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Abstract

This research proposed two routes to increase the acceptability of reduced lighting policies based on the costs and benefits related to these policies. Studies were conducted among students at the University of Groningen and employees at the municipality of Heerenveen. Both routes were confirmed. Firstly, acceptability increased when lighting levels did not threaten perceived safety. As hypothesized, lighting level had most impact on acceptability when entrapment was low. Contrary to the expectations, this effect was not found for perceived safety. Secondly, information on the environmental impact of street lighting increased acceptability of low lighting and in turn perceived safety. Surprisingly, providing information was only effective in increasing safety for females. Furthermore, the influence of information depended on values, but less than expected. 
Resolving the conflict of reduced street lighting:
Two ways to increase the acceptability of reduced street lighting
Increasing street lighting is often seen as an inexpensive, feasible method for decreasing crime and increasing feelings of safety (Blöbaum & Hunecke, 2005; Welsh & Farrington, 2007). However, street lighting has negative implications for the environment. Light pollution is a problem. Consider for example the fact that under natural conditions it would be possible to see 10.000 stars in a city. However, due to artificial lighting it is possible to see only around 100 stars. This excess of light can disrupt the life of wild animals and plants (McKinney & Schoch, 2003). Next to the negative effects on wildlife, street lighting also adds to the greenhouse effect. In 2007, there were 3,2 million lighting points in the Netherlands which were responsible for 30-70 percent of total municipality energy use. This equals 11 PetaJoule and 0.63 Mton in CO2 emission (VROM, 2008). These negative impacts of street lighting are clear reasons for reducing street lighting. So, there is a possible conflict between reducing the detrimental impact on the environment and increasing social safety related to street lighting policies.  In order to resolve this conflict, it is important to investigate the possibility of reducing street lighting while safeguarding social safety. It is thought that acceptability of reduced lighting policies will increase when lighting levels do not pose a threat to social safety. This research will focus on ways to resolve this conflict. More specifically, the study aims to examine the impact of both physical and personal characteristics on social safety and acceptability of reduced lighting policies.  
Social safety and lighting
In this thesis, social safety is defined as the protection or the feeling of being protected against danger caused by or threatened to be caused by human actions in the public sphere. It can refer to both perceived safety and actual safety. Welsh and Farrington (2007) conducted a review of thirteen studies on the relationship between lighting and crime levels. Nine out of thirteen studies showed a positive impact of lighting on actual safety. So, despite some contradictory findings, the majority of the research done shows that increasing lighting levels results in an increase in actual safety. 

The relationship between perceived social safety and lighting is less clear. Various scholars have argued that perceived social safety needs to be taken into account when lighting levels are changed (Bremmers, Veltman, & Fernhout, 2000; VROM, 2008). However, no reference is made to research on which this assumption is based. Since perceived social safety is expected to play an important role in increasing acceptability of reduced lighting policies, it is necessary to take a closer look at the relationship between perceived social safety, lighting, and acceptability of reduced lighting policies. Therefore, perceived social safety, which is similar to perceived personal danger (Blöbaum & Hunecke, 2005), perceived safety or risk (Loewen, Steel, & Suedfeld, 1993), and fear of crime (Fisher & Nasar, 1992; Nasar & Fisher, 1993; Nasar, 2000), will be the focus of the current research.

Acceptability of reduced lighting policies can be conceptualized as an attitude: a positive or negative evaluations of the policy. An attitude is based on weighting the costs and benefits of a particular concept. Improvement of environmental quality is a positive aspect of reduced street lighting. However, a negative aspect of reduced street lighting may be a decrease in perceived social safety. Consequently, there are two ways by which acceptability of reduced lighting policies can be increased. By reducing the negative aspect of reduced lighting policies and subsequently increasing perceived social safety. Or by stressing the positive aspect of reduced street lighting policies, in particular positive effects on environmental quality. We expect that the positive aspects of reduced street lighting relate to individual characteristics; we will elaborate on this in the final section. The negative aspects of reduced street lighting are expected to relate to physical characteristics, as will be discussed in the next section.

Influence of physical characteristics on perceived social safety and acceptability 

The amount of street lighting that is perceived as safe and acceptable depends on physical characteristics of an environment. Previous research on the interaction between physical characteristics of the environment, lighting levels and perceived social safety has led to contradictory results, but all studies agree on one thing: lighting is not the only predictor of perceived social safety, other elements of the environment are also important (Blöbaum & Hunecke, 2005; Fisher and Nasar, 1992). The idea that physical characteristics of the environment influence feelings of safety is not a new one. In 1975, Appleton proposed the prospect and refuge theory which states that people feel safer in settings where they are able to see without being seen. These kinds of settings have two prominent characteristics: they offer prospect, an open view of the surroundings, and refuge, the possibility to hide. The reasoning behind this theory is that humans have evolved to feel safe in places that offer both prospect and refuge because in the past places with these characteristics offered evolutionary advantages. Hunting and staying out of sight of predators was easier when prospect and refuge were present. Nasar (2000) agrees on Appleton’s notion that physical cues in the environment can enhance feelings of safety. However, he made a distinction between a general feeling that the area is safe or unsafe and the fear of immediate danger. Social cues, such as the presence of gangs, and physical cues, such as broken windows, can elicit a general feeling that the area is unsafe. Also, after dark the general feeling that the area is unsafe intensifies. However, it is the built environment that can evoke a fear of immediate danger. For example, when an individual is approached by a person on the street, this individual will use physical cues that are present in the built environment as a cue for potential danger. Even without the presence of potential attackers the built environment functions as a cue for potential danger (Nasar 2000; Nasar & Fisher, 1993). Two characteristics of the built environment signaling immediate danger are concealment and entrapment. Concealment refers to “a physical occlusion of space big enough to hide a potential offender” (Nasar, 2000; p.127); for example, a tree, a wall, or a dark spot. The concept of concealment also refers to blocked prospect and matches Appleton’s notion of prospect. While Nasar (2000) agrees with Appleton’s idea that prospect has a positive influence on feelings of safety, he has a different view on the influence of refuge. According to Appleton, refuge is a positive aspect of the environment; people feel safe in places that offer refuge because it enables them to hide. However, Nasar (2000) notes that a high level of concealment is perceived as positive by attackers because they can creep on their victim without being seen, but it is disadvantageous for victims because they cannot perceive their attackers and therefore it increases feelings of fear. So, a low level of concealment, that is, an open view and no hiding opportunities for attackers, is perceived as more safe by potential victims.  

The second physical cue proposed by Nasar (2000) is entrapment, that is, blocked escape, which refers to “the difficulty a person would have escaping when confronted with a potential offender” (Nasar, 2000; p. 129). Entrapment increases feelings of fear even when there are no potential attackers present. The possibility of entrapment is enough the evoke feelings of fear. Entrapment has two dimensions, a social dimension related to the inability of contacting people who can help, and a physical dimension which relates to an inability to escape because of physical elements in the environment (Nasar & Fisher, 1993). The current research will focus on the influence of the physical dimension of entrapment on perceived social safety for different lighting levels. Compared to concealment, entrapment has a more direct impact on behaviour; concealment is important for detecting a potential attacker but the presence of entrapment directly influences behaviour by constraining it (Blöbaum & Hunecke, 2005). 

