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Abstract

:

A variety of policy instruments that impose restrictions on traffic are being put in place across European cities to improve urban air quality. These measures include various schemes such as congestion charges, low emission zones (LEZs) and other traffic calming measures. In this paper, we are interested in the public acceptance of LEZs. Recent studies show high levels of public support for LEZs across Europe. However, specific research on public attitudes towards LEZs is limited. We conducted a self-administered survey (online) among residents in Barcelona, Spain. Based on a previous analytical model, bivariate and path analysis modelling was used to examine the association between key independent variables and acceptance. The results showed that most surveyed residents had a positive attitude towards implementing the LEZ, perceiving this policy instrument as a fair and effective measure to reduce air pollution. Perceived process legitimacy, perceived global impacts and affect had a significant direct effect on acceptance. Prior attitudes and personal orientations and, to a lesser extent, personal characteristics, were indirectly associated with levels of acceptance.
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1. Introduction


Levels of air pollution are a significant problem in all urban areas of the world. In Europe, despite significant progress, poor air quality continues to cause serious health problems. To improve air quality levels in European cities, the European Commission adopted a Clean Air Policy Package in 2013. In 2018, the EC adopted the slogan “A Europe that protects: Clean air for all” [1] and provided national, regional and local actors with practical help to improve air quality in Europe. As air quality becomes an increasingly political issue and cities are forced to improve air quality, a variety of policy instruments that impose restrictions on traffic in demarcated areas are being put in place across Europe. These measures include various schemes such as urban road tolls, low emission zones (LEZs) and other traffic calming measures.



Low Emission Zones (LEZ) are areas within cities with restrictions on the operation of more polluting vehicles. Typically, only vehicles that meet specified pollution standards can enter LEZs. Swedish cities first introduced LEZs in the 1990s. There are currently more than 260 low emission zones in the EU Member States, among which 250 are concerned with passenger cars [2]. In countries such as Germany, the Netherlands and Italy, many cities have set up LEZs, and such zones have strong national support [3]. Barcelona, Madrid and Lisbon have recently implemented new LEZs. According to Holman, C., Harrison, R., and Querol [4], evidence on the efficacy of LEZs to improve urban air quality is mixed: there is some evidence from ambient measurements that LEZs in Germany, which also restrict heavy-duty vehicles (HDVs), have reduced long-term average PM10 and NO2 concentrations by a few percent. Elsewhere, where restrictions are limited to HDVs, the picture is much less clear.



In this paper, we are interested in the public acceptance of LEZs, that is, citizens’ attitudes towards the LEZ or, more specifically, the favourable or unfavourable public reception of the measure after it was implemented. The acceptance by the local population of the policy instruments to control the flow of vehicles and reduce air pollution in urban areas is usually considered one of the main obstacles to the introduction of these measures [5,6,7]. Social research shows that certain coercive measures that may be necessary because of their effectiveness in reducing traffic flow and air pollution are difficult to implement because of the potential public opposition and the political difficulty of putting them into practice [8,9]. As a result, policymakers may adopt policies that are preferred by the majority of citizens but do not solve the problem effectively or efficiently [10,11]. The absence of public acceptance of a policy instrument can have other practical consequences, such as reducing the effectiveness of the measure [12] or forcing changes in the measures once implemented [13]. Understanding residents’ perceptions, attitudes and satisfaction with LEZs can also help engagement and communications with residents.



The public acceptance of policy instruments to improve urban air quality generally varies across socio-political contexts. The same measure can generate a positive reaction in one city and be rejected in another, as shown by the different public reactions to the congestion tax in Edinburgh and Stockholm [14]. The levels of acceptance of a specific policy instrument can vary even among cities within the same country [15]. Attitudes also vary among individuals, as they are influenced by a number of diverse factors, including individuals’ characteristics, motivations and prior attitudes, perceptions of the policy instrument itself and the political institutions responsible for its implementation [16,17,18,19,20].



Although specific research on attitudes towards LEZs is limited (for recent research on various policy instruments see, e.g., [21]), studies show high levels of public support for LEZs across Europe. For instance, a cross-national survey conducted in 2018 [2] showed that more than two thirds (67%) of residents in the nine surveyed countries said they “somewhat” or “strongly support” measures that restrict access to city centres to cars with high emissions. The support for low emission zones was the highest in Hungary (77%), Italy (74%) and Great Britain (73%) and lower in Belgium (60%), France (60%) and Germany (57%). There is very limited published research on the determinants of public attitudes and acceptance of LEZs.



