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Abstract:



The study aims to assess whether, and how, provision of information about air quality along inner-city roads influences individuals’ intentions to walk further away from traffic-dense roads. In an experiment, German residents (n = 597) were either exposed to a map that showed, or a map that did not show, air pollution levels along two routes. The routes had the same starting and end points but differed with respect to expected traffic density. Furthermore, the availability of green space (i.e., a park environment) and two air pollution information provision elements—traffic light color-coding and explanations about the relationship between air pollution and health—were experimentally manipulated. Both the availability of green space and the provision of air quality information along the two routes increased the intentions to walk along the low (vs. high) traffic density road. Spatial psychological distance mediated the effect of the availability of green space on intentions to walk along the low traffic density road. The mediation effect disappeared when traffic lights were used for informing individuals about air pollution levels. Public policy makers can therefore be recommended to increase availability of green space and raise awareness of air quality conditions along roads via intuitively interpretable schemes.
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1. Introduction


The idea of active transportation is to use human-powered transportation forms for the benefit of human health, the environment, social interactions, cost savings, and reducing road congestion. In particular, active transportation increases human mobility and promotes physical activity levels [1]; regular physical activity in turn provides a wide range of health benefits to individuals. Also, active transportation has positive environmental effects. For example, walking and cycling—the two most prominent forms of active transportation—are space-efficient and low-emission travel modes compared to other modes [2].



This study is concerned with walking in cities. If more individuals chose to walk in cities, human health could improve, and traffic density, environmental pollution, and climate change could be reduced. Although the benefits of walking are widely recognized, and walking is promoted by leading institutions around the world, walking often goes along with an increased exposure to motorized traffic and its emissions (i.e., air pollution), particularly in cities [3,4]. This is a concern to individuals because bad air quality decreases quality of life and increases mortality. In particular, road transportation-related air pollutants (i.e., carbon monoxide, black carbon, nitrogen dioxide, volatile organic compounds, ultrafine particles, and fine particulate matter) [5] are harmful to human health because they promote pulmonary diseases [6,7], cardiovascular diseases [8], as well as lung and prostate cancer [9,10].



Thus, it is important to direct individuals toward walking routes that expose them to as little air pollution as possible. To date, however, the factors that influence people to choose one walking route over another are largely unknown. While motives and time constraints have been shown to be important [11], this research considers the effects of the provision of information about air quality against the background of whether walking routes go through green public space or not. Such green space is an important aspect in cities that has several positive effects on both individuals and society [12]. The intended walking route (be it along either low or high traffic density roads) is the dependent variable considered in this research.



The purpose of this study is (1) to assess whether, and how, the availability of green space increases individuals’ intentions to walk further away from (vs. close to) traffic-dense roads in cities and (2) to assess whether, and how, the provision of information about air quality along different inner-city roads that people can take to get from a starting point to an end point influences their walking intentions.



In what follows, the study first derives the hypothesis that the availability of green space makes individuals more likely to walk along roads where the green space is found (i.e., in low traffic density areas), and that this is due to a decrease in psychological distance to air quality matters. Then, the study considers two elements of how information about air pollution along roads can be communicated to people: (1) the use of traffic light color-coding (where rather unpolluted areas are labeled green and rather polluted areas are labeled red) and (2) the use of educational tools showing the relationship between air pollution and health (where people are informed about health effects according to the recommendations of the World Health Organization [WHO]). In particular, the study assesses whether these factors influence individuals’ intentions to walk along a low (vs. high) traffic density road in cities.



1.1. Availability of Green Space and Individuals’ Walking Preferences


Green space in cities has various positive health effects, such as improved quality of life and lower mortality. The potential reasons are lower air pollution, better human temperature and stress regulation, increased physical activity, and more social contact [12]. The more opportunities and physical settings a green urban space provides and the larger it is, the more positively individuals perceive the space [13,14]. Features that relate to the attractiveness of the space are trees, water features, and bird life [14], for example. Kaplan [15] argued that such exposure to nature can be “restorative,” that is, they give people a sense of being away from their usual setting and a sense of happiness resulting from exposure to aspects of nature. These arguments were supported by an experimental study, among others, that allocated walkers and runners to use either urban parks or streets (or engage in a reading task [the reading task group was added as a control group]); the first group evaluated the experience as more restorative than the latter groups [16]. In the present research, it is assumed that most individuals have experienced the restorative effects of being in green space that is open to the public in cities and that they evaluate this experience positively [16,17]. Therefore, they should be more likely to agree to take the time to walk along a road that is further away from traffic. Thus, Hypothesis 1 is stated as follows:



Hypothesis 1 (H1):

Availability of green space within cities increases individuals’ intentions to walk a longer route that is further away from traffic-dense roads (vs. a shorter route that is closer to traffic-dense roads) under the assumption that only the longer route allows them to walk through the green space to get from one point to another point.