Several studies have investigated the influence of physical characteristics on perceived social safety, for different lighting levels. Loewen, Steel and Suedfeld (1993) conducted two studies which showed that when asked to list items in the environment that increase feelings of safety, participants mentioned lighting most often, followed by open space (prospect) and access to refuge. Second, participants rated slides on safety which depicted settings with different levels of lighting, prospect, and refuge. Settings with all three features were rated the safest, followed by settings with light and prospect, light and refuge, and finally light alone. So, both studies appointed lighting as an important factor in predicting feelings of safety. Unfortunately, Loewen and colleagues (1993) did not incorporate entrapment in their experiment which is expected to be an important predictor of perceived social safety. A study that did incorporate entrapment was done by Fisher and Nasar (1992). They conducted three field studies which showed that settings offering prospect and escape for victims (low concealment and low entrapment) and no refuge to the offender (low concealment) are perceived as safer compared to settings that do not offer these characteristics. With regard to lighting levels, Fisher and Nasar (1992) asked observers to judge the darkness of various areas. Results showed that the darkness ratings did not determine perceived safety. There were areas with high lighting that were rated as safe, whereas others with similar lighting levels were rated as unsafe. Consequently, according to Fisher and Nasar (1992), lighting is not the most important factor influencing perceived social safety, other elements in the physical surrounding also play a crucial part. 

More recently, Blöbaum and Hunecke (2005) have conducted a field experiment in which participants judged settings with different levels of entrapment, concealment and lighting on perceived safety. Entrapment, lighting and concealment all had an independent impact on perceived social safety, with entrapment being the strongest predictor of perceived social safety. As for the impact of lighting, Blöbaum and Hunecke (2005) reported another interesting finding. A high entrapment setting did not benefit from a change in lighting; independent of lighting levels, perceived safety was low in a high entrapment setting.  Lighting levels only had an impact on perceived safety when entrapment was low. 

In conclusion, studies on the influence of physical characteristics on perceived social safety show contradictory findings. Loewen and colleagues (1993) appointed lighting as the most important predictor of feelings of safety, while the other studies discussed above indicate that physical characteristics of an environment, such as entrapment, are more important when predicting perceived social safety than lighting. The difference in findings could be due to the fact that Loewen and colleagues did not incorporate entrapment in their studies, while the other studies showed that this was an important predictor of perceived social safety. The difference in findings can also be caused by a difference in research methods. Loewen and colleagues (1993) used slides whereas both Fisher and Nasar (1992) and Blöbaum and Hunecke (2005) conducted a field experiment, this enabled participants to get a better and more realistic impression of the environment and the related feelings of safety and fear. However, a field experiment also has disadvantages. Since less control of the situation is possible, characteristics of the setting such as weather conditions and the amount of people that are present can differ at each point in time and can influence perceived social safety. For this reason, the studies presented in this thesis will use movie-clips. This enables participants to get a clear picture of the situation, while at the same time offering the control of an experimental setting. 

In sum, previous research has shown that entrapment is an important factor in explaining perceived social safety; entrapment influences which amount of lighting is necessary to feel safe. Therefore, low and high entrapment settings will be the focus of the current research. It is expected that perceived social safety mediates the relationship between lighting levels and acceptability of reduced lighting policies. This is because an individual needs to feel safe before he or she can accept the reduced lighting policy. So, policies aimed at reducing lighting levels will be perceived as acceptable when lighting levels do not pose a threat to perceived social safety. Moreover, as was mentioned before, acceptability of lighting policies can be conceptualized as an attitude based on the weighting of costs and benefits. Social safety is a cost of reduced street lighting which can be reduced by changing physical characteristics. So, physical characteristics, such as entrapment, influence which amount of lighting is necessary in order to feel safe.
In conclusion, the first route to change acceptability of reduced lighting policies proposes that the extent to which lighting level influences perceived social safety depends on physical characteristics, notably entrapment, and that perceived social safety in turn influences acceptability (see Figure 1). 

The following hypotheses are proposed: perceived social safety is expected to mediate the relationship between lighting level and acceptability of lighting levels (Hypothesis 1). And secondly: it is expected that an increase of lighting level only leads to an increase in perceived social safety and acceptability of lighting levels  if entrapment is low (Hypothesis 2). Previous research has shown that women in general perceive lower levels of social safety, they perceive the same situation as less safe than men (Blöbaum & Hunecke, 2005; Loewen et al., 1993). Blöbaum and Hunecke (2005) found that entrapment was the strongest predictor of perceived social safety, while sex was the second strongest predictor. So, it is important to consider gender. The following hypotheses are proposed: a main effect is expected of gender on perceived social safety and acceptability of lighting levels (Hypothesis 3). Females are expected to feel less safe and evaluate lighting levels as less acceptable compared to males. Second, since especially a low entrapment setting is expected to benefit from changes in lighting levels (Blöbaum & Hunecke, 2005), it is expected that in a low entrapment situation females need higher levels of lighting to feel safe and to accept the lighting level, compared to males (Hypothesis 4).
The influence of individual characteristics on perceived social safety and acceptability

The second route to increase acceptability is by providing information on the environmental impacts of street lighting. This information may activate individual characteristics, notably pro-environmental values, which enhances the acceptability of reduced street lighting policies by stressing the environmental benefits of reduced street lighting instead of the negative effects on social safety. The importance of values in explaining acceptability of reduced lighting policies follows from the definition of both values and acceptability. As was mentioned before, acceptability of reduced lighting policies can be conceptualized as an attitude, which is based on an evaluation of positive and negative consequences of the policy. Values can be seen as criteria used for guiding action and for developing and maintaining attitudes toward certain objects and situations that are relevant to an individual (Stern & Dietz, 1994). So, attitudes are rooted in values; values influence the attitude towards the policy.

Three value orientations are often distinguished to understand environmental attitudes and behavior: an egoistic value orientation, which reflects an interest in maximizing ones own individual outcomes, an altruistic value orientation, reflecting an interest in the welfare of others, and a biospheric value orientation, which reflects an interest in the welfare of nonhuman species and the biosphere (Steg, Dreijerink, & Abrahamse, 2005; Stern, 2000; Stern & Dietz, 1994). Previous research has shown that altruistic and biospheric values are generally positively related to pro-environmental beliefs and behavior, while egoistic values relate negatively to pro-environmental beliefs and behavior (Nilsson, Von Borgstede, & Biel, 2004; Nordlund & Garvill, 2002; Steg et al., 2005; Stern, 2000). Although altruistic and biospheric values are related, recent studies indicated that altruistic and biospheric values can be clearly distinguished (De Groot & Steg, 2007;2008, Steg et al., 2005; Nordlund & Garvill, 2002; 2003). Individuals with strong altruistic or egoistic values can act pro-environmentally. However, the essential difference between egoistic, altruistic and biospheric values is that a pro-environmental act by a person with an egoistic or altruistic value will be less likely when it interferes with human-centered values. In contrast, a pro-environmental act by a person with a biospheric value orientation is based on the belief that the environment has an independent value on its own independent of human factors (Thompson & Barton, 1994). It is necessary to emphasize biospheric values in order to enhance the acceptability of environmental policies, because a high biospheric value orientation enhances the possibility of pro-environmental behaviour even if human-centered values such as social safety interfere (Nilsson et al., 2004; Steg et al., 2005). Reducing lighting has a negative impact on a human-centered value (perceived social safety), making it less likely that individuals with an egoistic or altruistic value orientation will act pro-environmentally, in this case, accept the reduced lighting policy. The only advantages of reducing lighting are related to environmental quality, which is important for individuals with a biospheric value orientation. 