This paper aims to examine the individual level determinants of public acceptance of an LEZ. Based on a questionnaire survey among residents in Barcelona, our study expands upon previous research on the public acceptance of urban transport policy measures to examine the following research questions:




	
RQ1. What is the level of public acceptance of the LEZ?



	
RQ2. What are the individual level variables associated with acceptance?



	
RQ3. What is the relative contribution of personal characteristics, problem perception, prior attitudes and perceptions of the policy instrument and the political institutions responsible for its implementation on acceptance?








1.1. The Barcelona Low Emission Zone


In order to improve air quality levels in Barcelona, the Barcelona Low Emission Zone came into force in January 2020 (Figure 1). The Barcelona LEZ is a protected area of over ninety-five square kilometres where vehicles without a specific environmental label cannot travel, so the entry of the most polluting vehicles is restricted: petrol cars registered before the Euro 3 standard (before 2000); diesel cars registered before the Euro 4 standard (before 2005 or 2006); motorcycles registered prior to Euro 2 (before 2003). From 2021, vans, lorries and buses without an environmental label will also be affected. It is estimated that around 50,000 vehicles will no longer enter the area.



The Low Emission Zone will be permanent, from Monday to Friday, on working days from 7am to 8pm. The scheme is accompanied by other actions to improve sustainable mobility, such as reinforcing public transport. The Barcelona City Council foresee that by limiting the circulation of the most polluting vehicles, NO2 emissions will be reduced by 15%.



In 2019, a participative process was launched to promote debate and exchange between citizens and local policymakers regarding the permanent LEZ implementation. The aim was to inform and to collect residents’ opinions and suggestions. Stakeholder representatives from a wide range of the city entities were involved in several meetings, and a webpage to collect direct feedback from citizens was developed. They found strong support for the implementation of the LEZ. Indeed, citizens requested more restrictive measures to achieve short-term results, such as to enlarge the fleet of affected vehicles or to extend the application schedule. Some concerns were raised about the need to have adequate infrastructure to adapt the vehicles, and other complementary measures (improve public transport, park and ride).




1.2. Related Research and Analytical Framework


Several studies during the past twenty years have investigated the public acceptance of policy measures to reduce traffic congestion and urban air pollution. This research, primarily consisting of survey studies on public attitudes towards road pricing schemes, has described public acceptance of these policy measures and investigated their individual-level and contextual determinants. In this section, we review some of these studies following a categorization of the factors influencing the acceptance of environmental, climate and transport policies [19,22,23], as suggested in Figure 2.



The first set of relevant individual-level variables influencing the acceptance of congestion charge schemes includes sociodemographic variables (gender, age, education level or income), political ideology, car ownership or the dependence on the use of a car. Several studies have observed, for instance, that women, on average, report lower levels of support to these measures than men do [6,24,25]. Education, socioeconomic status and political ideology [26] have also been found to influence acceptance. Börjesson et al. [24], for instance, reported a significant effect of education and income on acceptance, those with the highest educational level and highest income being the ones who reported the highest level of support for a congestion charge. Basbas et al. [25] studied public attitudes towards a low-emission zone in Volos, Greece, and found lower levels of support among low income and young people. Schade and Schlag [7] found that of the different sociodemographic variables analysed, only socioeconomic status was weakly associated with acceptance of congestion charges in four European cities (Athens, Como, Dresden, and Oslo).



The effect of sociodemographics on acceptance often disappears when variables such as car dependence or attitudes towards the environment are controlled [6]. Regarding car ownership, Allen et al. [5], for instance, in the context of the referendum on the introduction of a congestion charge in Edinburgh, observed a correlation between car ownership and rejection of the measure. Similar results were found by Eliasson and Jonsson [6]. Rienstra et al. [27] point out that car drivers are more likely to be opposed to road pricing than non-car driving respondents, because the former group is more likely to be affected by this measure, whereas the latter may foresee benefits from the tax revenues raised.



