution perception. In that sense, the 

perception of dirtiness, smokes or odour could result in higher risk perception (Galada et al., 

2009). The study from Wakefield and colleagues (2001) found that people became aware of bad 

air conditions when dust and fallout were visible, also when they could smell it (like sulphur), 

with annoyance as an intermediate variable. Perceived health impacts seemed to depend on the 

visible signs of pollution, rather than expert assessments of risk (Wakefield et al., 2001). 

Invisibility is considered a distinctive aspect of air pollution perception.  

Type of industry is a key issue in determining public perception. As showed by Winneke & 

Kastka (1987), air pollution from a chocolate factory is seen as less risky than pollution from 

other types of industry. Specifically, these authors found different levels of annoyance in the 

vicinity of a chocolate factory, an insulation plant, a tar–oil refinery and a brewery, even though 

the four sources had similar odour exposure levels. In accordance with these findings odours 

from a grass drying plant and a food processing plant are rated as being less unpleasant and 

annoying than odours from chemical industry or tar processing (Hangartner and Wüst 1994). 

Source of pollution could also shape public perception of air pollution (Brody et al., 2004). 

The level of air pollution has sometimes been correlated with public awareness of air pollution 

(Smith et al., 1964; deGroot et al., 1966; Prescott-Clarke & Mostyn, 1982; Wall, 1974; Zeidner and 

Shechter, 1988) once more by annoyance as an intermediate variable. Forsberg, Stjernberg & 

Wall (1997) found six-monthly nitrogen dioxide concentrations correlated consistently with the 

prevalence of reported annoyance related to air pollution and traffic exhaust fumes. All the 

studies show that relationship takes place at concentrations well below current guidelines for 

outdoor air pollution. It is important because it suggest that perception studies have an 

important place in monitoring air quality. Elliot (1999) shown that those people more likely to 

take action had been bothered by air-pollution-related odours and  lived in areas known to have 

higher levels of exposure to total suspended particulate. 

 

Psychosocial factors 

Some demographics characteristics have been linked to risk perception. Several studies have 

pointed out gender differences in risk sensitivity: women tend to express higher levels of 
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concern over risks from threats to the environment (Flynn et al. 1994; Slovic et al., 1999). Age 

above 45 years was inversely associated with perceived air quality (Lercher et al., 1995). In the 

study from Howel (2003) it was found that older residents were less likely to rate the local air 

quality as low. Ethnicity has been also linked with how people perceived the risks: those “non-

whites” tended to perceive the risks as higher (Finucane et al., 2000) probably by less power and 

disadvantage economic situation as precursors. 

 

Other variables have also been highlighted: education, income levels, occupation or marriage 

status. Bastide et al. (1989) showed that those divorced, with low income and unemployed 

tended to overestimate the frequency of all causes of death.  On the contrary, those 

underestimating the frequency of death causes were more likely to have higher education and 

better incomes. This tendency to overestimate the risks might be explained by a sense of 

hopelessness (Boholm, 1998). Studies from Flynn (1994) and Slovic (1999) and his colleagues 

also concluded that those with more power and greatest socioeconomic advantage are less 

likely to overestimate risks. Regarding education effect, Elliot (1999) found that those more likely 

to take action for air pollution were those who had completed high school.  

 

Another relevant factor which often arose in the context of visible air pollution (black soot) is the 

presence of children in the home. Indeed, the link between exposure and potential health 

effects is often mediated by concerns about children’s health (Elliot, 1999). 

 

Regarding attitudinal variables, another relevant psychological variable would be personal 

control of the problem and perceived self-efficacy to act in a meaningful way. Others have 

called it “agency” as a collective sense of control reflecting power and status. A lack of control 

over the circumstances would lead to strong concerns of being trapped in a pollutant 

environment (Bickerstaff and Walker, 2001). Some studies have pointed wider environmental 

perception as an important source of explanation of air pollution perception (Bickerstaff et al., 

1995). In that sense, the new ecologic paradigm (Stern, 2000) could shape a role in shaping 

public attitudes towards air pollution but no studies have been found on this.  

 

Life style is considered a determinant of air pollution. For instance, air pollution perception is 

often related to spend hours doing outdoors activities. In this sense, some studies report that 

children in exposed areas spend fewer hours outdoors (Lercher et al., 1995). The access to a car 

could also predict air pollution perception in the sense that those with lack of access to car tend 

to report more annoyance from air pollution (Forsberg, Stjernberg & Wall, 1997). Smoking 

habits have been inversely associated with perceived air quality (Lercher et al., 1995). 

Another element investigated by the empirical research has been personality characteristics.  

Navarro, Simpson-Housley, and de Man (1987) studied how trait-anxiety and locus of control 

determined air pollution response in Santiago de Chile. They found that concern over the 

problem and number of antipollution measures taken was related to trait-anxiety. Locus of 

control was associated with variation in awareness of the hazard.  

Health status has been consistently related to air pollution perception, specially respiratory or 

allergic illnesses (recurrent colds, chronic bronchitis, hyperreactive airways, acute bronchitis, 
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hayfever, asthma, eczema). The frequency of reporting annoyance reactions was higher among 

people with asthma (Forsberg, Stjernberg, & Wall, 1997). Air pollution concern is linked to 

respiratory problems (Barker, 1976; Medalia & Finkner, 1965; Billingsley, 1974/75). 

Bickerstaff is the main author arguing that environmental issues such as air pollution, which is at 

its root very much a global problem, are always made sense of or localised in the physical, social 

and cultural context in which individuals live, work and interact with others. In particular, they 

apply the concept of “localization” to emphasize the ways in which people's understandings of 

air pollution are constructed and contextualized within, and in relation to, the immediate locale. 

A purely individual-based analysis can account for only a part of risk perception. There is a need 

for elicitation and contextualization of the meanings attached to risk. For instance, social and 

cultural commitments to place (e.g. neighbourhood), social capital or place attachment, local 

memory, influence air pollution attitude (Bickerstaff, 2004). 

Social capital and attachment to place have been use to explain the tendency to rate one’s 

neighbourhood differently from a wider region (Bickerstaff & Walker, 2001). Where people are 

not strongly attached to their neighbourhood their perceptions tend to be more negative about 

air quality and other attributes. Such a relationship between perceptions of air quality and 

indicators of local social capital and place attachment was also identified by Wakefield et al. 

(2001) in Canada.  

People’s perceptions tend to be influenced less by scientifically derived information and more 

by local and personal experiences (Howell et al., 2003; Bickerstaff, 1999; Elliott el at., 1999). For 

instance, commitment to the neighbourhood seems to play an important role in how people 

evaluate air quality. They tend to perceive a whole series of negative attribute so immediate 

environment (such as rubbish, crime, lack of care, including higher air pollution levels) 

(Bickerstaff & Walker, 2001; Burningham and Thrush, 2001). In that sense, neighbourhood 

satisfaction and perceptions of neighbourhood quality have been correlated with air quality 

(Collins & Koplan, 2009). 

Local memory or cultural imagery has strongly been associated with air pollution perception 

(Walker et al., 1998). Local memory understood as historical memories of a previous industrial 

age have demonstrated to be very important for the local understanding of risk. The way 

memories were invoked suggested people associated pollution and health damage with 

economic vitality (Walker et al., 1998; Bush et al., 2001; Irwin et al., 1999) 

It is argued that a person’s thoughts about pollution are more perceptions than factual 

knowledge. A person’s level of pollution risk perception is regarded in terms of a person’s prior 

experience with issues such as air pollution, waste disposal, agriculture runoff, toxic chemicals 

or land development (Willet, 2010). People who are accustomed to poor air quality may be less 

sensitive to further degradations of air quality (Malm, Leiker, Molenar, 1980). 

 

Institutional and contextual factors 

Neighborhood characteristics play an important role in shaping public perceptions of air 

quality. In fact, studies concluded that when investigating public perceptions of air pollution, the 
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focus should be as much on place based factors as on characteristics of individuals (Howel et al., 

2003). Previous studies have repeatedly demonstrated associations between the social 

conditions of daily life (experiences of work, home, school, and leisure activities) and health or 

well-being.   

 

A consistent finding is that air quality perceptions are significantly correlated by living in a 

urban versus a rural setting and lesser by air quality levels based on air monitoring stations 

(Brody et al., 2004).  