Values need to be cognitively activated before they guide everyday actions (Nilsson et al., 2004). Values can be cognitively activated by providing information related to these values. For example, information can be provided on the environmental benefits of reducing street lighting. For an expert the link between reduced street lighting and environment benefits is self-evident, however it is expected that the general public is generally not aware of this link. Consequently, providing information that is consonant with the underlying biospheric value orientation enhances the cognitive availability of biospheric values. For example, information on the negative impact of street lighting on wildlife and nature will stress the environmental benefits of reduced street lighting. Individuals with a biospheric value orientation are expected to be more sensitive to information on this subject because environmental quality is highly important for them. For these individuals accepting reduced street lighting is beneficial for a valued object (environmental quality). Individuals with an altruistic or egoistic value orientation are probably less sensitive for information on the detrimental impact of street lighting on the environment because they are particularly interested in the well-being of others and their own well-being, respectively. So, people with strong altruistic and egoistic values are less likely to accept reduced street lighting because it threatens something that is highly valued by them (safety of self and others). 

Activating biospheric value orientations can also lead to an increase in perceived social safety. Compared to other value orientations, individuals with a biospheric value orientation consider individual safety to be relatively less important. For them environmental quality is more important. They perceive reduced street lighting as positive since it is beneficial for the environment and less threatening to their feelings of safety.  
Another way by which cognitively activating a biospheric value orientation may increase perceived social safety is through a process of rationalization. This expectation is based on the assumption that people in general want to be consistent in their thinking. People strive for their attitudes and opinions to be consistent with each other (Festinger, 1957). However, sometimes inconsistencies do take place: an individual might evaluate reduced lighting policies as more acceptable, while knowing that this might threaten his or her perceived social safety. In this case, this individual will rationalize the inconsistencies in his or her thoughts in order for them to be consistent again (Festinger, 1957). One way of doing this is by rationalizing the increase in acceptability of reduced lighting by downplaying the potential decrease in perceived social safety. 

In sum, it is expected that information on the environmental benefits of reduced street lighting especially results in an increase of acceptability for those with strong biospheric values (Steg et al., 2005; Stern, 2000). Acceptability will in turn affect perceived social safety. This second route to acceptability is depicted in Figure 2 below. 


The following hypotheses are proposed: it is expected that acceptability of lighting levels mediates the relationship between information and perceived social safety (Hypothesis 5). Additionally, information is expected to result in an increase of acceptability of low lighting levels and perceived social safety especially for individuals with strong biospheric values (Hypothesis 6). Furthermore, as was previously mentioned, lighting is positively related to perceived safety and therefore a high lighting setting evokes high levels of perceived safety and acceptability. We argue that a high entrapment situation does not benefit from increased lighting. So, most can be gained with regard to perceived safety and acceptability in a setting with low entrapment and low lighting. Consequently, the seventh hypothesis is: the increase in perceived social safety and acceptability of lighting levels due to information is expected to be largest in a setting with low entrapment and low lighting (Hypothesis 7). 

The next hypotheses will focus on the low entrapment setting, as different levels of lighting will be most relevant here. First, the literature showed that information on the environmental benefits of reduced street lighting activates biospheric values, which makes it more likely that acceptability of reduced lighting policies and perceived social safety increases. And again, since high lighting already leads to high acceptability and safety, most is expected to be gained in the low lighting setting. Consequently, the eight hypothesis is: the increase in perceived social safety and acceptability of lighting levels due to information is expected to be largest for people with strong biospheric values in the low lighting condition (Hypothesis 8). 

As was mentioned before, previous research has shown that women in general perceive lower levels of social safety (Blöbaum & Hunecke, 2005; Loewen et al., 1993). It is expected that most can be gained with respect to perceived safety and acceptability for women in a situation with low lighting. This results in the final hypothesis: the increase in perceived social safety and acceptability of lighting levels due to information is expected to be largest for females in the low lighting condition (Hypothesis 9). 

Two studies are performed to test the hypotheses. Study 1 will test hypotheses 1 to 7, and Study 2 will mainly test hypothesis 8 and 9, but will also test hypotheses 1, 3, 5 and 6.
Study 1

Method

Participants
In this study 89 first-year psychology students from the University of Groningen participated; 27 men and 62 women. They received course credits as a reward for their participation. The participants varied in age between 18 and 51 years old; the average age was 22 years (SD = 4.44). Of the participants, 59.6 % had a Dutch nationality, 37.1 % a German nationality and the remaining 3.4 % had another nationality. 
Design and procedure

Study 1 had a 2 x 2 x 2 design with entrapment and lighting as within factors and information as a between factor. Participants were told that the study was titled: Light in the dark. Before the start of the study participants were reminded that their answers would be stored anonymously and they were requested to answer the questions honestly. After the introduction participants were randomly assigned to one of two conditions. Half of the participants received the following information on the negative environmental effects of street lighting: 

“There is an enormous amount of artificial lighting on our planet. Consider for example the fact that under natural conditions it would be possible to see 10.000 stars in a city. However, due to artificial lighting it is possible to see only around 100 stars. This excess of light has a negative effect on nature. 

Hundreds of thousands hatching sea turtles die every year because they are confused by the artificial lighting behind the beach. Normally they would gravitate towards the brighter, more reflective sea but due to the excess of artificial light they walk in the wrong direction. In the Netherlands street lighting also has a negative effect on wild animals and plans. For example, birds start singing earlier which is costing them vital energy. 

Next to the disrupting effect on wildlife, energy used for street lighting also adds to the greenhouse effect. In 2007 street lighting was responsible for 30-70% of total municipality energy-use, which equals 0.63 Mton in CO2 emission.”
The other half of the participants received no information. Next, participants were shown four movie-clips of different settings in which the levels of lighting and entrapment were varied (see Table 1). 
Four animated movie-clips were made depicting different levels of entrapment and lighting. Two of these clips represented the low entrapment setting, which was a broad street of approximately 20 metres wide. The other two clips represented the high entrapment setting, which was a narrow street of approximately 5 metres wide. A low and high lighting version was made for the high and low entrapment movie-clips. In order to establish the lighting level in the low and high lighting movie-clip, two light experts were asked to judge the lighting level of a total of five movie-clips. The light experts compared the lighting level in all five movie-clips to the current norm of street lighting in an urban setting (15 lux). To represent the high lighting setting a movie-clip was chosen with a lighting level above the current norm of street lighting (17 lux) and to represent the low lighting setting a movie-clip was chosen with a lighting level below the current norm of street lighting (12 lux). The lighting level steps above and below the norm are not equal in size since lighting level could only be estimated after the movie-clips were made. Because of time restrictions it was not possible to adjust the lighting level of the movie-clips after the lighting level was estimated. In all four clips the street was exactly the same, only the width of the streets and the lighting levels differed. No objects were present next to houses and lighting poles. The length of the movie-clips was 40 seconds. To prevent order effects, the movie-clips were shown to the participants in a random order.

After each movie-clip the participants were asked to rate perceived social safety and acceptability of lighting level. After watching all four movie-clips participants were asked to fill in the value-scale. While conducting the study, participants sat alone in front of a computer in a dark room. The movie-clips were shown on full-screen. The questionnaires were filled in on the computer while a picture of the movie-clip was depicted on the same screen. After the experiment all participants were thanked and any remaining questions were answered. 
Questionnaires

Manipulation-check. Two items were added as a manipulation-check. Participants were asked to rate on a scale ranging from 1 (strongly disagree) to 5 (strongly agree) whether the depicted scene was well lit, and whether it was easy to escape from the scene in case of an immediate threat. 
Perceived social safety. Perceived social safety was measured using an adapted version of the perceived personal danger scale developed by Blöbaum and Hunecke (2005). The constructed scale comprised seven statements: I would not mind to walk along this place unaccompanied, I would take a long detour to avoid this place, I would quickly get away from this place, I have an unpleasant feeling at this place, I feel uneasy at this place, I feel safe in this place, and I feel anxious at this place. The last two items were added to the original scale in order to measure feelings of safety more directly, inclusion of these items increased Cronbach’s alpha in all settings. Participants were asked to indicate their answers on a 5-point scale, ranging from 1 (strongly disagree) to 5 (strongly agree). Mean scores on the seven items were computed for each physical setting. The items were recoded so high scores reflected high perceived social safety. Cronbach’s alpha was close to .75 for all four settings (see Table 2). 
Acceptability of lighting levels. Two measures of acceptability were included. The first measure consisted of four items. First participants were asked to indicate whether they found the amount of lighting in the situation acceptable on a scale ranging from 1 (strongly disagree) to 5 (strongly agree). The other items consisted of a series of statements reflecting attitude towards the amount of street lighting in the depicted setting (Ajzen, 2002). Participants indicated their opinion on the statement “in my opinion the amount of street lighting in this situation is: ” on a 5-point scale ranging from 1 (bad) to 5 (good), 1 (negative) to 5 (positive), and 1 (insufficient) to 5 (sufficient). Mean scores on the four items were computed for each physical setting, high scores reflected high acceptability. Cronbach’s alpha was close to .90 for all settings (see Table 2). 