Beyond sociodemographics, problem perception or problem awareness (traffic or environment-related) is also a relevant factor for policy acceptance. For instance, in a study in the Netherlands, Steg and Vlek [28] showed that the perception of traffic-related problems was a necessary precondition for regarding problem-solving measures as important. Other studies have also examined the relationship between problem perception and acceptance [12,17,27]. As suggested by Eriksson et al. [15], “if people are aware of transport-related problems, they are more likely to think that road pricing schemes will change these problems, which in turn influences attitudes toward the road pricing schemes”. A relevant distinction is made in the literature between traffic-related problem perception (such as congestion) and environment-related problem perception (e.g., air pollution, noise). For instance, a study in four European cities by Schade and Schlag [7] including exclusively motorists, showed that individuals who perceive traffic congestion as a non-serious problem rejected the congestion rate to a greater extent than individuals who fundamentally perceived air pollution as a serious problem.



Another set of significant individual-level determinants of acceptance consists of prior values, orientations, norms and attitudes. Given that the attitude towards a policy instrument is usually based on a limited experience of the policy itself, it tends to be less stable and, therefore, more influenced by associations with other attitudinal aspects such as individuals’ environmental attitudes, attitudes towards taxes or personal norms [6]. A study by Eliasson and Jonsson [6], based on a survey with residents in the city of Stockholm, showed that attitudes towards the environment were strongly correlated with support for a proposed congestion rate. Similar results were found by Eriksson et al. [17] in a study of public acceptance of various traffic management measures in Sweden. A pro-environmental orientation was associated with the perception of the seriousness of the problem of urban pollution, the perception that the measure is effective and fair and, consequently, its acceptability. The study by Eriksson et al. [17] also showed a significant relationship between personal norms to reduce the negative environmental effects of car use and the acceptance of various policy instruments to reduce the use of cars. More recently, Nilsson et al. [20], in a three-wave survey panel study of attitudes and beliefs concerning a congestion tax in Gothenburg, Sweden, found that value expressive beliefs, such as the perception of impacts on personal freedom, were the most strongly related beliefs both for explaining attitudes and the change in attitudes after the implementation of the congestion tax.



Beyond sociodemographics, problem perception and prior orientations, perceptions and beliefs about the characteristics and potential impacts of the policy measure itself together with the personal feelings towards the policy are, probably, the main factors determining acceptance of a policy instrument [7,17,19,27,29]. Outcome expectancy, that is, the perception of benefits and costs associated with the instrument, is an attitudinal factor strongly associated with acceptance [6,27]. Eliasson and Jonsson [6] distinguish between the perception of the personal impacts of the instrument, related to the daily life of the individual, such as the impacts on personal freedom, cost, ease of transportation or security, and the perception of the systemic or social impacts, that is, on the whole of society, such as improving environmental quality or improving traffic. In a survey study on acceptance and attitudes towards a congestion rate in Stockholm, Eliasson and Jonsson [6] concluded that the perception of both types of impacts was associated with acceptability. Nevertheless, the literature has at least identified three other beliefs about a policy instrument influencing acceptance: perceived effectiveness, perceived impacts on freedom and perceived fairness [19,29,30]. The perceived effectiveness of the measure, that is, the degree to which the instrument is perceived to reduce air pollution or to improve traffic flow in the city, is considered one of the main determinants of attitude [6,17]. With perceived fairness, perceived effectiveness was found to predict the public acceptability of different transport policy measures in a study conducted in Sweden [17].



Finally, another set of relevant personal factors underlying the acceptance of a policy instrument are institutional trust and perceived process legitimacy [19]. Trust in the political institutions responsible for implementing a policy measure is a significant factor shaping attitudes in complex and contested issues. Moreover, although in some contexts, individuals’ trust can be an expression of a more general attitude toward a particular policy, as people often base trust judgements on more general evaluative judgments [31], political trust is considered an essential factor explaining public acceptability of governmental regulations in the environmental field [32]. There have been few attempts to investigate the role of other emotions such as interest, worry, anger or hope in policy acceptability in this context, but the studies indicate that emotions may be important [33]. Often, the attitudes towards specific policies are grounded in emotional and value-related motives, rather than the more specific expected outcomes of the scheme [20]. In this sense, there is a need to consider the role of specific and general emotions and feelings in policy acceptability [22].



In addition to policy-specific beliefs, trust and emotions, views on the process through which it was decided upon may also affect its acceptability [19,33]. It is assumed that it is not only the legitimacy of political authority itself that influences how the public perceives a political instrument but also the extent to which the implementation of the instrument has been made in accordance with a set of justifiable rules of political decision-making [19]. Both institutional trust and perceived process legitimacy can also influence policy-specific beliefs and emotions.