What are the potential reasons for why individuals may be willing to devote their time to taking a longer walking route (over a shorter route with a higher traffic density) when the first (but not the latter) route goes through green space? This study argues that a decrease in psychological distance in relation to air quality is one aspect that makes individuals change their walking route preferences toward the healthier alternative.



Psychological distance describes mental representations of closeness (or distance) along four dimensions: (1) spatial (i.e., how close is the target or the situation [here: concerns about air quality matters] from a person geographically?); (2) temporal (i.e., how much time separates the person and the target or the situation?); (3) social (i.e., how different is a social object as the target or the situation from the person’s self?); and (4) hypothetical (i.e., how likely is the target or situation to happen, or how close is it to the perceiver’s reality?) [18]. For example, the spatial component describes individuals’ beliefs about whether a certain environmental threat (here: air quality concerns) will affect them locally, or whether it is more likely to affect other geographical areas.



If a map shows green space for a longer walking route, individuals are expected to decrease psychological distance in relation to air quality matters because differences in air quality (as a central attribute during the decision-making process [12]) between green space roads with a rather low traffic density and traffic-dense roads are highlighted. Individuals should then feel more psychologically close to air quality matters. Furthermore, psychological closeness (but not distance) positively relates to pro-health and pro-environmental actions [19,20,21]. Thus, the higher the psychological distance is, the less likely it will be that individuals would choose the longer walking route through green space (over a shorter route with a higher traffic density). Psychological distance then acts as a mediator. Hypothesis 2 is thus formulated as follows:



Hypothesis 2 (H2):

Psychological distance in relation to air pollution mediates the effects stated in Hypothesis 1, that is, the availability of green space within cities will decrease psychological distance related to air pollution, and hence, individuals will be more likely to choose a longer, low traffic density walking route through green space (vs. a shorter route outside of this space with high traffic density).






1.2. Provision of Air Quality Information along Different Roads and Individuals’ Walking Preferences


Aside from the availability of green space to walk through, the provision of information about air quality along different routes may change individuals’ psychological distance perception as well as their intentions for the different walking routes. This study does not only look at the information provision per se but also considers two different elements regarding how information is presented to individuals: traffic light color-coding and explanations about the relationship between air pollution and health as an educational tool.



First, traffic light color-coding of maps is considered. These color codes are common labeling tools that facilitate interpretation of air quality index (AQI) information [22]. The traffic light colors indicate different levels of air quality (green = good, yellow = medium, red = bad). Individuals have learned the meaning of these colors: red (vs. green) is associated with danger, prohibition, and need for vigilance [23,24], particularly in traffic contexts (where green is associated with “go” [25]). The use of traffic colors (vs. no use of these colors) may reduce psychological distance and/or increase the likelihood that individuals choose the longer walking route (over a shorter route with a higher traffic density). The effect may be present both when green space is made available to walk through and when it is not available to individuals.



Second, explanations about the relationship between air pollution and health are considered. Particularly, the WHO [26] publishes information about the relationship between air pollution and health. If such information is provided (vs. not), psychological distance in relation to air quality may decrease (as risk perception should be higher [27]). Thus, the likelihood that individuals choose the longer walking route (over a shorter route with a higher traffic density) may increase. The effect may again be present both when green space is made available to walk through and when it is not available to individuals.



The following research question is formulated that guides the following research efforts aside from the aforementioned hypotheses: Do the two methods of presenting information about air quality for walking routes along roads—traffic light color coding of maps and explanations about the relationship between air pollution and health—influence individuals’ route choice intentions as well as the relationships stated in Hypotheses 1 and 2?