The second indicator of acceptability consisted of one item. Participants were asked to indicate whether they found the amount of lighting in the depicted situation too little or too much, on a scale ranging from 1 (too little) to 5 (too much). 

Value orientation. Value orientations were measured by 13 items: 5 to measure egoistic value orientation, 4 to measure biospheric value orientation, and 4 to measure altruistic value orientation (De Groot & Steg, 2007).  Participants were asked to rate the importance of these items “as a guiding principles in their lives” on a 9-point scale ranging from –1 (opposed to my values), 0 (not important), to 7 (extremely important). Before filling in the questionnaire participants were urged to vary the scores and to rate only few values as extremely important. Mean scores of values belonging to each scale were computed. Cronbach’s alpha was α = .66 (M = 2.32), α = .64 (M = 5.03) and α = .88 (M = 4.14) for egoistic, altruistic and biospheric value orientation, respectively. Thereafter categorical variables were constructed for each value orientation indicating weak and strong value orientation based on a median split.
Analyses

The relationships between the independent and dependent variables were examined with a repeated measures ANOVA analyses in order to deal with the mixed design. 

Results
First the dataset was checked for outliers. One participant (male, Dutch, age 21) was excluded from the dataset because his results indicated not serious answering behaviour.  The manipulation-check revealed that the high lighting settings were perceived as better lit (M = 3.73) compared to the low lighting settings (M = 2.29; F = 222; p =.001). Participants also indicated that it is easier to escape a low entrapment setting (M = 3.40) compared to a high entrapment setting (M = 1.99; F = 116; p = .001).
Analyses

Assumptions. The dataset was inspected to check for any deviations with regard to the assumptions. There were slight deviations from the normality assumption, but the repeated measures ANOVA is robust for violations in multivariate normality so no problems were expected. 
Influence of entrapment and lighting on perceived social safety and acceptability. 

Participants felt safer in the high lighting conditions (M = 3.91) compared to the low lighting conditions (M = 3.58, F = 30.81; p = .001). There was also a main effect for entrapment indicating that participants felt safer in the low entrapment setting (M = 3.93) compared to the high entrapment setting (M = 3.57, F = 20.02; p = .001). To test Hypothesis 2, the interaction between lighting and entrapment was examined (see Table 3). As expected, lighting had most influence on perceived safety in the low entrapment setting (M = 3.75 for low lighting; M = 4.11 for high lighting), and less influence in the high entrapment setting (M = 3.42 for low lighting; M = 3.72 for high lighting), but the interaction was not significant (F = 0.32; p = .571).


Just as with perceived safety, participants evaluated high lighting levels as more acceptable (M = 3.90) compared to low lighting levels (M = 2.39; F = 188; p = .001). Furthermore, lighting levels in low entrapment settings were evaluated as more acceptable (M = 3.33) compared to lighting levels in high entrapment settings (M = 2.96; F = 18.96; p = .001). The interaction between lighting and entrapment was examined to test Hypothesis 2 (see Table 3). As expected, lighting influenced acceptability more in the low entrapment setting (low lighting M = 2.43; high lighting M = 4.23) than in the high entrapment setting (low lighting M = 2.36; high lighting M = 3.57; F = 14.96; p = .001). 

Another indicator of acceptability was included in the study. Participants were asked to rate the amount of lighting in each setting on a scale ranging between too little and too much, the middle of this scale equalled the right lighting level. Overall, the high lighting level was seen as more right (M = 3.28) compared to the low lighting level (M = 2.01; F = 226; p = .001). And lighting levels in the low entrapment setting were perceived as more right (M = 2.77), compared to the high entrapment setting (M = 2.52; F = 10.07; p = .002). The impact of lighting depended on the level of entrapment (F = 10.43; p = .002). The low lighting level was judged below the right lighting level in both the low (M = 2.02) and high entrapment setting (M = 2.01, t = 0.58; p = .567). However, the high lighting level was judged as right in the high entrapment setting (M = 3.04) and above right in the low entrapment setting (M = 3.53, t = 4.52; p = .001). 

Influence of gender on perceived social safety and acceptability. Hypothesis 3 states that there is a main effect for gender. As expected, in general males felt safer (M = 3.89) compared to females in all settings (M = 3.52, F = 13.76; p = .001). Moreover, the influence of entrapment on perceived safety depended on gender (F = 4.19; p = .044). Males felt approximately equally safe in the low (M = 4.08) and high entrapment setting (M = 3.87; F = 3.60; p = .073). Whereas females felt safer in the low entrapment setting (M = 3.79) compared to the high entrapment setting (M = 3.26; F = 31.46; p = .001). To test Hypothesis 4, the interaction between lighting, entrapment and gender was investigated. It was expected that in a low entrapment setting females would need higher levels of lighting to feel safe compared to males. But as can be seen in Table 4 the difference in perceived safety between the low and high lighting setting was not especially larger for females than for males in the low entrapment setting (F = 0.77; p = .383). 
For acceptability, Hypothesis 3 could not be confirmed. In general, males did not evaluate lighting levels as more acceptable (M = 3.13) than females (M = 3.16, F = 0.02; p = .882). The interaction between lighting, entrapment and gender, predicted by Hypothesis 4, could not be confirmed as well (F = 1.17; p = .283). The results were similar for the second indicator of acceptability. There was no significant difference between rightness of the overall lighting level of males (M = 2.63) and females (M = 2.67; F = 0.08; p = .784). And the impact of lighting on rightness of lighting level did not depend upon gender and entrapment (F = 1.96; p = .165). 
Influence of information on perceived social safety and acceptability. Participants in the information condition (M = 3.80) did not feel significantly safer compared to individuals in the no information condition (M = 3.70; F = 0.64; p = .427). Although mean scores indicated that providing information led to an increase in perceived safety (see Table 5), this difference was not statistically significant. Results indicated that the impact of providing information on perceived safety depended on gender (F = 4.81; p = .031). Females felt safer in the information condition (M = 3.70) compared to the no information condition (M = 3.33, F = 5.83; p = .019), whereas for males information did not influence feelings of safety (F = 0.49; p = .493). To test Hypothesis 7 the interaction between information, entrapment and lighting was examined. As expected, the mean scores in Table 5 indicate that providing information led to the largest increase in feelings of safety in the low entrapment and low lighting setting (Info – No info = 0.28), but this interaction was not significant (F = 0.59; p = .445). 
For acceptability no main effect for information was found either (F = 2.20; p =.142). Contrary to perceived safety, the results did indicate an interaction between lighting and information for acceptability (F = 9.30; p = .003). Figure 3 shows that participants evaluated lighting levels as more acceptable in the low lighting setting when information was provided (M = 2.68) compared to when it was not (M = 2.11). And there are indications that respondent evaluated high lighting levels as less acceptable (M = 3.85) when information was provided, compared to when it was not (M = 3.95). Hypothesis 7 was investigated by examining the interaction between lighting, entrapment and information. And as expected, the impact of information on acceptability of lighting levels depended on entrapment and lighting (F = 4.25; p = .042). The only setting in which participants evaluated the lighting level as significantly more acceptable when information was provided (M = 2.83), compared to when it was not (M = 2.04, F = 10.55; p = .002) was the low entrapment and low lighting setting (see Table 6), as was expected.
The results regarding the second indicator of acceptability indicated that in general the lighting level was considered approximately right when information was provided (M = 2.80), and less than the right level when no information was provided (M = 2.50, F = 4.27; p = .042). The impact of entrapment on rightness of lighting level depended on information (F = 4.32; p = .041). In the information condition participants judged the lighting level as right in the low entrapment setting (M = 2.94) and as too little in the high entrapment setting (M = 2.53, F = 11.88; p = .002). In the no information condition the lighting level was judged almost equal in the low (M = 2.51) and high entrapment setting (M = 2.45, F = 0.25; p = .623). Lighting level determined whether there was a difference in judgements on the amount of lighting between low and high entrapment, in the no information condition (F = 4.56; p = .036). When lighting levels were high, participants judged the lighting level above right in the low entrapment setting (M = 3.36) and less right in the high entrapment setting (M = 2.91, F = 16.77; p = .001). 