Media coverage and, specifically, news media appear as critical to shaping the public’s 

perceptions of air quality. In that sense, Brody et al. (2004) stated that authorities in charge 

should ensure accurate information, in an understandable format, reaching a broad audience. 

  

Distnace to industry is also associated to air pollution perception (Howel et al., 2003). Those 

living closer to heavy industry were far more likely to rate industrial air pollution as a serious 

problem ,  industry as a major source of air pollution, and neighbourhood air quality as ``Poor'' 

or ``Fair''. These authors found that the greatest variation in air quality perception was related to 

distance to major pollution source.  
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Table 2. Determinants of pollution (risk) perception 

Risk-related factors Psycho-social factors Institutional and contextual 

factors 

Sensory characteristics: dirty, 

smoke, odour, (noise) 
Galada et al., 2009 

Wakefield et al., 2001 

Age 
(Brody et al., 2004) (Collins et al., 2009) 
(Howel et al., 2002) 

Environmental perception 
(Bickerstaff et al., 1995) 

Social capital  
(Bickerstaff & Walker, 2001; 

Wakefield et al., 2001) 

Urban / rural settings 
(Brody et al., 2004) 

Type of industry  

(Winneke and Kastka, 1987) 

Gender 
(Flynn et al., 1994; Slovic, 1999; 

Jacquemin et al., 2007) 

Personal control, self-efficacy / 

Agency 
(Walker et al., 1998; Wynne et al., 

1993; Irwin, 1995; Bickerstaff, 1999) 

Attachment to the place 
(Bickerstaff & Walker, 2001; 

Wakefield et al., 2001) 

Media coverage 
(Brody et al., 2004) 

Level of pollution  
(Deguen et al., 2008) 

 

Ethnicity/race 
(Finucane et al., 2000; Palmer, 2003; 

Johnson, 2002) 

Life-style factors: outdoors life, 

access to a car, smoking-

habits  
(Lercher et al., 1995; Stjernberg & 

Wall, 1997; Jacquemin et al., 2007) 

Satisfaction with 

/commitment to the 

neighbourhood  

(Bush et al., 2001; Bickerstaff & 

Walker, 2001; Burningham and 

Trush, 2001; Collins et al., 2009) 

Proximity to industry 
(Howel et al., 2003) 

 Marital status   
(Bastide et al., 1989) 

Personality: trait-anxiety 
(Navarro & Simpson-Housley, 1987) 

Local memory 
(Walker et al., 1998; Bush et al., 

2001; Irwin et al., 1999) 

 

 Education 
(Bastide et al., 1989) 

Health status 

(Barker, 1976; Medalia & Finkner, 

1965; Billingsley, 1974/75; Forsberg, 

Stjernberg, & Wall, 1997) 

Previous experience with 

pollution  
(Malm, Leiker, Molenar, 1980; 

Willet, 2010) 

 

 Socio-economic status 
(Bell et al., 2005) 

   

 Occupation /income (poverty 

and unemployment) 
(Bastide et al., 1989) 
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2.4.  Methodological issues 

 

At the methodological level, first perception studies in the area of air quality were mainly based 

on survey. Most studies report findings in quantitative and descriptive terms. This fact led to 

important limitations because surveys in isolation could provide a superficial view of the 

processes which underlie perception. Following Bickerstaff & Walker (2001), “the uncertainties 

and contradictions which pervade the findings of the air quality perception literature, 

inextricably connected with the methodologies from which they derive, constructively informed 

the research design process”. 

From Wynne (1991) in their investigation that began in Birmingham in 1996, considerable effort 

is made to improve the methodology of this type of work. These authors used a questionnaire 

and a series of interviews. They selected three districts based on socioeconomic status (defined 

by educational level, occupation and type of car), as representative of its proximity to pollution 

sources (industrial and tranport). 

From 2000, a number of researchers have been working in qualitative methods, mainly 

interviews and observation, which enable more in-depth analysis allowing a contextualization of 

the meanings of risk. Nevertheless, very few studies have used focus groups and/or workshops 

(Walker et al., 1998; Smallbone, 2010). 

Some of the questionnaires that have been used to asses air quality are: 

1. Air Quality Perception Scale, AQP (Deguen et al., 2012). It was a tool designed to assess 

the perception related to air pollution exposure. It was drawn up and validated in a wider 

French epidemiologic study during 2005-06. The authors stated “it can be used in a public 

health context to determine significant differences in the perception of air quality and risks 

across subgroups and also helps to identify groups of people with the greatest need for 

environmental changes”. A first pilot study was conducted (including literature review, focus 

groups and interviews) to test the acceptability AQP questionnaire and to improve the 

formulation of the questions. The 22 remaining questions covered different aspects of the 

perception of air pollution, and proved to be valid and reliable. Two principal aspects were 

clearly highlighted: (1) “nuisance” caused by air pollution, with sensorial perception (odours, 

dust, etc.) and symptoms (irritation of the eyes, nose, or throat, headache, etc.), and (2) “risk 

perception,” distinguishing subjects who were anxious about their health and their quality of 

life and those who took protection measures (stay indoors, think about moving home, etc.) 

against air pollution (see Annex 2.1.). 

 

2. Environmental Health Engagement Profile, EHEP (Dixon, Hendrickson, Ercolano, 

Quackenbush, & Dixon, 2009). A stated by the authors, EHEP is “an instrument for assessing 

the way people engage with environmental health issues, including people's experience of 

environmental health hazards, the assumptions concerning the risks involved, and the 

actions taken either individually or collectively in their communities”.  This instrument 

development study was conducted in an urban area with varying levels of health-related 

environmental concerns. First, qualitative interviews with 41 residents informed 

development of items. Next, the items were evaluated by 28 expert reviewers. Finally, 
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validity was assessed from responses of 433 residents who completed the instrument and 

other measures by telephone interview. Through factor analysis, 5 subscales were identified: 

Pollution Sensitivity, Pollution-Causes-Illness, Pollution Acceptance, Community 

Environment Action, and Personal Environmental Action. Patterns of correlations of these 

scales with age, and measures of odor sensitivity, social involvement, and goodness of life 

provided evidence of construct validity (see annex 2.2). 

3. Perceived Environmental Risk, PER (Weber, Hair, & Fowler, 2000). Used by Willett, 2011. It 

was designed to evaluate environmental perceptions of students and environmental 

education teachers. The survey started out with 75 items developed by a literature review 

and interviews with industry and education professionals. After review 45 items were 

selected for inclusion in the data collection used for reliability and validity of the instrument. 

The authors designed a 0-5 Likert-type scale that was pretested on middle and high school 

students and their teachers. After exploratory factor analysis revealed good scores of 

internal reliability and validity, 38 items were kept in the survey.  

 

Brody et al. (2004) used a simplest questionnaire to assess air pollution perception. The 

dependent variable for the study was the degree to which residents believe the air in their local 

area was polluted. The perception was measured through the following question: “Using a scale 

from one to seven, were one is very bad and seven very good, how would you rate the air 

quality in your local area?”. Independent variables were socioeconomic characteristics, 

perception of pollution sources, sources of information on air quality, and perceptions of air 

quality. Concrete, interviews protocols or focus group guides have not been found. 
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3. Risk communication and public engagement on urban air pollution 

 

3.1. Introduction 

 

Data on air pollution in urban environments are collected routinely by the remote stations and 

interpreted by officials of local, regional and state level governments. The information recorded, 

is often available to the public through two main forms: alerts (when severe pollution episodes) 

and daily information about air pollution levels (often in the form of qualitative indexes). Public 

agencies around the world have incorporated the goal of effectively communicating information 

about ambient air quality to the public and to susceptible subgroups in order to protect public 

health (Wartenberg, 2009). This has lead to efforts from public agencies to convey information 

about air quality and its health impacts to the population. 

Public communication and engagement strategies in relation to air pollution are usually focused 

on modifying individuals’ attitudes and responses to risks from air pollution. This often includes 

the following outcomes: 

 Awareness and understanding of air pollution: Interventions often aim at increasing the 

level of awareness and understanding that individuals have about air pollution levels 

and air pollutants, about the sources of air pollution and the health impacts of pollution. 

 Risk perception and worry: Modifying individual’s beliefs about the severity of the health 

threatening factor.  

 Actions to reduce air pollution: Motivating air pollution reduction actions by individuals 

is one of the main goals of interventions. This means promoting behaviours such as 

reducing the use of car.   