2. Materials and Methods


An experimental study was conducted to answer the hypotheses and the research question. Participants were recruited from an online panel of German residents. In total, 597 individuals took part in the study (45% female; M = 36 years, SD = 13 years, age range between 18 and 70 years). Participants received a monetary reward of €1.70 as a compensation for their time for participation. The employment status of the participants was as follows: 50% were employed; 23% self-employed; 17% in education; 3% unemployed; 4% retired; and 3% unable to work. The highest education levels were as follows: 1% had no educational degree; 2% secondary general school-leaving certificate; 12% intermediate school-leaving certificate; 31% upper secondary school-leaving certificate; 14% apprenticeship; 16% bachelor’s degree; 22% master’s degree or diploma; and 1% PhD. The distribution of household income (net, per month) was as follows: 26% earned €1300 or less; 10% between €1301 and 1700; 17% between €1701 and 2600; 13% between €2601 and 3600; 10% between €3601 and 5000; and 4% more than €5000; 20% did not want to report their income. About 57% of the participants indicated they live in an urban area in Germany and 43% indicated they live in a rural area in Germany.



Participants were informed that the study was about their walking preferences in cities and all of them gave their informed consent for participation in the study. In the survey, a task was described to the participants first. Participants were asked to imagine that they intended to walk from starting point A to end point B in a city (Figure 1). Next, they were asked which of two route options they would intend to take: route 1 (900 m, 12 min estimated time until arrival) or route 2 (1300 m, 16 min estimated time until arrival). The first route went along roads with high traffic density (expected) and the second route went along roads with low traffic density (expected).


Figure 1. Two examples of the twelve conditions as part of the experimental manipulation in the study: (a) a map that that did not provide a green-space option; absence of both traffic light color-coding and the WHO interpretation; (b) a map that made a green-option available; presence of both traffic light color-coding and the WHO interpretation.
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The study applied a between-participant experimental design [28]. Participants were randomly assigned to one of twelve conditions. Eight conditions were generated by applying a 2 × 2 × 2 design, manipulating the availability of green space (presence vs. absence of a park along the longer road), traffic light color-coding for the provision of air quality information (traffic light color-coding vs. gray-level coding of the map), as well as the provision of an explanation about the relationship between air pollution and health (presence vs. absence of the WHO’s interpretation).



Another four conditions were added as control groups: a first condition, in which no air quality information was provided and no green-space option was made available (control group 1); a second condition, in which no air quality information was provided, but a green-space option was made available (control group 2); a third condition, in which only a reminder of different air quality levels, and their relation to health, in gray-level coding but no air quality information along the two routes was provided (including the green-space option; control group 3); please note that, in this condition, participants were not shown where (on the map) the different levels of air quality were occurring; and a fourth condition, in which only a reminder of different air quality levels in traffic light color-coding, and their relation to health, but no air quality information along the two routes was presented (including the green-space option; control group 4); again, note that participants were not shown where (on the map) the different levels of air quality were occurring. All the experimental conditions are shown in the Appendix; two samples are shown in Figure 1. Each participant was randomly assigned to only one of the 12 experimental conditions. There were no differences in any of the socio-demographics between the experimental groups.



In an open-ended question, participants were asked to state the reason for their preferred choice. They were also asked to state how important some attributes were when they stated their preferred choice, using a standardized scale. Psychological distance in relation to air quality was measured via an eight-item and four-dimensional scale proposed by Spence, Poortinga, and Pidgeon [29] and Jones, Hine, and Marks [30]. The items were anchored at 1 = low psychological distance (meaning that individuals feel psychologically close to air pollution in relation to space, time, social, and certainty aspects) and 7 = high psychological distance (meaning that individuals feel psychologically distant from air pollution in relation to the four aspects). A sample statement for spatial psychological distance is the following: “Air pollution will mostly affect areas that are far away from here”, 1 = “I strongly disagree” and 7 = “I strongly agree”). This study also assessed some confounding variables, manipulation check variables, and socio-demographics. At the end of the study, participants were thanked for their participation and they took part in a funneled debriefing.