Influence of value orientation on perceived social safety and acceptability. Overall, individuals with a weak egoistic value orientation evaluated lighting levels as more acceptable (M = 3.31), compared to individuals with a strong egoistic value orientation (M = 2.98, F = 4.50; p = .037). A similar effect could not be found for perceived safety, or for the other value orientations. Hypothesis 6 states that information especially increases feelings of safety and acceptability for individuals with strong biospheric values. But in contrast to the expectations, information did not have a significantly larger impact on individuals with a strong biospheric value orientation (perceived safety: F = 0.95; p = .332, acceptability: F = 1.44; p = .233), nor for any other value orientation. The interaction between information and biospheric values was not significant as well for the second indicator of acceptability (F = 0.12; p = .733).
Mediation effects. The final analyses in this results section concern two mediation effects. These analyses where done to test Hypothesis 1 and 5. In order to investigate the mediation effects the dataset needed to be restructured.  Because of the within variables that are present, all variables in the dataset were restructured into cases. Thereafter a mediation analysis was conducted following the procedure by Preacher and Hayes (2004). 
Hypothesis 1 states that perceived social safety mediates the relationship between lighting level and acceptability of lighting levels. The results indicated that the independent variable lighting level had a negative relationship with the dependent variable acceptability (b = -.38; t = -2.86; p = .005). Since the variable lighting level was constructed so that a score of 1 equalled high lighting, and a score of 2 equalled low lighting, this negative relationship indicated that low lighting led to low acceptability. There also was a negative relationship between lighting level and perceived social safety (b = -.46; t = -5.61; p = .001), so low lighting led to low perceived social safety. Perceived social safety in turn had a positive relationship with acceptability (b = 0.66; t = 8.57; p = .001), meaning that when perceived social safety increased, acceptability also increased. As was expected, the relationship between lighting level and acceptability was no longer significant when corrected for perceived safety (b = -.07; t = -.54; p = .589). So, it can be assumed that perceived social safety fully mediated the relationship between lighting level and acceptability. Because there were slight deviations from the normality assumption, a bootstrapping procedure was used to calculate the value of the indirect effect between lighting level and acceptability, which equalled -.31 (95% ci = -.44; -.19). This indicates that the indirect effect of lighting level on acceptability through perceived safety was significant.
Hypothesis 5 concerns the relationship between information, acceptability and perceived safety. The results showed that there was a negative relationship between information and perceived social safety (b = -.23; t = -2.96; p = .008). Since a score of 1 indicated information and a score of 2 indicated no information, this negative relationship implies that no information led to less perceived safety. There was also a negative relationship between acceptability and information (b = -.33, t = -2.47; p = .014); no information also led to less acceptability. An increase in acceptability in turn led to an increase in perceived safety (b = .28; t = 8.84; p = .001). Furthermore, as predicted, the relationship between information and perceived safety became non-significant when the relationship was corrected for the influence of acceptability (b = -.14; t = -1.79; p = .074). A bootstrapping procedure revealed that the strength of the indirect effect between information and perceived social safety equalled -.09 (95% ci = -.17; -.02). This indicates that the indirect effect of information on perceived safety through acceptability was significant.
Discussion
In order for policy makers to understand the factors that influence acceptability of reduced lighting policies, it is important to know under which conditions lighting levels are acceptable. As expected, individuals felt safer and evaluated lighting levels as more acceptable when lighting levels were high. Moreover, the mediation analysis showed that individuals will perceive lighting levels as acceptable when lighting does not pose a threat to their feelings of safety (Hypothesis 1). When lighting levels increased, feelings of safety increased, which in turn led to an increase in acceptability of lighting levels.

Previous research indicated that there are features of the physical environment, other than lighting, that influence feelings of safety, notably entrapment (Blöbaum & Hunecke, 2005; Fisher and Nasar, 1992). Indeed, entrapment proved to be an important factor in predicting feelings of safety and acceptability of lighting levels. Individuals felt safer and evaluated lighting levels as more acceptable when a setting offered possibilities to escape (i.e. low entrapment). Interestingly, high lighting levels were evaluated as too much when entrapment was low, whereas they were evaluated as right when entrapment was high. This indicates that it is more acceptable to reduce lighting in a low entrapment setting, compared to a high entrapment setting. It was expected that an increase in lighting level would only lead to an increase in perceived social safety and acceptability of lighting level when entrapment was low (Hypothesis 2). In a high entrapment setting, participants were expected to feel unsafe and to find lighting levels unacceptable, independent of the level of lighting. The effect found by Blöbaum and Hunecke (2005) could be replicated for acceptability of lighting levels, however for perceived social safety the influence of lighting level was not related to the level of entrapment. As expected, in the low entrapment setting individuals evaluated the lighting level as more acceptable when lighting levels increased, compared to the high entrapment setting. However, independent of the level of entrapment, individuals felt safer when lighting levels increased. Probably, we did not replicate the effect reported by Blöbaum and Hunecke (2005) because they used a field experiment whereas the current research used movie-clips. It could be that it is more difficult for an individual to imagine feelings of safety compared to acceptability of lighting levels, when individuals are not actually present in a setting. Consequently, it is possible that the results regarding perceived safety are less indicative of the real-life situation compared to the acceptability results. 
Another factor that influences feelings of safety is gender. Previous research indicated that on average females feel less safe, compared to males (Blöbaum & Hunecke, 2005; Loewen et al., 1993), this effect could be replicated in the current research (Hypothesis 3). It was expected that overall females would also evaluate lighting levels as less acceptable, but this effect could not be found. Interestingly, the influence of entrapment on feelings of safety depended upon gender. Males felt equally safe in a low and high entrapment setting, while females felt safer in a low entrapment setting. The expectation that the difference in feelings of safety and acceptability between the low and high lighting setting would be larger for females, compared to males, in the low entrapment setting could not be confirmed (Hypothesis 4). There were two reasons why this effect was expected. First, especially a low entrapment setting was expected to benefit from a change in lighting. Second, males were expected to feel safer and evaluate lighting levels as more acceptable compared to females, and therefore males would not need high lighting levels to feel safe and find lighting levels acceptable. Consequently, females were expected to need higher lighting levels to feel safe and to evaluate lighting levels as acceptable compared to males, especially in the low entrapment setting. It was not surprising that this effect could not be found for perceived safety, since the first reasoning on which the hypothesis was based could not be confirmed. Lighting level influenced feelings of safety irrespective of the level of entrapment. With regard to acceptability of lighting level, the first reasoning was confirmed but the second was not. Both males and females evaluated lighting levels as more acceptable when lighting levels increased. 
Hypothesis 5 was confirmed, the results showed that acceptability fully mediated the relationship between information and perceived social safety. Providing information on the environmental benefits of reduced street lighting increased the acceptability of lighting levels, which in turn influenced feelings of safety. Apparently, accepting a lighting level that might threaten feelings of safety leads to inconsistent cognitions. And, since people want to be consistent in their thinking, people are motivated to resolve this inconsistency (Festinger, 1957). One way to do this is by increasing perceived social safety. Unexpectedly, the results indicated that only females had higher feelings of safety when information was provided, compared to when no information was provided. This could be explained by the fact that compared to females, males already felt safe and therefore did not increase their feelings of safety even further when information is provided. 