 Actions to minimize exposure: Motivating actions by individuals to protect themselves 

against air pollution are often the aim of public health communication interventions. 

The first, and sometimes single aim of communication interventions in air pollution is to increase 

public awareness and understanding of air pollution. As registered in previous studies, lay 

citizens’ level of knowledge about air pollution is often very low. So the first step in most 

interventions is to provide relevant information about air pollution to the public. Intervention 

strategies that rely solely on providing information to the general public often make use of mass 

media campaigns, web-based platforms, etc.   

But the invisibility aspect of air pollution discourages people from drawing strong links between 

air pollution and health. So communication interventions also aim at modifying individuals’ risk 

perception (beliefs about the severity of the health threatening factor). When air pollution levels 

pose severe health risks for local populations, communication strategies from public agencies 

(e.g. by means of warnings and alerts) often seek to modify individuals’ actions by motivating 

actions to reduce air pollution (e.g. reducing automobile driving) and by motivating actions to 

protect oneself against the adverse effects of the pollution (e.g. by avoiding outdoor activity).   
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The effectiveness of air pollution communication instruments has been little studied. A 

systematic analysis of the effectiveness of communication tools and strategies would involve the 

careful consideration of several elements: defining the goal of the intervention, selecting the 

audiences relevant to target, identifying and selecting the behaviour and attitude the 

intervention aims to modify, identifying barriers and benefits to a sustainable behaviour, 

designing a strategy that utilizes multifaceted approaches that suit better with the specific 

objectives of the intervention, piloting the strategy with a small segment of a community, and 

finally, evaluating the impact of the program once it has been implemented (McKenzie-Mohr 

and Smith, 1999).   

Research on rik communication of air pollution developed from early studies on risk perception. 

An essential question guides research in this area (Evans et al., 1988): Why do people tend to 

ignore the warnings about the health impacts of severe pollution episodes? Early risk 

communication models assumed that the mere provision of technical information on air 

pollution would drive changes in "un-informed" individuals’ attitudes and behaviours. However, 

the evidence of years of research in this area shows that there are many barriers to effective risk 

communication (Fischhoff, 1995). 

In the next section, we review studies evaluating and discussing risk communication 

interventions in the field of air pollution (see Annex 1.2). We review various literatures, from risk 

communication to public engagement, participatory science or health communication. We focus 

on the existing interventions in the air pollution domain and review the studies evaluating these 

interventions.   

3.2. Public engagement and behaviour modification strategies on air pollution 

 

Risk communication on urban air pollution management has a multi-dimensional character. On 

the one hand, public communication strategies might aim at engaging the public in air pollution 

management decisions or any other expert activity on urban air pollution (through better 

information, consultation or involvement). On the other hand, these strategies may seek to 

promote specific types of behaviours, from reduction to coping. In a sense, risk communication 

on air pollution deals with three different challenges: how to promote a better understanding of 

air pollution and the policy measures aimed at reducing it, how to promote individual actions to 

reduce pollution levels, and how to promote individual actions to minimize exposure to urban 

air pollution.  

Table 3. Research fields by type of environmental pollution related behaviour 

Type of behaviour 

 

Area of research 

Participation in air pollution management 

 

Risk communication 

Public understanding of science 

Actions to reduce pollution 

 

Sustainable behaviour 

Environmental education 

Behavioural change 

Actions to minimize exposure  Risk communication 

Health communication, public health 

Behavioural change 
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These three different challenges have been the object of research of various research fields 

(Table 3). For example, the fields of risk communication and public understanding of science 

have traditionally dealt with how to better communicate, consult and engage members of the 

public and the various audiences in the management of technological and scientific 

developments. An interesting classification in these fields differentiates between communication, 

consultation and participation (Rowe and Frewer, 2005) (Table 4). Communication strategies are 

those aimed at transferring information from the expert or authority to the public. Consultation 

strategies are those aimed at collecting individuals’ views on a specific topic, such as, for 

example, the policies aimed at reducing pollution. Participation strategies would be aimed at 

promoting a broader engagement of the public in decision making or policy agenda (e.g. the 

management of urban air pollution or the measuring of pollution).  

Table 4. A typology of public engagement strategies on environmental problems (Rowe and Frewer, 2005) 

   

Information / 

communication 

Actions aimed at providing enhanced 

information to the public 

 

E.g. Explaining pollution 

levels to the public 

Consultation Actions to elicit inputs from the 

public 

 

E.g. Studies on local views 

regarding air pollution 

Participation 

 

Actions aimed at producing an 

effective engagement of the public in 

policy/expert processes/decisions  

 

E.g. Public involvement in 

the development of an air 

pollution monitoring 

system 

 

Other fields of research, from environmental psychology and sociology to health 

communication or behavioural economics have been aimed at promoting sustainable changes 

in individuals’ behaviours in relation to health or the environment. Research in these fields has 

shown, first, that the behaviour of individuals is the result of a combination of multiple internal 

and external factors (Table 5). And second, that the different targeted behaviours (e.g. recycling, 

smoking, etc.) share some of the same determinant factors, but may differ in the strength of its 

influence. In this sense, there is no single intervention to successfully promote behavioural 

change among individuals. There are multiple interventions used to promote healthy or 

environmentally friendly behaviours, from mass media campaigns to providing incentives or 

removing external barriers. In general, strategies and interventions can be classified according to 

the level of intervention (individual level, community level) and the behavioural determinant 

factor to be influenced (individuals’ attitudes and motivations or the environment or setting) 

(McKenzie-Mohr and Smith, 1999; Abroms and Maibach, 2008). 

There is a general agreement on the importance of considering the relative balance or mix 

between interventions or approaches selected (National Consumer Council, 2005). As Stern 

(2000) concludes, the various approaches rarely produce much change on their own and “only a 

right combination of intervention types produces significant change”. The explanation is that 

different individuals face different impediments to behavioural change, so a combination of 

interventions might reach a broader range of social groups than a simple intervention. In the 

field of air pollution, and as we will discuss in the following pages, some studies suggest that 
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individuals with respiratory diseases modify their behaviour as a result of warning alerts, but that 

this is not the case for healthy respondents, who do not often comply with advisories to modify 

behaviour (Scov et al., 1991). As a recent review of risk communication strategies concludes, 

“risk communication strategies that incorporate the needs of the target audience(s) with a multi-

faceted delivery method are most effective at reaching the audience” (Donna Fitzpatrick-Lewis 

et al., 2010).  

Table 5. A typology of public behaviour modification strategies (for a more detailed categorization see Annex 3) 

 One-component Multi-component 

Direct Actions aimed at providing 

information about the risk and 

persuading about desired 

behaviours  

E.g. Warning alert 

Interventions combining multiple 

components, actions or techniques 

(e.g. messages, commitment, group 

processes, prompts, engagement, 

norms, communication, incentives, 

feedback, removing external 

barriers)  

E.g. Community-based social 

marketing approaches 

 

Indirect Strategies influencing societal 

and community level factors or 

decreasing external barriers  

E.g. Congestion charging; nudge 

 

 

3.2. Risk communication on air pollution 

 

Information strategies, aimed at improving the public understanding of air pollution, have been 

widely used in the air pollution field. Local governments are often concerned about the level of 

awareness and understanding that individuals have about air pollution (existing levels, types of 

air pollutants, sources of air pollution and its health impacts). They may also aim at modifying 

individual’s beliefs about the severity of the impacts of air pollution on health, and often assume 

that interventions such as alerts promote intentions to self-protection (Johnson, 2003).  

According to traditional risk communication models applied in the air pollution area, there are 

various sources of problems in informing the public about air pollution (EPA, 1991). These are 

mainly message problems (highly technical for laypeople, difficulties in assessing); source 

problems (limitations of the risk communicators); channel problems (oversimplification, bias in 

media coverage, difficulties in understanding); and receiver problems (from lack of interest to 

difficulties in understanding). From this perspective, the key challenge is, then, to deliver 

effective messages and testing of messages before their release; a careful consideration of the 

audience and the venue through which the message will be delivered (Wartenberg, 2009). In this 

sense, the usual response from public agencies to communication problems and challenges is to 

improve the quality and the visual display of the information transmitted (through better data, 

maps and figures) (Wartenberg, 2009).  