Following the research reviewed in this section and especially the work by Eliasson and Jonsson [6] and Jagers, Matti and Nilsson [19], our analytical model in this study aims to integrate the various dimensions underlying public acceptance. We suggest that acceptability and acceptance of LEZs are influenced first and foremost by policy-specific beliefs and emotions, institutional trust and perceived process legitimacy. Acceptance is also influenced indirectly by individuals’ prior attitudes and orientations, problem perception and personal characteristics. The policy instrument’s characteristics and the individual-level factors proposed in the model may combine to influence reactions to and acceptance of the policy instrument. Other contextual factors affecting both the level of acceptance per se and the factors and mechanisms determining acceptance, such as personal experience (see status quo bias in [24,34,35]) or the framing and packaging of the policy instrument [21,24,36], are not considered here.





2. Materials and Methods


2.1. Procedure and Participants


The study was conducted through a self-administered survey (online) among residents in Barcelona, Spain. Respondents older than 18 years living in the area affected by the LEZ were recruited from an internet panel managed by Dynata to form a quota sample representative of the population of Barcelona. The data were collected in May 2020. The survey drop-out rate was of 5%. The final number of participants in the study was 581 (Table 1). Fixed quotas were used for sex and age and soft quotes for educational level, resulting in a sample with a higher level of education than the general population. Nearly half of the sample was female (47%) with an average age of 45 years. Most of them hold a university degree (63%). Almost half of them reported using a car or bike in their daily lives, and most of the sample reported owning a car.




2.2. Questionnaire


The questionnaire was designed based on a review of previous studies [14,17,19,28]. In addition to collecting basic demographic information about participants, we included questions dealing with problem perception, institutional trust and prior values and attitudes, such as pro-environmental identity or attitudes towards the use of cars or pedestrianisation. Then, one-page information about the LEZ was provided to participants. The last part of the questionnaire included questions and items measuring familiarity, perceived effectiveness, perception of personal and global impacts, affect, perception of fairness, perceived process legitimacy, overall evaluation of the LEZ and acceptance (see Table 2).




2.3. Analysis


Univariate descriptive analysis of the main dependent variable (acceptance) was carried out using SPSS 23.



Bivariate analysis was conducted to explore initial relations among acceptance of the LEZ and independent variables and to examine the differences between those who support and oppose the LEZ. For this purpose, respondents were categorized as opponents or supporters based on their response to the following question: “The definitive application of the Low Emission Zone in Barcelona seems to you…?” (response scale from 1 “Totally unacceptable” to 5 “Totally acceptable”). Those who chose 1 or 2 were considered opponents; those who choose 4 or 5 were considered supporters. Response 3 was considered neutral, and the respondents who chose this answer were excluded from this analysis. Of the 581 respondents, 369 respondents were considered supporters and 100 opponents. The supporters and opponents were compared regarding their personal characteristics, their prior attitudes and their beliefs regarding the implementation of the LEZ measure. Pearson’s χ2 test and an ANOVA test were used to explore the differences in the previous verifications of the normality of the measures between opponents and supporters.



Finally, path analysis modelling was used to examine the net association between the various independent variables included in the model and acceptance. A multivariate regression analysis was run for each of the endogenous variables. Standardized coefficients for direct and indirect effects were calculated for all the possible paths in the model. Only the paths with a significant effect (2-sided bootstrapped p-value < 0.05) were kept in the model. Given that the path analysis was based on non-latent variables, the coefficient of determination (R2) was used as a measure of overall model fit. The data conformed to normality based on the normal probability Q-Q plot of residuals.





3. Results


3.1. Descriptive and Bivariate Analysis


Table 3 shows the distribution of acceptance of the LEZ among survey respondents. The results show that most respondents (64%, CI: 56%–70%) accepted the definitive application of the LEZ in Barcelona, 19% (CI: 16%–23%) were unsure and 17% (CI: 13%–22%) rejected its application.