The mediation effect only indicated that providing information led to an overall increase in acceptability scores. The question remained whether individuals evaluated lower lighting levels as more acceptable when information was provided. Confirming this expectation, individuals who received information on the environmental effects of street lighting evaluated lighting levels as more acceptable in the low lighting setting and as less acceptable in the high lighting setting compared to individuals who received no information. The following explanation can be given for this effect. The information that was provided on the environmental impact of street lighting made individuals more aware of the benefits of reducing street lighting. Therefore acceptability of lower lighting levels increased, while acceptability of higher lighting levels decreased, as was expected.
Hypothesis 6 states that information especially leads to an increase in perceived social safety and acceptability for individuals with strong biospheric values. This effect could not be confirmed, and there was no effect for any of the other value orientations as well. Study 2 will investigate the role of value orientation in feelings of safety and acceptability more thoroughly. 
As expected, the increase in acceptability of lighting levels due to information was largest in the setting with low entrapment and low lighting (Hypothesis 7). This effect could not be found for perceived social safety. Since this expectation was based on the hypothesis that lighting level would have most influence in the low entrapment setting (Hypothesis 2), the lack of an effect for perceived social safety can be explained by the fact that lighting level influenced feelings of safety independent of entrapment.  


In the next section Study 2 will be discussed. Study 2 was conducted to replicate and extend the results of Study 1. Since Study 1 indicated that the most interesting effects occur in the low entrapment setting, Study 2 will exclusively focus on low entrapment settings. 

Study 2
Method

Participants
In this study 33 first year psychology students from the University of Groningen and 41 employees of the municipality of Heerenveen participated. Among them were 32 men and 42 women. Students received course credits as a reward for their participation. The participants varied in age between 18 and 64 years old; the average age was 33 years (SD = 12.42). Of the participants, 90.5 % had a Dutch nationality, 8.1 % a German nationality and the remaining 1.4% had another nationality. 

Design and procedure

Study 2 had a 2 x 2 design with lighting as a within factor and information as a between factor. Participants were told that the study was titled: Light in the dark 2. Before the start of the study, participants were reminded that their answers would be stored anonymously and they were requested to answer the questions honestly.  After the introduction, participants were randomly assigned to one of two information conditions. These conditions were the same as in Study 1. Next, participants were shown five movie-clips of different settings in which the level of lighting was varied. 

Of the low entrapment movie-clip used in Study 1, five animated movie-clips were made depicting different levels of lighting. Two lighting experts were asked to judge the lighting level of the movie-clips. Based on their judgements one additional low lighting movie-clip was made and one high lighting clip was excluded from the study. Of the remaining five movie-clips one clip depicted a setting with a lighting level confirming the current norm of street lighting in an urban setting (Norm; 15 lux). One clip depicted the lighting level one step below the norm (Min1; 12 lux), and one clip depicted the lighting level two steps below the norm (Min2; 10 lux). The fourth movie-clip depicted the lighting level one step above the norm (Plus1; 17 lux) and the final movie-clip depicted the lighting level two steps above the norm (Plus2; 20 lux). The lighting level steps between the clips are not of equal size because it was not technically feasible to accurately determine the lighting level of a clip while it was made, this could only be done afterwards. Because of time restrictions, it was not possible to adjust the lighting levels of the movie-clips after the estimation was made. In all five clips the street was exactly the same, only the lighting levels differed. No objects were present next to houses and lighting poles. The length of the movie-clips was 40 seconds. To prevent order effects, the movie-clips were shown to the participants in a random order. 
After each movie-clip the participants were asked to rate the perceived social safety and acceptability of the lighting levels. After watching all five movie-clips participants were asked to indicate the minimal lighting level at which they still felt safe and that they still found acceptable by selecting one of the movie-clips. Thereafter participants were asked to fill in the same value-scale as Study 1. While conducting the study, participants sat alone in front of a computer in a dark room. The movie-clips were shown on full-screen, and while filling in the questionnaires on the computer a picture of the movie-clip was depicted on the same screen. After the experiment, all participants were thanked and any remaining questions were answered. 
Questionnaires

The questionnaires used in this study were the same as those in Study 1. For the perceived social safety questionnaire Cronbach’s alpha was close to .90 for all settings, for the acceptability questionnaire Cronbach’s alpha varied between .81 and .96 for all settings (see Table 7). For the value-scale Cronbach’s alpha was α = .82 (M = 2.23), α = .69 (M = 4.86) and α = .90 (M = 4.11) for egoistic, altruistic and biospheric value orientation, respectively. Compared to Study 1, two questions were added. Participants were shown pictures of all five movie-clips on their screen and were asked to indicate at which lighting level they still felt safe and the lighting level that they still found acceptable. These questions were added to receive additional information on perceived social safety and acceptability of lighting levels when participants where given the opportunity to compare the lighting levels directly. 

Analyses

As with Study 1, the data of this study was analysed with a repeated measures ANOVA to deal with the mixed design. An additional analysis was conducted including participant sample (Groningen vs. Heerenveen) as a covariate in the model. This led to no change of the effects, so these results are not reported.  
Results
First, the dataset was checked for outliers. One participant was excluded from the dataset (female, Dutch, age 25) because her results indicated not serious answering behaviour. The manipulation-check revealed that higher lighting settings were perceived as better lit (F = 19.28; p = .001), and participants indicated that it is easier to escape a setting with higher lighting levels (F = 12.78; p = .001). The results indicated that perceived entrapment varied with lighting levels. But, the setting perceived as highest on entrapment in Study 2 (Min2; M = 2.86) had a significantly lower level of perceived entrapment compared to the high entrapment settings in Study 1 (Low lighting: M = 1.92, t = 5.36; p = .001, High lighting: M = 2.19; t = 4.05; p = .001). Suggesting that the movie-clips used in Study 2 depict a low entrapment setting, as was intended. 
Analyses

 Assumptions. As with Study 1, the dataset was inspected to check for any deviations with regard to the assumptions. There were slight deviations from the normality assumption, but the repeated measures ANOVA is robust for violations from this assumption so no problems were expected. The sphericity assumption was violated for perceived social safety (Chi2 = 44.30; p = .001) and acceptability (Chi2 = 43.76; p = .001), so the covariance matrix has unequal variances and the covariances are unequal to zero. Therefore, the multivariate approach to repeated measures analysis was used. 

Influence of lighting level on perceived social safety and acceptability. The results indicated that participants felt safer at higher lighting levels (F = 17.27; p = .001). Each subsequent lighting level was perceived as safer compared to the previous level (see Table 8). This was especially true for the lower lighting levels. The only settings that did not differ significantly from each other in feelings of safety were the setting Norm (M = 3.77) and Plus1 (M = 3.84, F = 0.87; p = .355).  