But according to the studies reviewed it is questionable whether policies which rely on 

modification of individual health behaviour through information and alerts (traditional risk 

communication) will have any great effect (Scov et al., 1991). First, because official information is 

little known, sought, or used in recognizing air pollution (Johnson, 2012). As this study found, 

official information was far less used by individuals to identify high pollution episodes than 



 

 25 

more personal cues, particularly sensory and health cues. Second, because, as the literature 

suggests, information is a prerequisite for public engagement, but insufficient for this purpose. 

Relaying only on the transmission of information to engage and motivate new behaviours in 

individuals is based on a misinformed and reductive view of social behaviour. So, more efforts 

are needed to find new ways to influence people’s health behaviour. 

Traditional information strategies from public agencies often assume what has been called a 

knowledge-deficit model of behaviour change (Schultz, 2002), also called a “public ignorance 

model” (Irwin, 1995).  In these models, it is assumed that a change in knowledge produces a 

change in behaviour, following a linear path from knowledge, awareness to intention and 

behaviour. So, for example, an individual being alerted about the health risk of urban air 

pollution will take some action to protect himself from this hazard. Or, for example, it is 

assumed that informing the public about the levels of air pollution will contribute to reducing 

the use of private car. This “public ignorance model” might be partially right, as sometimes the 

level of understanding about a particular risk among the public is significantly low. But it 

completely ignores the variety of factors that influence individuals’ attitudes and behaviours, 

and it also simplifies the role of knowledge on attitude formation.     

Social research on individual reactions to communications on air pollution suggests that 

compliance with advisories to modify behaviour during pollution episodes is relatively low 

(Johnson, 2003; Semenza et al., 2008). Studies do not support the assumption that actions can 

be triggered by increased information to the public or by air pollution notifications (Scov et al., 

1991). The barriers for new behaviours in individuals are diverse, and include internal and 

external elements. New information can increase awareness, but first, awareness alone does not 

necessarily lead to intention and action, and second, awareness and intention are often not 

sufficient factors to behaviour modification, given the various barriers in behavioural change 

(McKenzie-Mohr and Smith, 1999). 

Should we conclude that information is inefficient to change attitudes and behaviours? The 

same studies on the public reactions to air pollution indicate that behaviour modification is 

more likely among those with beliefs about the risks from air pollution and with personal or 

family experiences with the effects of air pollution (Johnson, 2003). In healthy individuals, 

behaviour change is highly unlikely to be generated solely by transmission of information. So 

information may be an important driver of behaviour, but only under certain circumstances. A 

higher awareness of health impacts from air pollution and of alternative behaviour can be a 

prerequisite for action, but not a sufficient condition.   

The finding that information transmission can only partially promote awareness is being 

increasingly documented in the social sciences. The study by Stieb et al. (1995), for example, 

examined the effectiveness of the Canadian Smog Advisory. From a survey with a sample of 

individuals covering perceptions, knowledge, recall of and response to advisories was 

conducted, the results showed that Smog advisories were partially successful in generating 

awareness, but only marginally effective in promoting action. So some types of information (e.g. 

advisories) might improve public awareness about specific situations. But this could not have 

any impact on further behaviour. More recent studies on the impact of warnings and predictions 

by contamination in the use of car and on attending to parks have shown mixed results (Henry 

and Gordon, 2003; Neidell, 2005; Noonan, 2011). Neidell (2005) found that attendance to 
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outdoor facilities in Southern California declined by 3 to 11 percent when alerts were issued and 

that as smog alerts become increasingly frequent, people decrease their response to alerts. 

Noonan concludes: “some people are responsive to forecasts, (2) forecasts do not alter 

behaviour universally, and (3) some of these behavioural impacts may not be as intended” 

(Noonan, 2011). 

 

3.3. Public engagement on air pollution management 

 

3.3.1. Consultation  

Based on the ideas from citizen science and public engagement approaches (Irwin, 1995) 

activists and scholars are discussing the role for lay publics and communities in researching, 

describing, and prescribing solutions to ameliorate the local environmental hazards they face 

(Corburn, 2003). 

Local consultation is one of the procedures that allow for a better engagement of lay publics on 

environmental policy topics. The main goal of public consultation is “to maximize the relevant 

information from the maximum number of the relevant population and efficiently transferring it 

(with minimal information loss) to the sponsor, with the efficient processing of that information 

by the receivers (the sponsors)” (Rowe and Frewer, 2005: 263). The recognition that individuals 

in local communities can contribute to the identification of more effective and acceptable 

solutions to environmental problems facing local communities is one of the main arguments for 

local consultation.  

Consultation process in the air pollution field have attempted at gathering individuals’ 

perceptions about local air pollution as well as opinions on air pollution mitigation strategies. As 

Yearley (2006) exemplifies through two case studies, encouraging citizen groups to elaborate 

their understandings of local air pollution results in a “lay model” of local air quality that may 

have “demonstrable practical appeal to officials and local authorities”. In the studies 

documented by Corburn (2003), local consultation allowed project developers to learn about 

neighbourhood health, the challenges residents face in maintaining their health, and structuring 

interventions that resonate with and make sense in people’s daily lives (Ledogar et al., 1999).  

Community knowledge elicited through consultation processes is considered can make a 

significant contribution to the knowledgebase used for environmental policy making. Local 

knowledge may help filling the gaps in environmental regulatory agency informational 

databases by integrating the diversity of social groups, lifestyles, behaviours and information not 

typically taken into account in policy making (Corburn, 2003). 

Collecting local knowledge has also been linked to environmental justice research, which 

addresses concerns of particular communities on environmental risks (Lambert et al., 2006). As 

the authors indicate, “local knowledge adds contextual meaning that complements the 

measurement of environmental contaminants, in order to understand the complex environment 

in which people live, and the multiple exposure pathways through which they can be affected” 
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3.3.2. Participation 

One step further in the engagement of the public in the management of environmental risks 

implies the effective involvement of affected groups in assessment, decision making and 

evaluation of risks. Engaging members of the public in the research and assessment of local 

environmental problems may serve to various purposes such as increasing public 

understanding; help bringing local knowledge to solve local problems; and generating 

participation. But what is exactly the role for public participation in air pollution control? The 

literature shows that members of the public may be involved in two areas: 

 The assessment and analysis of local air pollution levels. Members of the public may be 

involved in the process of researching and describing local air quality. Research is 

traditionally carried out by experts in public agencies, but current trends in participatory 

research and sensing technologies suggest a new role for the local public in the 

generation of knowledge.  

 The decision-making process. Members of the public can be involved in prescribing 

solutions to manage the local environmental hazards. 

Promoters of a greater level of public engagement in environmental decisions and 

environmental assessment argue that “through both its epistemological and democratic 

contributions to professional planning, local knowledge should never be ignored by planners 

seeking to improve the lives of communities experiencing the greatest risks” (Corburn, 2003). 

Corburn (2003) identifies four main effects of engaging the local population in decision making 

on environmental topics: a) knowledge generation; b) procedural democracy; c) efficiency in the 

implementation of solutions; and d) distributive justice. 

Two main literatures in the social science have studied the effects of these interventions in 

various outcome and process indicators (Chess and Purcell, 1999), namely public participation in 

environmental decisions and public participation in science.  

Public participation in environmental management 

One of the main rationales under public participation processes is that “decisions can be better 

informed and their information base can be more credible if the interested and affected parties 

are appropriately and effectively involved...” (National Research Council, 1996). Public 

participation in environmental management became a matter of interest for environmental 

agencies in response to various factors (Covello and Sandman, 2001):  

 An increase in the public interest in health, safety and environmental issues, and media 

coverage of them; 

 An increase in the demand for information generated by public concern about risks 

from past, present, and future activities; 

 The number and reach of right-to-know laws relating to exposures to risk agents; 

 A higher mistrust in risk management authorities, and public demands for the right to 

participate as a full partner in all phases of risk assessment and risk management; 

 Awareness by governments and industry that risk controversies often threaten the 

achievement of their organizational goals; and 
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 Awareness by all sides that the public’s response to a risk can be amplified or 

attenuated by those who wish to manipulate it — that is, that risk communication is a 

useful tool for advocates of particular outcomes. 

 

All these changes combined with the characteristics of many environmental issues (the long 

time horizon to realize benefits and costs, the absence of clear feedback on the success of 

management efforts, and the diffuse nature of benefits) made public agencies aware of the need 

to earn public trust (DOE, 1993). 

But there are other motives for fostering public participation in environmental decision making. 