As confounding variables, environmental consciousness was measured via Dunlap, Van Liere, Mertig, and Jones’s [31] 15-item revised “new ecological paradigm” scale (α = 0.90). Health consciousness was measured via Kraft and Goodell’s [32] health consciousness scale (α = 0.86). The items were anchored at 1 = “I strongly disagree” and 7 = “I strongly agree”. Also, the study assessed perceived health risks of bad air quality (single item: “Exposure to bad air quality is a serious risk to my health”, anchored at 1 = “I strongly disagree” and 5 = “I strongly agree”) and objective knowledge about air pollution (anchored at 0 = “low knowledge” and 5 = “high knowledge”, based on five true-or-false statements on the WHO’s [26] facts of evidence).



To check whether the manipulation worked, the study asked participants to indicate their level of agreement with the following statements: “I was informed about the air quality of the two routes,” “I had the option to walk through a park environment”, “The colors clearly indicated where air quality was good and where it was bad,” and “I was informed about the relationship between air quality and health”. The items were anchored at 1 = “I strongly disagree” and 7 = “I strongly agree”.




3. Results


3.1. Individuals’ Walking Route Preferences


There was great variance in individuals’ walking route preferences depending on the twelve experimental conditions. Table 1 provides an overview, using the probability of the choice along the low traffic density road (1300 m, 16 min) over the high traffic density road (900 m, 12 min) as the outcome variable. This represents the desirable outcome from the clean-air perspective (as more traffic lanes typically correlate with more traffic and hence higher levels of air pollution [33]).



Table 1. Walking preferences along roads away from traffic depending on the experimental manipulations of information that was provided to the participants on a map.







	
Information Provision about Air Quality along the Two Routes 1

	
Information Provision of the General Range of Air Quality Levels 2

	
Conditions of the 2 × 2 × 2 Design

	
Walking Preference Away from Traffic (%) 3




	
Presence of Green Space

	
Presence of Traffic Light Color-Coding

	
Presence of WHO Interpretation






	
Control groups




	
1

	
N

	
N

	
N

	
N

	
N

	
7.1




	
2

	
N

	
N

	
Y

	
N

	
N

	
38.5




	
3

	
N

	
Y

	
Y

	
N

	
Y

	
44.9




	
4

	
N

	
Y

	
Y

	
Y

	
Y

	
51.1




	

	

	

	

	

	
Mean

	
35.4




	
Experimental groups




	
5

	
Y

	
Y

	
N

	
N

	
N

	
50.0




	
6

	
Y

	
Y

	
Y

	
N

	
N

	
71.4




	
7

	
Y

	
Y

	
N

	
Y

	
N

	
60.0




	
8

	
Y

	
Y

	
Y

	
Y

	
N

	
55.6




	
9

	
Y

	
Y

	
N

	
N

	
Y

	
60.0




	
10

	
Y

	
Y

	
Y

	
N

	
Y

	
72.0




	
11

	
Y

	
Y

	
N

	
Y

	
Y

	
60.0




	
12

	
Y

	
Y

	
Y

	
Y

	
Y

	
73.3




	

	

	

	

	

	
Mean

	
62.8








1 Shadings were used to indicate variations in air quality along the routes on the map; 2 Bar charts were used to indicate the ranges of air quality next to the map; 3 The variable indicates the preference for walking along the low traffic density road (i.e., the desirable outcome from the perspective of healthy air). Y = Yes (element of the experimental manipulation is present); N = No (element of the experimental manipulation is absent). Means are calculated across control and experimental groups, respectively.








In the control condition without green space and without any further indication (control group 1), only 7.1% of the participants chose the walking route that went along low traffic density roads, that is, the desirable outcome. Please note that even in this condition, high traffic density could be interpreted from the fact that the short route went along a four-lane road, while the long route went along a two-lane road. Simply adding the possibility of being able to walk in green space when taking the longer route (control group 2) increased individuals’ stated preferences for taking the low traffic density route. In this condition, 38.5% of individuals intended to choose the desirable walking route. The increase is significant (χ2(1) = 15.30, p < 0.001). These results thus provide initial support for Hypothesis 1 (without consideration of the provision of air quality information as an additional factor that was manipulated experimentally in the study).