Participants also evaluated higher lighting levels as more acceptable (F = 16.80; p = .001). The largest increase in acceptability was found between Min2 (M = 2.60) and Min1 (M = 3.49; F = 40.54; p = .001), the following differences in acceptability between the lighting levels decreased in size as lighting levels increased and were not significant (see Table 8). Acceptability of lighting level was only evaluated significantly lower compared to the highest lighting level (Plus2), at setting Min2 (F = 45.48; p = .001) and setting Min1 (F = 5.70; p = .020).  There was also a significant main effect of lighting for the second indicator of acceptability, which is rightness of lighting level (F = 52.86; p = .001). Every subsequent lighting level was judged higher on the scale ranging between too little and too much light, this was especially true for the lower lighting levels (see Table 9). Respondents evaluated the high lighting level as too much lit (Plus2; M = 3.87), whereas low lighting was evaluated as too little lit (Min2; M = 2.20, F = 162.80; p = .001). 
Influence of gender on perceived social safety and acceptability. To test Hypothesis 3, the main effect of gender was examined. In accordance with the expectations, in general males felt safer (M = 3.89) compared to females (M = 3.32, F = 16.35; p = .001).  This effect did not depend upon lighting levels (F = 0.55; p = .704), males felt safer compared to females at every lighting level (see Table 10). Further investigation of the influence of gender on perceived safety was possible by examining for which lighting level respondents still felt safe. Because normality could not be assumed a non-parametric test was necessary. As expected, the results showed that males (mean ranking = 29.19) indicated a lower lighting level at which they still felt safe compared to females (mean ranking = 43.10, Mann-Whitney U = 406; p = .003). 

Hypothesis 3 states that there is also a main effect of gender for acceptability of lighting level and this could be confirmed. Overall, males (M = 3.66) evaluated lighting levels as more acceptable compared to females (M = 3.40, F = 3.92; p = .052). This difference was especially large for low lighting levels (see Table 10), at the highest lighting level females (M = 3.99) evaluated the lighting level as more acceptable compared to males (M = 3.83). However, the pattern of difference between males and females did not significantly depend upon lighting levels (F = 1.09; p = .370). Also, males (mean ranking = 31.56) and females (mean ranking = 41.24) significantly differed in the minimal lighting level that they still found acceptable (Mann-Whitney U = 482; p = .038). That is, males indicated a lower lighting level that they still found acceptable. For the second indicator of acceptability no main effect of gender could be found (F = 0.95; p = .334). This indicates that overall males and females did not judge the rightness of lighting level significantly different. 
Influence of information on perceived social safety and acceptability. Table 11 indicates that perceived social safety was higher when information on the negative environmental effects of street lighting was provided. Repeated measures analysis showed that the main effect of information on perceived social safety was not significant (F = 1.38; p = .244). To test Hypothesis 7, the relationship between information and lighting was examined. As expected, the largest increase in perceived social safety between the information and no information condition was found at the low lighting levels. At two steps below the norm (Min2; Info – No info = 0.44) and at the level according to the norm (Norm; Info – No info = 0.25). In the setting with a lighting level two steps above the norm perceived social safety was already high when no information was provided, therefore the smallest increase in perceived safety was found in this setting (Plus2; Info – No info = 0.12). Although the largest increases in perceived safety due to information were indeed found at the low lighting levels, the influence of information on perceived safety did not significantly depend upon level of lighting (F = 0.64; p = .637). To test Hypothesis 9 the interaction between lighting, information and gender was investigated. No significant three-way interaction was found (F = 0.72; p = .583). The influence of information on perceived safety was further examined by investigating for which lighting level respondents still felt safe. Respondents indicated a lower lighting level at which they still felt safe when information was provided (mean ranking = 29.71) compared to the condition where no information was provided (mean ranking = 44.09, Mann Whitney U = 403.50; p = .002). 

Participants evaluated lighting levels as marginally more acceptable in the information condition (M = 3.65) compared to the no information condition (M = 3.38, F = 3.38; p = .071). As was stated in Hypothesis 7 the largest increases in acceptability could be found at the lower lighting levels, at the highest lighting level acceptability actually decreased when information was provided (see Table 11). However, the influence of information on acceptability did not significantly depend upon levels of lighting (F = 1.28; p = .287). And again, in contrast to Hypothesis 9, no significant three-way interaction between lighting, information and gender was found (F = 0.53; p = .714). Respondents did indicate a lower lighting level that they still found acceptable when information was provided (mean ranking = 30.97), compared to when information was not provided (mean ranking = 42.86, Mann-Whitney U = 449; p = .010). Furthermore, respondents judged lighting levels above right (M = 3.41) when information was provided, and as the right lighting level when no information was provided (M = 3.01, F = 6.80; p = .011).
The influence of value orientation on perceived social safety and acceptability. For perceived safety, a main effect of biospheric value orientation was found (F = 4.00; p = .050). Overall, individuals with a strong biospheric value orientation felt safer (M = 3.75) compared to individuals with a weak biospheric orientation (M = 3.46). No main effect was found on perceived social safety for the other value orientations. Hypothesis 6 states that information especially leads to an increase in perceived social safety when an individual has strong biospheric values. But the results indicated that the effect of information on perceived social safety did not depend upon biospheric values (F = 0.86; p = .357). For egoistic (F = 0.004; p = .951) and altruistic values (F = 0.44; p = .511), this effect was not significant as well. The expected three-way interaction, stated in Hypothesis 8, between lighting, information and biospheric value orientation was also not significant (F = 0.11; p = .977). Providing information did not lead to a significantly higher increase in feelings of safety for individuals with a strong biospheric orientation, compared to individuals with a weak orientation, at low lighting levels. This effect could not be found either for the egoistic (F = 0.67; p = .617) and altruistic value orientation (F = 0.34; p = .851). 

Hypothesis 6 was tested further by examining the minimal lighting level that respondents still perceived as safe. In accordance with the expectations, the influence of information on the minimal lighting level that was perceived as safe did depend upon value orientation. Individuals with a strong egoistic value orientation indicated a lower minimal lighting level where they still felt safe when information was provided (mean ranking = 15.44) compared to the condition where no information was provided (mean ranking = 22.02, Mann-Whitney U = 109.50; p = .053). But this was even more the case for individuals with a weak egoistic value orientation (Mann-Whitney U = 92.00; p = .019). Individuals with a weak altruistic value orientation chose a lower minimally safe lighting level when information was provided (mean ranking = 13.75) compared to the condition where no information was provided (mean ranking = 21.72; Mann-Whitney U = 76.50; p = .014). Individuals with a strong altruistic orientation also chose a lower lighting level in the information condition, but the difference with the no information condition was only marginally significant (Mann-Whitney U = 127; p = .065). Individuals with a strong biospheric value orientation indicated a lower lighting level where they still felt safe in the information condition (mean ranking = 13.06), compared to the condition where no information was provided (mean ranking = 24.71, Mann-Whitney U = 69.00; p = .001). This effect could not be found for individuals with a weak biospheric value orientation (Mann-Whitney U = 110; p = .140).  
For acceptability a main effect for biospheric value orientation could be found as well (F = 4.20; p = .045). Overall, individuals with a strong biospheric value orientation evaluated lighting levels as more acceptable (M = 3.67) compared to individuals with a weak biospheric value orientation (M = 3.40). A main effect could not be found for any of the other value orientations. The hypothesised two-way interaction between information and biospheric value orientation could not be found (Hypothesis 6; F = 1.33; p = .253). Also, the influence of information on acceptability of lighting levels did not depend on egoistic (F = 1.22; p = .273) and altruistic (F = 0.42; p = .518) values. Hypothesis 8 was tested by examining the three-way interaction between lighting, information and biospheric value orientation. This hypothesis could not be confirmed as well (F = 1.04; p = .397). And this effect was also not significant for the egoistic (F = 0.26; p = .900) and altruistic value orientation (F = 0.06; p = .993). 