The theory of public participation has identified three main arguments (Fiorino, 1990; Cass, 

2006): 

I. Normative justification. Legal mandates for participation (derived from democratic 

theory and considerations of fairness) 

II. Substantive justification. Decisions, policies and assessments will automatically 

benefit in quality from the inclusion of a multiplicity of points of view (Cass, 2006). 

Public participation is identified as the proper conduct of democratic governments.  

III. Instrumental justification: Need to prevent controversies and difficulties associated 

with the acceptance of technologies; building trusting relationships, enhancing the 

quality of decision-making. 

There are many procedures for the effective engagement of the public and the stakeholders in 

decision making processes. The literature in the social science (Rowe and Frewer, 2005: 255) 

characterizes participation methods as those aimed at allowing the exchange of information 

between members of the public and the sponsors through some degree of dialogue (usually in a 

group setting). From community forums to drop-in sessions, citizen panels or online discussion 

forums, participation methods assume that providing information and listening to the public’s 

concern is not enough to promote engagement, and that an effective work with communities is 

needed.  

There is limited evidence on public participation exercises in the field of air pollution. An 

exercise of public engagement in air pollution management is reported in a study in UK (Bailey 

et al., 1999; Yearley, 2006). One of the objectives of the engagement exercise consisted on the 

analysis of to what extent a new installed monitoring system was accepted and trusted by 

members of their public. Through focus groups with members of the public and further 

interactions between representatives of the agency and members of the public, the exercise 

provided suggestions for enhancing the quality of assessment effort and tended to build the 

legitimacy of the monitoring exercise (Yearley, 2006). As the authors conclude, “our experiences 

of involving citizens in the environmental assessment of air pollution support the recent 

arguments from science studies, risk assessment and impact assessment for extended public 

involvement” (Bailey et al., 1999) 

Other examples of how the engagement of community residents can improve environmental 

decision making comes from action research studies in the field of health and environmental 

pollution (Ledogar, Acosta, and Penchaszadeh, 1999). The study by Ledogar et al. (1999) on 

asthma prevalence was aimed at learning about neighbourhood health, the challenges residents 
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face, and designing community based interventions. As a result of the study, an asthma program 

was launched based on the principles of community participation and ownership.  

Public participation in scientific research 

The same way interventions and research studies have focused on engaging the public in the 

management of environmental risks, a huge body of interventions have aimed at involving 

members of the public in scientific research on air pollution. So-called the “citizen science” 

model, participatory research or community-based participatory research (CBPR), this line of 

research includes the processes whereby laypeople gather scientific data and other information 

and also direct the knowledge and resources of experts in order to understand an issue (Bonney 

and Dickinson, 2012; Brown et al., 2012). 

The past two decades have witnessed a proliferation of community-based participatory research 

projects in the areas of health and environmental protection (O’Fallon and Dearry, 2002; Conrad 

and Hilchey, 2011). Citizen science is a form of research collaboration involving members of the 

public in scientific research projects to address real-world problems (Wiggins and Crowston, 

2011). In some areas of research such as biomedicine, participatory research is considered an 

alternative to research practices by encouraging active and equal partnerships between 

community members and academic investigators (O’Fallon and Dearry, 2002).  

 

These interventions are based on the broader movement towards public engagement in science, 

also named the dialogue approach, which encompasses deliberative public engagement in 

scientific issues, and two-way discussion with the public on particular decision benefits, 

drawbacks, and costs (Wooden, 2006). The dialogue approach is regarded as an alternative to 

the deficit approach, associated with one-way communications: decision-making agencies and 

expert advisors first determining policy and then communicating their solutions to the wider 

public (Jasanoff, 1990). 

 

Community-based participatory research (CBPR) and community-based monitoring goes one 

step forward and include the active participation of lay publics in research and evaluation. In the 

area of environmental pollution research, the projects documented by Corburn (2003) on 

asthma and water contamination point out that community residents can be “citizen scientists,” 

working with conventional scientists, not in place of them, in the gathering and analysis of 

empirical data (Corburn, 2003: 430) and also, in the development of potential solutions to 

community problems. Community-based research is perceived as a meaningful way to promote 

research utility (Cole et al., 1999) as well as to increase citizen engagement in environmental 

issues.  

 

A similar area of application and research is community-based monitoring (Pfeffer and Wagenet, 

2007; Conrad and Hilchey, 2011). CBM refers to a range of activities through which concerned 

citizens gather and record systematic observations about environmental or social conditions, 

often in collaboration with government, industry, academia or community institutions 

(Hunsberger et al., 2005; Conrad and Hilchey, 2011). In CBM, citizens are involved as key element 

in the monitoring process. The benefits attributed to CBM are diverse an include benefits to 

environmental democracy, scientific literacy, social capital, citizen inclusion in local issues, 
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benefits to government, and benefits to ecosystems being monitored (Conrad and Hilchey, 

2011).  

Although there are not so many systematic evaluations of the effects of CBM projects, these 

types of initiatives face also various challenges, mainly related to: organizational issues, data 

collection issues and data use issues (Conrad and Hilchey, 2011). Lack of interest of volunteers 

and lack of opportunities to conduct the process are two of the most relevant organizational 

issues. Data reliability has also been considered a main drawback of community-based 

monitoring activities. Finally, it is not clearly solved how the data are used in the decision-

making process.  

Participatory sensing 

As we have seen in the previous sections, strategies aimed at modifying behaviours by providing 

information are not as effective as one might think. In healthy individuals, behaviour change is 

unlikely to be generated solely by transmission of information (Johnson, 2003). Information is an 

important driver of behaviour, but only under certain circumstances. As shown by Semenza et al. 

(2008) in a study of public reactions to air pollution advisory systems, very few individuals 

changed their behaviour as a result of the air quality advisory. For the individuals who reported 

altering their behaviour, it was not the advisory but rather the perception of poor air quality 

(which was not related to PM2.5 or ozone measurements) what drove their behaviour change.  

The invisible character of urban air pollution and the low level of engagement of individuals with 

air pollution measurements and advisories might be two fundamental factors underlying the low 

effectiveness of advisory systems. The perceived risk from urban air pollution is generally low, 

and advisories on air quality do not clearly trigger awareness and risk perception. In this sense, 

some new strategies based on participatory sensing have aimed at increasing and improving the 

way individuals interact with information on environmental and other urban and personal data.  

As defined by Goldman et al. (2009) from the UCLA’s Center for Embedded Networked Sensing, 

“participatory sensing” is based on the fact that the public can now objectively record, analyze, 

and discover a variety of patterns regarding important issues in their lives such as health, the 

quality of the environment, traffic, etc. The key idea behind participatory sensing is to empower 

ordinary citizens to collect and share sensed data from their surrounding environments using 

their mobile phones or other mobile devices (Kanhere, 2013). As the authors state, “through the 

use of sensors (e.g., cameras, motion sensors, and GPS) built into mobile phones and web 

services to aggregate and interpret the assembled information, a new collective capacity is 

emerging—one in which people participate in sensing and analyzing aspects of their lives that 

were previously invisible” (Goldman et al., 2009: 3).  

Involving the public in the identification, measuring and control of environmental and health 

problems may have numerous benefits to involved communities (Greenwood and Levin, 1998). 

As noted by Scherer and Juanillo (2003), the self-discovering of new information and ways of 

understanding this information might be one of the more powerful motivating influences on 

behaviour.  

In the area of air pollution management, citizens must rely on a small handful of local 

government installed environmental monitoring stations. Cities with millions of habitants have 
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no more than five monitoring stations. As argued by Paulos et al. (2009: 424), “this sparse 

sensing strategy and dispersion modelling technique do little to capture the dynamic variability 

arising from urban micro- climates, daily automobile traffic patterns, human activity, and smaller 

industries”.  

The number of projects dealing with participatory sensing in air pollution has increased in the 

last years (see Box 2). Some of them have been promoted by academics in the Information & 

Technology fields and tend to be focused on the development and improving of sensoring 

technologies and mobile devices. Monitoring environmental parameters by crowd sourcing 

sensing data from the mobile phones of ordinary citizens poses a number of research 

challenges, mainly related to data analysis and processing, ensuring data quality and protecting 

privacy (Kanhere, 2013).  