As Table 1 shows, on average, 35.4% of the participants in the control conditions intended to choose the desirable outcome, and 62.8% of the participants in the experimental conditions intended to choose the desirable outcome (χ2(1) = 43.80, p < 0.001). In all the experimental conditions that provided air quality information along the two walking route options to participants, the stated preference for the desirable walking route was 50% or higher. There were three experimental conditions that revealed stated walking preferences for taking the low traffic density route of over 70%: conditions 6, 10, and 12 (see Appendix for the corresponding maps). Thus, one may assume that the provision of air quality information along the two routes, as well as the format for how air pollution information—using traffic light color-coding and/or explanations about the relationship between air pollution and health—was presented may have had an additional effect on individuals’ stated preferences. In what follows, the study will use a regression-based moderated mediation analysis that allows for the simultaneous testing of the two hypotheses and the research question.




3.2. Mediating Effects of Psychological Distance


Before the hypotheses testing, analyses that assessed whether the experimental manipulations worked (or not) were performed. As anticipated, there were significant differences between the eight experimental conditions of the 2 × 2 × 2 design, which provided information about the air quality along the two routes (conditions 5–12), and the four control groups (conditions 1–4) with regard to the degree to which participants acknowledged that they were informed about the air quality along the two routes (M = 6.01, SD = 1.54 vs. M = 3.37, SD = 1.97, on a scale from 1 [lowest level of agreement] to 7 [highest level of agreement]; F(11,585) = 37.98, p < 0.001, with all the post hoc test results in agreement with the study’s assumptions).



Next, the study assessed whether participants assigned to those conditions in which green space was shown on the map (vs. no availability of green space) were more aware of the fact that they could walk through green space. As expected, participants in the experimental conditions where green space was made available (vs. unavailable) indicated higher agreement with the statement that they had the option to walk in a park environment (M = 6.11, SD = 1.27 vs. M = 4.27, SD = 1.80; F(1,387) = 132.77, p < 0.001). Thus, awareness of the availability of green space is higher for these participants. Also, participants in the experimental conditions where the traffic light color-coding was present (vs. absent) indicated higher agreement with the statement that the colors clearly indicated where air quality was good and where it was bad (M = 6.24, SD = 1.22 vs. M = 6.01, SD = 1.50; F(1,387) = 3.97, p < 0.05). The high ratings of the participants that were assigned to the condition without traffic light color-coding indicate that the gray-level coding also helps individuals identify areas of good (vs. bad) air quality. Lastly, participants in the experimental conditions where the WHO interpretation on the relationship between air quality and health was present (vs. absent) indicated higher agreement with the statement that they were informed about the relationship between air quality and health (M = 4.27, SD = 2.05 vs. M = 3.50, SD = 2.00; F(1,387) = 13.23, p < 0.001). Thus, it can be assumed that the experimental manipulations (i.e., the systematic change in information added to the map) worked.



A regression-based mediation analysis was conducted next to test the two hypotheses and the research question. The analysis was done for all the participants who were assigned to one of the experimental conditions of the 2 × 2 × 2 design. All three independent variables as well as their interactions were included in the analysis. The intended choice of the walking route along the low traffic density road was the dependent variable. The analysis was done for each of the four dimensions of psychological distances as mediators.



The models for the temporal, social, and certainty-related dimensions of psychological distance as mediators were non-significant (F’s < 1.17 and p’s > 0.32). However, the model for the spatial dimension was significant (F(7,387) = 2.32, p = 0.02). The results are shown in Table 2. The analysis showed that the direct effect of the availability of green space on individuals’ stated preferences to walk a longer route through green space (vs. a shorter route outside of this space) to get from one point to another point in the city, controlling for spatial psychological distance, is significant (b = 0.21, SE = 0.11, p = 0.05). The results thus provide additional support for Hypothesis 1: The availability of green space increases the tendency of individuals to walk a longer, low traffic density road.



Table 2. Spatial psychological distance as mediator between the availability of green space, depending on information provision about air quality, and intended walking route along the low (vs. high) traffic density road in cities.







	
Relationships 1

	
B 2

	
SE 3

	
p/CI 4






	
Direct effects on the mediator (spatial psychological distance)




	
GSA

	
−0.12

	
0.06

	
0.04




	
TLC

	
−0.09

	
0.06

	
0.16




	
WHO

	
−0.12

	
0.06

	
0.05




	
GSA × TLC

	
0.14

	
0.06

	
0.02




	
GSA × WHO

	
−0.01

	
0.06

	
0.85




	
TLC × WHO

	
−0.02

	
0.06

	
0.80




	
GSA × TLC × WHO

	
0.07

	
0.06

	
0.28




	
Direct effects on dependent variable (preference for the low traffic density road)