Table 4 shows the differences in terms of personal characteristics, prior attitudes, policy beliefs, emotions and trust between those expressing relatively low and high levels of acceptance of the LEZ. Our bivariate analysis showed relevant differences in terms of age (opponents were slightly older on average), political ideology (supporters were more likely to place their political views to the left on the political scale), car ownership (80% of car ownership among opponents versus 62% among supporters) and being personally affected by LEZ (opponents were more likely to be affected by the measure than supporters). Supporters, on average, were more likely to perceive air pollution in the city as a serious problem than opponents (76% vs. 47%), who were more likely to report a pro-environmental identity (83% vs. 63%) and were more in favour of pedestrianisation (70% vs. 29%). Supporters were also significantly more likely to perceive the implementation of the LEZ as democratic than opponents (53% vs. 0%), who reported significantly higher levels of political trust (43% vs. 7%), were less likely to report anger regarding the measure (8% vs. 73%) and perceived it as more fair (79% vs. 3%) and effective to reduce air pollution in the city (77% vs. 20%). Supporters were also significantly more likely to perceive that the LEZ has positive personal (improved life quality in the city) (76% vs. 14%) and global (improved citizens’ health) impacts (88% vs. 23%).




3.2. What Explains Public Acceptance?


With the aim of examining the direct and indirect determinants of acceptance of the Barcelona LEZ suggested in our analytical model, a path analysis with a selected number of independent variables was estimated for the whole sample. Figure 3 displays the proposed path diagram. Table 5 shows the direct and indirect standardized effects of the selected explanatory variables (institutional trust, perceived global impacts, affect, perceived process legitimacy, problem perception, environmental self-identity, car ownership and political ideology) over acceptance.



Results from the model show, first, that perceived global impacts affecting perceived process legitimacy and institutional trust were significant direct contributors to the variation in acceptance of the LEZ. Perceived process legitimacy was the strongest predictor of acceptance (direct effect of 0.32), followed by affect (direct effect of 0.30) and perceived global impacts (direct effect of 0.25). Institutional trust had a weak but significant effect on acceptance (direct effect of 0.07).



Second, problem perception influenced acceptance indirectly through perceived global impacts, affect and perceived process legitimacy (indirect effect of 0.19). Environmental self-identity was directly associated with acceptance (a higher pro-environmental identity increased acceptance) and also indirectly through institutional trust, perceived global impacts, affect and perceived process legitimacy (total effect of 0.23). The indirect effect of both variables on acceptance was stronger relative to their direct effect. Political ideology was indirectly associated with acceptance through institutional trust, problem perception and environmental self-identity (indirect effect of 0.08). Car ownership was associated with acceptance through its association with perceived global impacts, affect and perceived process legitimacy (indirect effect of −0.14)



Overall, the regression model had a good model fit (Adj. R2 = 0.68, F = 141.5, p = 0.00). Table 5 summarizes the effects of each of the variables in the model on acceptance of the LEZ.





4. Discussion


In this paper, we used survey data to examine the relative impact of various individual-level variables (personal characteristics, prior values and attitudes, problem perception, policy-specific beliefs, perceived process legitimacy and institutional trust) on the public acceptance of an LEZ among residents in Barcelona, Spain. This is the first paper to look specifically at the attitudinal and sociodemographic factors influencing the public acceptance of low-emission zones. The paper also contributes to the literature on public attitudes towards policy interventions to reduce urban air pollution by assessing the relative impact of these factors quantitatively. We offer a framework for comprehensively examining public reactions to these policies, assuming that public acceptance is essential to effective and sustainable implementation. Application of our framework to urban air pollution problems in other countries is straightforward and relevant.



We report on the following main findings. First, we found that most surveyed residents accepted the implementation of the LEZ. They generally perceived that the LEZ was effective in reducing urban air pollution, believed it would have positive personal and global impacts and regarded it as a fair measure. This finding is consistent with previous research on the acceptance of low-emission zones [2] and, more broadly, on the acceptance of measures to restrict access to certain areas of the cities. Improved public transport systems and restricting access are usually the measures with higher levels of public acceptance, relative to congestion charges [37,38]. Our data seem to confirm this observation. The Barcelona LEZ is a policy instrument recently introduced in the city that, after four months of partial implementation (as fines were not enforced by the time of the study), has relatively high public support levels.



Second, and in line with previous expectations [19,22,39], the results of the bivariate analysis showed that the acceptance of the LEZ was significantly associated with policy-specific beliefs, affect, perceived process legitimacy and trust and, to a lesser extent, with individuals’ prior attitudes, such as the attitude towards the use of a car, problem perception, pro-environmental self-identity or the attitude towards pedestrianisation as well as to sociodemographics, mainly car ownership and political ideology. Clearly, all these factors deserve a place in conceptual models that try to explain the acceptability of environmental policies [22].