Box 2. List of projects on participatory sensing in air pollution 

 

 Preemptive Media’s AIR (Areas Immediate Reading) mobile device 

 EQUATOR’s e-science project which included extensive carbon monoxide samples 

taken by people across several streets in London (Milton & Steed, 2007) 

 Cambridge Mobile Urban Sensing (CamMobSens) 

 Environmental sensors carried across the capital city of Ghana (Paulos et al., 2009) 

 "La Montre Verte" 

 Common Sense (Aoki et al., 2008) 

 CitiSense, University of California, San Diego. 

 Haze Watch (University of New South Wales, Australia)  

 

 

But very little research has been carried out on the potential effects of sensing technologies on 

community action, citizen engagement on environmental issues and on individuals’ attitudes 

towards environmental problems and associated behaviours. Project such as Common Sense 

(Aoki et al., 2008) or those reported by Paulos et al (2009) have reflected on the impacts of 

sensing technologies on community action on environmental issues. But no published 

systematic studies have been found on how the engagement of lay individuals in the measuring 

of pollution levels through mobile sensors might influence individuals’ levels of understanding, 

self-efficacy and associated behaviours.   
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4. Conclusions 
 

Levels of air pollution in some Spanish cities are over the levels recommended by the WHO. A 

long-lasting improvement in air pollution levels will require changes in the behaviour of 

individuals, in particular regarding the decisions that people make about transportation options, 

but also regarding the measures to minimize exposure to pollution levels. Public perception 

studies have been aimed at answering research questions such as: why people attribute higher 

or lower pollution levels into an area? Which is the role of concern for air pollution? Do some 

psychosocial variable play a role in symptoms or health problems self-reported in 

epidemiological studies? What kind of information about air pollution do citizens need to have? 

¿How do citizens perceive air pollution policies? ¿What kind of measures could help reducing air 

pollution? ¿How we could achieve public commitment to face the problem? 

Summary of findings on public perception studies 

From 1950-60, research on air pollution perception has provided evidence for many 

psychological and social dimensions of how people think about this environmental issue. 

Different attitudes and cognitive processes have been pointed out and measured, to better 

understand social response to one of the most threaten environmental problems nowadays. 

Despite an increasing recognition of air pollution over time, spontaneous awareness of air 

pollution is still low among citizens, even if they live in heavily polluted areas. In fact, a repeated 

finding is the evidence for a “neighbourhood halo effect”: individuals showed an unwillingness 

to attribute high level of air pollution to their home area in comparison to other areas. Social 

research has indicated there is not a liner relation between air pollution levels and awareness of 

the problem. Many other psychosocial variables could explain how a person is aware of and 

have an attitude about air pollution.  

Sensorial and perceptual experience has demonstrated to be critical in shaping public attitudes 

to air pollution. Studies have stressed the role of practical everyday experience in how people 

come to know air pollution. In that sense vision and olfactory sense have a key role by 

experience of physical dirt or soot in home, smoke and fumes emitted from specific and 

proximate “polluter” sources, colour and contrast in landscape, and smells and odours.  

Symptoms and annoyance are common health consequences of air pollution and an important 

component of its perception. Although when air pollution ranges below WHO guidelines, 

studies have shown that individuals report annoyances by car fumes or visible dust/soot 

exposure. Annoyance experience seems to be related with symptoms experience. Common 

reported symptoms from bad air quality are fatigue, eye irritation, and recurrent colds. 

Very little use of air quality information resources is reported. We find high rates of uninformed 

people among UE being Spain the country with the highest rate (31% of the citizens reporting 

do not feel informed about air quality issues). In general, understanding about air pollution is 

scarce. Knowledge of different pollutants types or about the causes of air pollution is generally 

low. Better knowledge exists among main perceived sources of pollution (road transport and 

industry). Other sources as agriculture (farms, fertilizers, burning of agricultural waste) or 

residential energy use (e.g. coal or wood for heating of individual households) are more 
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unknown. There is limited awareness of rural pollutants, and countryside is widely perceived as a 

place to “escape” from air pollution. 

In general terms, few people spontaneously express concern about air pollution, even if they 

lived in particularly heavily polluted areas. It is very likely that the “invisibility” aspect of air 

pollution discourages people from drawing strong links between air pollution and health. Air 

pollution is mainly related with respiratory diseases and allergies, and less with heart morbidity. 

Adverse effects of air pollution were widely assumed, however precise health links were 

generally unclear and confused with other causes. 

Regarding risk perception, public perceive air pollution as an impersonal risk, without direct 

(short-term) effects on health, and consequently air pollution is not seen, to those without 

health conditions, to be of high personal relevance. Those who recognize the existence of 

serious air pollution, deny the potential for adverse effects to themselves. People with profound 

physical conditions are more likely to perceive air pollution risks.  

Air pollution perception is multi-dimensional issue, influenced by complex personal, social, 

political and cultural processes which interact. So, there is no universal set of predictive rules of 

perception that can be applied to the public in en masse (Bickerstaff, 2004). Taking into account 

this psychological, social, cultural and political perspective, three different types of variables 

have demonstrated to influence how people perceive air pollution: risk-related factors, psycho-

social factors, and institutional-contextual factors.  

As occurs in other environmental risks, the specific aspects of air pollution are significant 

predictors of attitude. One of the most relevant research findings in this regard is how sensory 

characteristics could be a strong influence on air pollution perception. In that sense, the 

perception of dirtiness, smokes or odour could result in higher risk perception. Type of industry 

is a key issue in determining public perception. The level of air pollution has sometimes been 

correlated with public awareness of air pollution. 

Some demographics characteristics have been linked to air pollution risk perception: age, 

gender, ethnicity, education, income, occupation, marriage status, presence of children. 

Individual variables have been also demonstrated to be predictive: personal control and 

perceived self-efficacy, wider environmental perception, life style, some personality 

characteristics, or health status. Also variables of the social and cultural context in which 

individuals live, work and interact with others are relevant to understand the differences in air 

quality perception: social capital, attachment to place, local memories, commitment with the 

neighbourhood, or prior experience with pollution.  

Other institutional and contextual issue should be highlighted as critical in shaping the public’s 

perceptions of air quality: living in urban versus a rural setting, media coverage, proximity to 

industry and specific neighbourhood characteristics.  

First perception studies in the area of air quality were mainly based on psychological variables 

and survey techniques. From those first studies reporting findings in quantitative and descriptive 

terms, social research in the area have evolved to more comprehensive studies including 

quantitative and qualitative approaches, allowing more in-depth analysis based on a social-

cultural perspective. Empirical and conceptual findings generated in the field of environmental 
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risk perception research, which together with air pollution perception studies enable the 

development of a more dynamic understanding of how and why people perceive as they do. 

 

Summary of findings on risk communication and public engagement on air pollution  

Many efforts have been made in the last years to convey information about air pollution. The 

information is mainly available for the public through alerts (reporting sever pollution episodes) 

or daily indexes about levels of pollutants. Research in the field of risk communication indicates 

that there are many barriers to effective risk communication (Fischhoff, 1995).   

Public communication in relation to air pollution is often aimed at: 

- Increasing public awareness and understanding of air pollution 

- Modifying individuals’ attitudes and risk perception from air pollution 

- Stimulating actions to reduce air pollution 

- Stimulating action to protect from or minimize exposure to air pollution 

Public engagement interventions on air pollution have been little studied. The main research 

area has been how people react to air pollution alerts trying to ask: Why do people tend to 

ignore the warnings about health impacts of severe pollution episodes? The following are the 

main findings from the review of studies on risk communication, public engagement, 

participatory science or health communication. 

Risk communication: 

- Single information strategies (aimed at improving public understanding of air pollution) 

have been widely used in the air pollution field because authorities in charge are often 

concerned about this (Johnson, 2003). 

- But, informing the public about air pollution faces different problems: message 

problems related with the highly technical nature, channel problems (for instance, bias 

in media coverage), or receiver problems (lack of interest, difficulties in understanding).  

- Social research on individual reactions to communications on air pollution suggests that 

compliance with advisories to modify behaviour during pollution episodes is relatively 

low (Johnson, 2003; Semenza et al., 2008). New information can increase awareness, but 

first, awareness alone does not necessarily lead to intention and action, and second, 

awareness and intention are often not sufficient factors to behaviour modification, given 

the various barriers in behavioural change (McKenzie-Mohr and Smith, 1999). 