	
Spatial psychological distance

	
−0.27

	
0.09

	
0.004




	
GSA

	
0.21

	
0.11

	
0.05




	
TLC

	
−0.05

	
0.11

	
0.63




	
WHO

	
0.12

	
0.11

	
0.25




	
GSA × TLC

	
−0.10

	
0.11

	
0.38




	
GSA × WHO

	
0.05

	
0.11

	
0.65




	
TLC × WHO

	
0.04

	
0.11

	
0.71




	
GSA × TLC × WHO

	
0.17

	
0.11

	
0.12




	
Indirect effects on the dependent variable (preference for the low traffic density road)




	
Effect when no traffic light color-coding is provided

	
0.0695

	
0.03

	
0.0170, 0.1595




	
Effect when traffic light color-coding is provided

	
−0.0037

	
0.02

	
−0.0653, 0.0367








1 The following abbreviations were used for the independent variables: GSA = green space availability, TLC = traffic light color-coding of air quality, WHO = World Health Organization’s interpretation on the relationship between air quality and health provision; 2 b = beta coefficient, indicating the magnitude of change in the outcome variable when the predictor variable changes; 3 Standard errors, indicating how precisely the coefficient’s value is estimated in the model; 4p = significance value; CI = confidence intervals; CIs are reported for the testing of the indirect effects (bootstrapping). If the CIs exclude zero, the indirect effect is significant.








The mediating influence of spatial psychological distance was assessed by looking at the relationships between the availability of green space and spatial psychological distance as well as between spatial psychological distance and individuals’ stated walking route preference for the low traffic density road. As anticipated, the availability of green space reduced spatial psychological distance (b = −0.12, SE = 0.06, p = 0.04). Furthermore, there is a negative relationship between spatial psychological distance and stated route preference, that is, a lower distance goes along with a higher stated preference for walking along the low traffic density road (b = −0.27, SE = 0.09, p = 0.004). Thus, there is partial mediation and Hypothesis 2 is supported.



The indirect effect of the availability of green space on stated walking preferences via spatial psychological distance, however, depends on the presence (vs. absence) of traffic light color-coding of air quality information (index of moderated mediation = −0.07 [−0.21, −0.02]): the indirect effect is significant when traffic light color-coding is not provided (b = 0.07 [0.02, 0.16]), while it is non-significant when the coding is provided (b = −0.004 [−0.07, 0.04]). Thus, the decrease in spatial psychological distance when green space is made available (vs. unavailable) only holds true in situations where the traffic light color-coding does not provide guidance to the participants (t(198) = 2.88, p = 0.004). When the traffic light color-coding is present on the map, the levels of spatial psychological distance are identical (t(193) = −0.12, p = 0.91) for both conditions (no matter whether green space is made available or not). Figure 2 visualizes these findings.


Figure 2. Spatial psychological distance ratings (standard deviations) depending on the availability of green space and the provision of traffic light color-coding of air pollution information on the map.
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Furthermore, the explanation about the relationship between air pollution and health provided by the WHO reduced spatial psychological distance (b = −0.12, SE = 0.06, p = 0.05). Thus, in addition to the availability of green space, the education about the relationship between air pollution levels and health reduced psychological distance. The indirect effect on stated choice preference for walking along the low traffic density road, however, failed to reach significance (b = 0.03 [−0.01, 0.10]). Also, the traffic light color-coding had an insignificant effect on psychological distance (b = −0.09, SE = 0.06, p = 0.16).



Thus, the research question can be answered as follows: both the availability of green space (when no traffic light color-coding is added) and the WHO explanation about the relationship between air pollution and health decrease spatial psychological distance to air quality matters; and both lower psychological distance and the availability of green space trigger favorable route choice intentions. Psychological distance partially mediates the effect of the availability of green space on favorable walking intentions of individuals from the perspective of air quality when no traffic light color-coding of air quality information along routes is present.