Third, using path analysis modelling, we found that for the perceived global impacts of the LEZ, affect and perceived process legitimacy were the most relevant factors explaining differences in acceptance among individuals. Consistent with previous research (e.g., Jagers, Matti and Nilsson [19] found that expected outcomes and perceived fairness were the variables most strongly associated with acceptance, followed by perceived process legitimacy), policy-specific beliefs and perceived process legitimacy played a key role in acceptance. Although not considered extensively in previous research, our data also showed that feelings towards the policy measure had a relevant role in acceptance. As indicated by recent reviews [22], the role of emotions such as interest, worry, anger and hope clearly requires more attention in future research. Interestingly, institutional trust had, according to our data, a very limited explanatory power.



Our model also showed, consistently with previous research [6,17,20], the important role of prior attitudes and orientations in acceptance. Problem perception and environmental self-identity had, according to our path analysis and consistent with our hypothesis, a significant indirect effect on acceptance. The data suggest that prior attitudes influence acceptance mainly indirectly and that this influence is relevant but weaker relative to the influence of beliefs and emotions directly related to the policy under study. Finally, personal characteristics had, consistent with our expectations and prior research, a relevant and indirect influence over acceptance. Specifically, car ownership and political ideology significantly influenced acceptance through prior attitudes and policy-specific beliefs and emotions.



The results of the study have some relevant implications for policy. First, emphasizing the positive impacts of the LEZ on the citizens’ quality of life may have more positive impacts on acceptance than to highlight their effectiveness to reduce air pollution. Additionally, the more the LEZ is sensitive and avoids generating unfair effects within the general public and particular groups, the more likely the implementation will gain support. The legitimacy of the process of implementation of the low-emission zone as well as the emotions associated with this instrument are also relevant factors in acceptance. In this sense, a positive engagement with residents may contribute to acceptance and support for the LEZ. Finally, prior personal orientations should be considered when engaging and communicating with the residents.



There are several limitations in this study that must be acknowledged. First, this study used a quota sample derived from an online panel that is not representative of the city of Barcelona. We have a slightly skewed sample: our sample includes more educated and young respondents compared to the general population, so the generalizability of the descriptive results remains limited. Second, our empirical research focused on one city and on one policy instrument. We did not consider other policy instruments currently discussed in other countries. Comparing acceptance of LEZs across a range of countries and among other policy interventions could offer further insights. Third, the research was not developed using a specific attitudinal theory. Instead, this study sought to broadly assess predictors of acceptance. In this sense, even though the explained variance in acceptability was reasonably high, there may be additional determinants of acceptance. Furthermore, it is not possible to draw causal conclusions of the order between variables in the examined model. Experimental or longitudinal studies would be needed to establish the specific order of relations.



In this paper, we investigated the individual-level factors explaining the public acceptance of an LEZ. Our findings offer new insights into how citizens form attitudes with respect to policy interventions to reduce urban air pollution. Using the case of the Barcelona low-emission zone and based on a survey among residents, we can conclude that although our cross-sectional design does not allow for causal inferences, policy-specific beliefs, affect and opinions on process legitimacy have a significant direct effect on acceptance. We also note that prior attitudes and personal orientations and, to a lesser extent, personal characteristics, are significantly associated, mainly indirectly, with levels of acceptance.
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Figure 1. Map of the low emission zone (LEZ) in Barcelona (Source: Barcelona City Council). 
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Figure 2. Suggested explanations for policy acceptance. 
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Figure 3. Final path model with standardized regression coefficients (** 2-sided bootstrapped p-value < 0.01; * 2-sided bootstrapped p-value < 0.05). 
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Table 1. Sample characteristics 1.






Table 1. Sample characteristics 1.





	Male (%)
	53





	18–39 years
	39



	40–65 years
	48



	65+ years
	13



	Education level (% university degree)
	63



	Car ownership (% yes)
	66



	Motorbike ownership (%)
	27



	Daily use of car/motorbike (%)
	50







1 N = 581.
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Table 2. Items for studied variables.






Table 2. Items for studied variables.