Several studies on the impact of warning show that it is questionable whether 

interventions based on modification of individual health behaviour through information 

and alerts (traditional risk communication) will have any great effect (Scov et al., 1991; 

Stieb et al., 1995). Individuals with respiratory diseases modify their behaviour as a result 

of warning alerts, but it is not the case for healthy individuals (Scov et al., 1991). A 

higher awareness of health impacts from air pollution and of alternative behaviour can 

be a prerequisite for action, but not a sufficient condition (Johnson, 2003) 

- In that sense, a challenge could be to deliver better messages (improving quality and 

visual display), carefully considering the audience and the venue through which the 
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message is delivered (Wartenberg, 2009) but only a right combination of intervention 

types would produce significant change (Stern, 2000). 

Consultation: 

Consultation process in the air pollution field have attempted at gathering individuals’ 

perceptions about local air pollution as well as opinions on air pollution mitigation strategies. As 

Yearley (2006) exemplifies through two case studies, encouraging citizen groups to elaborate 

their understandings of local air pollution results in a “lay model” of local air quality that may 

have “demonstrable practical appeal to officials and local authorities”. In the studies 

documented by Corburn (2003), local consultation allowed project developers to learn about 

neighbourhood health, the challenges residents face in maintaining their health, and structuring 

interventions that resonate with and make sense in people’s daily lives (Ledogar et al., 1999).  

Participation: 

One step further in the engagement of the public in the management of air pollution implies 

the effective involvement of affected groups in assessment, decision making and evaluation of 

that risk. The literature shows that members of the public may be involved in two areas: 

1. Public participation in environmental decisions. Members of the public can be involved in 

prescribing solutions to manage the local environmental hazards. But there is limited 

evidence on public participation exercises in the field of air pollution. Only a couple of 

studies (Bailey, Yearley, & Forrester, 1999; Ledogar, Acosta, and Penchaszadeh, 1999) report 

exercises of community engagement. 

 

2. Public participation in science. The engagement of lay public in the assessment and analysis 

of local air pollution levels. Members of the public may be involved in the process of 

researching and describing local air quality. In the area of environmental pollution research, 

the projects documented by Corburn (2003) on asthma and water contamination point out 

that community residents can be “citizen scientists,” working with conventional scientists, 

not in place of them, in the gathering and analysis of empirical data and also, in the 

development of potential solutions to community problems. Community-based research is 

perceived as a meaningful way to promote research utility (Cole et al., 1999) as well as to 

increase citizen engagement in environmental issues.  

 

More recently, some efforts have been made in the area of participatory sensing. The key idea 

behind it is to empower ordinary citizens to collect and share sensed data from their 

surrounding environments using their mobile phones or other mobile devices (Kanhere, 2013). 

The number of projects dealing with participatory sensing in air pollution has increased in the 

last years: Common Sense, Citi-sense, CamMobSens; EQUATOR’s e-science. But very little 

research has been carried out on the potential effects of sensing technologies on community 

action, citizen engagement on environmental issues and on individuals’ attitudes towards 

environmental problems and associated behaviours. But no published systematic studies have 

been found on how the engagement of lay individuals in the measuring of pollution levels 
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through mobile sensors might influence individuals’ levels of understanding, self-efficacy and 

associated behaviours.   

Implications of the results, research gaps and future studies 

After this review we could highlight some of the main research gaps, ordered by topics or 

themes, and methodological issues.  

Thematic issues: 

 Individuals’ behaviour regarding air pollution. There is a need to study coping or protection 

actions by individuals. 

 Emotions could play an important role in air pollution perception as a precursor of 

reduction or coping behaviour. More research is need in that topic. 

 There is an important gap related to public perception of government and policy responses 

to air pollution. 

 People’s perceptions of specific pollutants or specific sources (e.g. motorcycles, buses, small 

industries, etc.)  

 Mass media studies (including how journalist themselves perceived air quality issues). For 

instance, perceptions about governments’ interventions could be largely media influenced. 

 How the engagement of lay individuals in the measuring of pollution levels through mobile 

sensors might influence individuals’ levels of understanding, self-efficacy and associated 

behaviours.   

 

Methodological issues: 

 Need for longitudinal studies. How people’s perception change over time is a neglected 

area of study. Do air pollution attitudes remain stable and consistent along time? How they 

vary? In Canada, it was observed that within a span of a decade air pollution declined as a 

public concern as other socioeconomic problems emerged (Dworkin & Pijawka, 1982). 

 Differentiation between specific “publics” (for instance, allergic people) and the general 

public 

 Need for studies on stakeholders’ views (small and big industry, government, unions, 

activists, non-governmental think tanks, etc.). Willet (2010), for example, studied health 

professionals knowledge and understanding of air pollution  

 Need for social research on the impacts of public information and communication activities 

on air pollution.  

Finally, it is necessary to highlight one of the main implications that could derive from social 

research in air pollution. As pointed out by Smallbone (2010), increasing awareness of the 

causes of air pollution and its effects on health may encourage people to change their 

behaviour and take effective action to reduce air pollution. But this will not be enough if we do 

not take into account other internal or external barriers for reduction or protections behaviour. 

Interventions aimed at modifying behaviours vary from simple strategies based on the provision 

of information (traditional environmental communication) to multifaceted and participatory 

interventions. Generally, studies on social marketing (McKenzie-Mohr and Smith, 1999; National 
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Consumer Council, 2005) and health communication (Abroms and Maibach, 2008) suggest that 

simple interventions are generally less effective than multi-interventions.  

The main objective of this report has been to review the existing psycho-social research on the 

public perception of air pollution. Understanding public behaviours regarding urban air quality 

is regarded as a critical issue in any attempt to effectively reduce the health effects of urban air 

pollution (Bickerstaff & Walker, 2001). 
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Annex 1.1: Studies on public perception of urban air pollution reviewed  

Key words: Perceptions, public views, public understanding, health risks, local views, 

environmental health risks, beliefs, social awareness, attitudes, public concern, risk perception 

AND air pollution. 

Author/s Year Title Country Type of work 

 

Bell et al. 2005 Challenges and 

recommendations for the 

study of socioeconomic 

factors and air pollution 

health effects 

--- Commentary: review and 

recommendations 

Bickerstaff 

and Walker 

2001 Public understanding of 

air pollution: the 

“localization” of 

environmental risk 

Birmingham (UK) Empiric: survey (N=378) and 

in-depth interviews (50) 

Bickerstaff 

and Walker 

2003 The place(s) of matter: 

matter out of place – 

public understanding of 

air pollution 

--- Theoretical: review 

Bickerstaff  2004 Risk perception research: 

socio-cultural 

perspectives on the public 

experience of air pollution 

--- Theoretical: review 

Brody et al. 2004 Examining localized 

patterns of air quality 

perception in Texas: a 

spatial and statistical 

analysis 

Dallas and 

Houston 

Texas (US) 

Empiric: phone survey, with 

CATI (N=870)  

Correlation and multivariate 

regression analysis 

Survey available 

Bush, Moffatt 

and Dunn 

2001 “Even the birds here 

cough”: stigma, air 

pollution and health in 

Teesside 

North-east 

England 

Empiric: qualitative study. 

Survey (postal questionnaire) 

+ in-depth interviews with 

small number of respondents 

Grounded theory analysis 

Catalán 2006 Estudio de la percepción 

pública de la 

contaminación del aire y 

sus riesgos para la salud: 

perspectivas teóricas y 

metodológicas 

--- Teórico de revisión (1990-

2005) 

Catalán 2009 Percepción del riesgo a la 

salud por contaminación 

del aire en adolescentes 

de la Ciudad de México 

Méjico DF Empírico: encuesta (N=1274) 

Catalán y 

Jarillo 

2010 Paradigmas de 

investigación aplicados al 

estudio de la percepción 

pública de la 

contaminación del aire 

--- Revisión (1990-2009) 

Claeson 2012 The role of perceived 

pollution and health risks 

perception in annoyance 

and health symptoms: a 

population-based study 

of odorous pollution 

Sweden Empiric: population-based 

questionnaire study (N=118) 

e-mail 

Path analysis 
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Collins 2009 Neighbourhood quality 

and self-reated health: A 

survey of eight suburban 

neighbourhoods in the 

Vancouver Census 

Metropolitan Area 

Canada Empiric: survey 

Day 2007 Place and experience of 

air quality 

London Case study: qualitative and 

quantitative data 

Day 2007 Traffic-related air 

pollution and perceived 

health risk: Lay 

assessment of an 

everyday hazard 

London Empiric: interview and survey 

data 

Deguen et al. 2008 Association between air 

pollution and public 

perception of air quality, a 

risk perception study in 

France 

France Empiric: Phone questionnaire  

SEQAP project 

 