4. Discussion


The purpose of this study was to assess whether, and how, the provision of information about air quality along inner-city roads, aside from the availability of green space, helps shift individuals’ intentions to walk further away from (vs. close to) traffic-dense roads in cities. The results showed that the possibility of walking through a park increased individuals’ intentions to walk along the low traffic density road. The provision of air quality information along the two routes also increased the intentions to walk along the low traffic density road. Spatial psychological distance mediated the effect of the availability of a green-space option on route choice intentions along low traffic density roads (but not the effects of the provision of WHO information about the relationship between air pollution and health). The indirect effect of the availability of green space on favorable walking intentions of individuals disappeared when the traffic light colors were used to inform individuals about air pollution levels along the two different routes. The temporal, social, and certainty-related dimensions of psychological distance did not act as mediators.



The findings contribute to the research streams on air pollution, active transportation, and mobility decision-making against the background of health and environment contexts in cities. First, the results showed that the availability of green space increases individuals’ intentions to take more time to walk along a low traffic density road—most likely, to profit from the restoration effect [15]. Thus, highlighting green space in maps when individuals make mobility decisions may increase their physical activity levels via walking [34]. The present research focused on stated walking preferences along low traffic density roads and found support for Hypothesis 1.



Second, the provision of information of air quality has the potential to change individuals’ stated preferences for routes along low traffic density roads. This effect (that should be beneficial to health when intentions turn into actions) can be explained by a decrease in spatial psychological distance. The findings thus contribute to Construal Level Theory and psychological distance. Not only engagement in fighting climate change [19], perceiving threats from diseases [20], and avoiding indulging in unhealthy food choices [21], as shown in previous studies, but also intentions to walk in good air depend on psychological distance. But why did the temporal, social, and certainty-related dimensions of psychological distance not produce similar effects? One can only speculate about the reasons, but the visualization of good or bad air conditions on maps may have added to individuals’ knowledge that air quality is a topic that very much depends on geographical factors. When spatial psychological distance is small, air quality threats may be perceived to be more prevalent in one’s own geographical area and this may increase feelings of urgency to take action (here: via taking a low traffic density walking route). The visualization via a map may have helped participants draw conclusions about the geographic implications of air quality.



Lastly, the findings that both the availability of green space (when no traffic light color-coding is added) and the provision of the WHO explanation about the relationship between air pollution and health decrease spatial psychological distance deserve attention. The interaction effect found in the study may indicate that the green coloring of the park itself may give individuals enough guidance to prefer a favorable route over an unfavorable route; if the guidance is not provided and no traffic light color-coding is present, spatial psychological distance increases, which then has unfavorable consequences on the stated walking preferences. Future research may investigate this relationship in more detail. The positive effect of the provision of the WHO explanation about the relationship between air pollution and health agrees with the literature on warning labels [35].



Based on the results of the study, public policy makers can be recommended to (1) increase availability of green space in cities; (2) raise awareness of air quality conditions along roads via intuitively interpretable schemes that also describe the relationship between air quality and health on maps; and (3) potentially use color-coding schemes on maps (at least for highlighting green space) to make these areas attractive to walk through when individuals consult maps for making route decisions. While the first recommendation includes changes in the environment, the latter recommendations may be realized via various social marketing campaigns and alternations to map designs. The campaigns and design elements to be implemented may be easier and cheaper to achieve and diffuse than changing the built environment.



The study is not free of limitations. First, external validity concerns may be raised because the sample is not representative of the German population because it used an online sample of German residents. Thus, it remains unknown whether the findings can be transferred to the general population. Second, internal validity concerns may be raised due to individuals’ tendency to give inaccurate judgments about their likelihood of walking along different routes in a city. Indeed, it remains unclear whether individuals accept longer travel times along low traffic density roads in real life. Even though the experimental design made random assignments to the experimental conditions and disguised the purpose of the study, overestimations may still be possible. However, one can assume that the bias, if present, applies to all the experimental groups. Future studies may consider actual behavioral decisions of individuals while manipulating information about air quality on-site. The studies may include both individuals who inform themselves about way finding opportunities via mobile devices and individuals who do not rely on such media. The salience of the map would thus be another factor that can be manipulated in experimental studies.



To conclude, this study found that both the availability of green space and the provision of air quality-related information for different walking routes guided individuals’ intentions to take low traffic density routes. As such stated preferences are desirable, the author of this study hopes to inspire researchers and practitioners to build on the study’s findings to produce pro-environmental effects and positive health effects by shifting individuals’ decisions away from decisions that entail bad air quality exposure (or even high emission mobility) to decisions that entail exposure to good air conditions (and low emission mobility).
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