	Variable
	Survey Question
	Response Categories





	Problem perception
	In your opinion, the level of air pollution in Barcelona is…
	1 (not a problem) to 5 (a very serious problem)



	Institutional trust
	To what extent do you agree with the following statement? “The current local government of Barcelona is capable of making good decisions regarding the problem of pollution”
	1 (Totally disagree) to 5 (totally agree)



	Pro-environmental self-identity
	“I consider myself a person very concerned about environmental problems”
	1 (Totally disagree) to 5 (totally agree)



	Attitude towards pedestrianization
	“The city centre should be pedestrian”
	1 (Totally disagree) to 5 (totally agree)



	Attitude towards the use of the car in the city
	“I want to use the car/motorcycle whenever I want”
	1 (Totally disagree) to 5 (totally agree)



	Being personally affected by LEZ
	Have you been directly affected by this measure? Have you had to stop using your car/motorcycle as a result of the implementation of the LEZ?
	1- Yes, 2- No, 3- I don’t know



	Affect
	To what extent does this measure makes you feel?
	1 (Anger) to 5 (Joy)



	Perceived effectiveness
	“I believe that the Low Emission Zone will be effective in reducing air pollution in Barcelona”
	1 (Disagree) to 5 (Agree)



	Personal impacts
	“This measure improves my quality of life”
	1 (Disagree) to 5 (Agree)



	Global impacts
	“This measure will improve the quality of life of the citizens”
	1 (Disagree) to 5 (Agree)



	Perceived fairness
	In general, do you think the LEZ is a fair or unfair measure?
	1 (Very unfair) to 5 (Very fair)



	Process legitimacy
	How democratic and open do you think the implementation of this measure has been?
	1 (No democratic at all) to 5 (Very democratic)



	Overall evaluation of LEZ
	In general, do you consider the Low Emission Zone a measure ...?
	0 (Very bad) to 10 (Very good)



	Acceptance of LEZ in Barcelona
	The definitive application of the Low Emission Zone in Barcelona seems to you:
	1 (Totally unacceptable) to 5 (Totally acceptable)
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Table 3. Responses to the definitive application of the Low Emission Zone in Barcelona.
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95% CI (Bootstrap)




	

	
%

	
Lower

	
Upper






	
Totally unacceptable

	
6

	
4

	
8




	
Unacceptable

	
11

	
9

	
14




	
Neither acceptable nor unacceptable/undecided

	
19

	
16

	
23




	
Acceptable

	
45

	
40

	
48




	
Totally acceptable

	
19

	
16

	
22




	
Total

	
100%
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Table 4. Comparison between respondents supporting and opposing LEZ implementation.






Table 4. Comparison between respondents supporting and opposing LEZ implementation.











	
	Opponents (n = 100)
	Supporters (n = 369)
	p-Value





	Female (%)
	46%
	45%
	0.895



	Age (mean)
	48.1
	43.9
	0.011



	Education (% university studies)
	62%
	64%
	0.887



	Political ideology (mean)
	3.0
	2.7
	0.045



	Car ownership (%)
	80%
	62%
	0.001



	Car/motorbike use (%)
	46%
	52%
	0.317



	Affected by LEZ (%)
	38%
	17%
	0.001



	Problem perception (% serious or very serious problem)
	47%
	76%
	0.001



	Pro-environmental identity (%)
	63%
	83%
	0.001



	Attitude towards pedestrianisation (% in favour)
	29%
	70%
	0.001



	Attitude—freedom to use car (% in favour)
	71%
	33%
	0.001



	Perceived effectiveness (% high and very high)
	20%
	77%
	0.001



	Personal impacts (improve your quality of life %)
	14%
	76%
	0.001



	Global impacts (improve citizens’ quality of life %)
	23%
	88%
	0.001



	Affect (% angry)
	73%
	8%
	0.001



	Perceived process legitimacy (% democratic)
	0%
	53%
	0.001



	Perceived fairness (% fair or very fair)
	3%
	79%
	0.001



	Institutional trust (% of high and very high)
	7%
	43%
	0.001
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Table 5. Direct and indirect effects of independent variables on LEZ acceptance.
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	Direct Effect

Beta Coeff.

(p-Value)
	Indirect Effect

Beta Coeff.

(p-Value)





	Institutional trust
	0.07 (0.02)
	



	Perceived global impacts
	0.25 (0.00)
	



	Affect
	0.30 (0.00)
	



	Perceived process legitimacy
	0.32 (0.00)
	



	Problem perception
	–
	0.19 (0.01)



	Environmental identity
	0.07 (0.01)
	0.16 (0.01)



	Political ideology
	–
	0.09 (0.01)



	Car ownership
	–
	−0.14 (0.01)
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