Deguen et al. 2012 A new air quality 

perception scale for 

global assessment of air 

pollution health effects 

France Methodological: 

development of a 

questionnaire (AQP) 

Dixon et al. 2009 The Environmental Health 

Engagement Profile: What 

People Think and Do 

About Environmental 

Health 

 Methodologic: development 

of a questionnaire (EHEP) 

Edelstein 1988 Contaminated 

communities: The social 

and psychological impacts 

of residential toxic 

exposure 

--- BOOK 

Elliott et al. 1999 The power of perception: 

health risk attributed to 

air pollution in urban 

industrial neighbourhood 

Ontario, Canada Empiric: multi stakeholder 

process. Community health 

survey (N=402) 

Evans et al. 1988 Psychological reactions to 

air pollution 

Los Angeles, US Empiric: interviews 

Galada et al. 2009 Applying mental models 

framework to carbon 

monoxide risk in northern 

Mexico  

México Empiric: Mental models 

approach 

Hedges 1993 Air Quality Information: 

Report on Consultancy 

and Research 

UK, London Unpublished report prepared 

for Department of the 

Environment 

Howel et al. 2002 Urban air quality in north-

east England: Exploring 

the influences  

England Empiric: postal survey 

Irwin, 

Simmons, 

Walker 

1999 Faulty environments and 

risk reasoning: the local 

understanding of 

industrial hazards 

England Review 

Jacquemin, 

Sunyer at al. 

2007 Annoyance due to air 

pollution in Europe 

Europe ECRHS II project (99-01) 

Annoyance was self-reported 

in a 11 point scale 

Johnson 2002 Gender and race in beliefs Philadelphia, US Empiric: survey 
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about outdoor air 

pollution 

Krewski et al. 2006 Public perception on 

population health risks in 

Canada: health hazards 

and sources of 

information 

Canada Empiric: survey 

Lercher et al. 1995 Perceived traffic air 

pollution, associated 

behaviour and health in 

an alpine area 

Austria Empiric: survey 

McCreery 2010 Media attention, political 

processes, and air 

pollution in the United 

States: A time series 

analysis (159-1998) 

US Time-series analysis 

Saksena 2007 Public perception of 

urban air pollution with a 

focus on developing 

countries 

--- Review 

Semenza et 

al. 

2008 Public perception and 

behaviour change in 

relationship to hot 

weather and air pollution 

US Empiric: phone survey 

Simone et al. 2012 Air quality in Hamilton: 

Who is concerned? 

Perceptions from three 

neighborhoods 

Hamilton, 

Canada 

Empiric: phone survey 

(N=1002 from 3 

neighborhoods) 

Smallbone 2010 Individuals’ interpretation 

of Air Quality Information 

UK Report. Empiric: focus groups 

+ workshops + online survey 

(high percentage of 

participants with respiratory 

illnesses) 

Wakefield 2001 Environmental risk and 

(re)action: air quality, 

health, and civic 

involvement in an urban 

industrial neighbourhood 

Canada Empiric: in-depth interviews 

Walker et al 1998  UK Empiric:  focus group 

discussions 

Weber et al. 2000 Developing a Measure of 

Perceived Environmental 

Risk 

  

Willet 2011 Assessing the perceptions 

of environmental 

pollutants, health 

nutrition and nutrition 

behaviour to improve 

risks communication in 

Kentucky 

Kentucky, US Tesis doctoral 

Environics 

Health group 

2002 Air pollution. Information 

needs and the knowledge, 

attitudes and behaviour of 

Canadians 

Toronto, 

Montreal y 

Vancouver. 

Canada. 

Report. Empiric.  Six focus 

groups  and national survey  

Flash EB 360 2013 Attitudes of Europeans 

towards air quality 

Europe Empiric: survey 
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Annex 1.2: Studies on the effects of communication interventions on public attitudes and 

behaviours regarding urban air pollution  

Author/s, year Goal Type 

 

Bailey et al., 

1999 

To explore ways of involving the public in air 

pollution assessment. Exploration of a case in 

Sheffield 

Social research on 

public participation 

methods 

Blanken et al., 

2001 

Evaluation of an air quality advisory program 

 

Social research 

Cole et al., 1999 To report on consultations held with four Ontario 

communities as part of the development of 

health based indicators of air quality 

Public engagement  

Social research 

EPA, 1991 Air pollution and the public. A risk 

communication guide for state and local agencies 

Guide 

Henry and 

Gordon, 2003 

To analyze how effective an information 

campaign was in raising awareness and reducing 

driving in a segment of the population 

Social research 

Johnson, 2003 To evaluate the new PSI as a means of informing 

citizens and motivating them to protect 

themselves 

Social research 

Johnson, 2012 

 

Studies how communication about air pollution 

influences beliefs, attitudes, and behaviors 

Social research 

Lambert, T., 

Guyn, L. and 

Lane, S., 2006  

A study of resident's observations and 

experiences of the industrial contamination 

Social research 

Neidell, 2005 This paper examines whether individuals engage 

in avoidance behavior in 

response to information about air pollution. 

Specifically, it examines the impact of smog alerts 

on outdoor activities at three distinct outdoor 

facilities in Southern California. 

Social research 

Noonan, 2011 This report describes new evidence on the 

impacts of smog alerts on a broad sample of 

Atlanta households‟ emitting and averting 

behaviors. 

Social research 

Semenza et al., 

2008 

Evaluation of an air quality advisory program 

 

Social research 

Skov et al., 1991 Gathering individuals’ beliefs and perceptions on 

air quality and response to air pollution 

notifications 

Social research 

Stieb and Paola, 

1996 

To determine the effectiveness of the Canadian 

Smog Advisory 

Social research 

Wartenberg, 

2009 

To describe many of the concerns on 

communication of air pollution and provide some 

suggestions for how best to address them. 

Review 

Yearley, 2006. To analyze an intervention aimed at encouraging 

public participation in the process of local air 

quality management in urban areas in England. 

Social Research 
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Annex 2.1: APQ Questionnaire 

 

List of the questions  

  Question 

number 

Over the past week, as a result of air 

pollution, did you 

List of the questions – full study     

List of the questions composing 

the final scale 

1 feel worried about your health  

  2 have “red” eyes  

  3 suffer from nose irritation  

  4 sneeze  

  5 have a dry throat  

 6 cough  

  7 have difficulty breathing  

  8 suffer from headaches  

  9 change your leisure activities  

  10 stay indoors  

  11 air your home  

  12 close the shutters in your home  

  13 use an air freshener in your home  

  14 avoid opening your windows  

  15 feel the need to wash your hands or 

face  

  16 drink more water than usual  

  17 smell an unpleasant smell outdoors  

  18 smell an unpleasant spell indoors  

  19 notice that your curtains were dirty  

  20 notice that the sky was cloudy  

  21 think that your quality of life was 

being degraded  

  22 think about moving home 
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Annex 2.2: Summary of the EHEP scales formed from factors and their characteristics 
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Annex 3. A classification of behavioural change strategies/techniques/interventions by 

behavioural determinant  

Behaviour determinant/ 

Causal factor 

 

Strategies/techniques 

 

Personal capabilities: 

 Behaviour-specific awareness and 

knowledge 

 Literacy 

 Skills and capabilities 

 

 

 

Alerts 

Internet information 

Telephone contact 

Mass media campaign 

Educational interventions 

Other forms of communication 

(public hearings, meetings) 

 

Attitudinal factors 

 Beliefs 

 Risk perception  

 Motivation 

 Personal efficacy 

 Emotion 

 

 

Internet information 

Mass media campaign 

Educational interventions 

Other forms of communication 

(public hearings, meetings) 

 

Other individual-level variables 

 Attention 

 Commitment 

 

 

Prompts 

Performance feedback 

Personal contact 

 

Habits and routines 

 

 

Telephone 

Counselling 

Motivational interviewing 

Written recommendations 

 

Social network and societal-level factors  

 Social norms 

 Public engagement 

 Social influence  

 

 

Provision of social norms 

Use of competitions and social 

comparisons 

Participatory mechanisms 

Group-based interventions 

 

Environmental and contextual factors 

 Availability 

 Material costs and rewards 

 Attractiveness of the behaviour 

 

Interventions aimed at removing 

external barriers 
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