Further investigation of the expected relationship between value orientation and information, stated in Hypothesis 6, was possible by examining which lighting level participants still found acceptable. As was expected, for egoistic value orientation only individuals with a weak orientation indicated a lower lighting level as minimally acceptable in the information condition (mean ranking = 15.50) compared to the no information condition (mean ranking = 21.85, Mann-Whitney U = 104.5; p = .050). This effect could not be found for individuals with a strong egoistic orientation (Mann-Whitney U = 121; p = .113). Providing information had the highest impact on the minimal acceptable lighting level for individuals with a strong biospheric value orientation. These individuals clearly indicated a lower acceptable lighting level in the information condition (mean ranking = 14.03), compared to the no information condition (mean ranking = 23.93, Mann-Whitney U = 85.50; p = .003). As expected, such an effect could not be found for individuals with a weak biospheric orientation (Mann-Whitney U = 126; p = .352). Contrary to the expectations, not only individuals with a strong biospheric orientation but also individuals with a strong altruistic value orientation indicated a lower acceptable lighting level in the information condition (mean ranking = 16.19) compared to the no information condition (mean ranking = 23.36, Mann-Whitney U = 120.50; p = .037). This effect could not be found for individuals with a weak altruistic orientation ( Mann-Whitney U = 107.5; p = .180).
Mediation effects. As with Study 1 the dataset needed to be restructured. That is, judgements of different movie-clips were considered to be different cases. Thereafter a mediation analysis was conducted following the procedure by Preacher and Hayes (2004). 
The first mediation effect tested Hypothesis 1: the relationship between lighting levels, perceived social safety and acceptability. The results showed that there was a positive relationship between lighting levels and acceptability (b = 0.32; t = 8.58; p = .001). This means that when lighting levels increased, acceptability also increased. The same was true for the relationship between lighting levels and the proposed mediator, perceived social safety (b = 0.23; t = 7.76; p = .001); an increase in lighting levels led to an increase in feelings of safety. Perceived social safety in turn had a positive relationship with acceptability (b = 0.71; t = 13.35; p = .001), that is, an increase in perceived safety led to an increase in acceptability. The relationship between lighting levels and acceptability was less strong when corrected for the influence of perceived social safety (b = 0.15; t = 4.66; p = .001). This indicates that perceived social safety partly mediated the relationship between lighting levels and acceptability. Thus, lighting level had both a direct and indirect effect on acceptability. To calculate the size of the indirect effect a bootstrapping procedure was used. The results of this procedure showed that the indirect effect had a value of 0.17 (95% ci = 0.12; 0.21). This indicates that the indirect effect of lighting level on acceptability through perceived safety was significant.

The second mediation effect tested Hypothesis 5: the relationship between information, acceptability and perceived social safety. We found a negative relationship between information and perceived social safety (b = -0.24; t = -2.61; p = .009), providing information led to an increase in perceived social safety. There also was a negative relationship between information and the proposed mediator acceptability (b = -0.27; t = -2.36; p = .019), indicating that providing information led to an increase in acceptability. Higher acceptability in turn related to higher feelings of safety (b = 0.51; t = 15.59; p = .001). When the relationship between information and perceived social safety was controlled for the proposed mediator acceptability, this relationship became non-significant (b = -0.10; t = -1.43; p = .153). These results imply that the relationship between information and perceived social safety was fully mediated by acceptability, so information had no direct effect on perceived social safety. A bootstrapping procedure revealed that the indirect effect had a value of – 0.14 (95% ci = -0.26; -0.02). This indicates that the indirect effect of information on perceived social safety through acceptability was significant.
Discussion
Acceptability of lighting level can be defined as an attitude towards the lighting level, which is based on weighting costs (i.e. decrease in perceived social safety) and benefits (i.e. improving environmental quality). Based on this definition it was expected that acceptability of the lighting level increases when the lighting level is evaluated as safe. As in Study 1, the results of Study 2 confirmed this expectation; perceived social safety mediated the relationship between lighting level and acceptability of lighting level (Hypothesis 1). However, contrary to Study 1, feelings of safety partly mediated the relationship between lighting level and acceptability. This indicates that lighting level had a direct as well as an indirect effect on acceptability of lighting level. 


This study examined the effect of lighting levels in a low entrapment setting. Individuals felt safer at higher lighting levels. However, what is interesting to note is that feelings of safety especially increased at the lower lighting levels. The increase in perceived social safety at each step reduced as lighting levels increased. When lighting levels exceeded the current norm of street lighting in an urban setting, feelings of safety remained approximately the same. For acceptability of lighting level a similar effect was found. Individuals evaluated higher lighting levels as more acceptable; however this increase was largest between the lowest lighting levels. At the following lighting levels acceptability remained approximately the same. These findings imply that increasing lighting levels above the current norm of street lighting in an urban setting is not necessary, because feelings of safety and acceptability of lighting levels do not change when lighting increases above this norm. 
As was expected, females felt less safe in the same lighting situation compared to males. Overall, females also evaluated lighting levels as less acceptable compared to males (Hypothesis 3). Furthermore, the minimal lighting level that was perceived to be safe and acceptable was higher for males than for females. 

The results indicated that the relationship between information and perceived social safety was fully mediated by acceptability (Hypothesis 5). Additionally, when information was provided, the minimal lighting level that was perceived as safe and acceptable was lower than the condition where no information was provided. There were indications that information was most effective in increasing feelings of safety and acceptability at lower lighting levels (Hypothesis 7). Since perceived social safety and acceptability were already high at the higher lighting levels, providing information especially led to an increase in feelings of safety and acceptability at the lower lighting levels. Interestingly, at the highest lighting level acceptability even decreased compared to the previous lighting level when information was provided. So providing information led to a decrease in acceptability of high lighting levels. It was further expected that the increase in perceived social safety and acceptability of lighting level due to information would be largest for females in the low lighting setting (Hypothesis 9). But, contrary to Study 1, the results did not indicate that providing information had a different effect on males and females, nor was the influence of gender on information dependent on lighting level. 
In general, individuals with strong biospheric values felt safer and evaluated lighting levels as more acceptable. The expectation that providing information would have the largest effect on perceived social safety and acceptability of lighting level for individuals with strong biospheric values in the low lighting settings could not be confirmed (Hypothesis 8). But there were some indications that the impact of information depended on value orientation. It was expected that providing information would especially lead to an increase in feelings of safety and acceptability for individuals with strong biospheric values (Hypothesis 6). When examining the minimal lighting level that was perceived as safe and acceptable this hypothesis could be partly confirmed. Both individuals with strong altruistic and strong biospheric values chose a lower lighting level that they still perceived as acceptable and safe when information was provided, compared to when no information was provided. This adds to previous research indicating that strong altruistic and biospheric values are related to pro-environmental attitudes and behaviour (Nilsson, Von Borgstede, & Biel, 2004; Nordlund & Garvill, 2002; Steg et al., 2005; Stern, 2000). However, this finding was not expected. Altruistic and biospheric values are related, but previous studies showed that they can be distinguished. When there is a conflict between acting pro-environmentally and human-centered values, it is less likely that an individual with an altruistic value orientation will act pro-environmentally (De Groot & Steg, 2007;2008; Steg et al., 2005; Nordlund & Garvill, 2002;2003). Such a conflict was expected to occur in the current research. Reducing lighting has a negative impact on a human-centered value (in this case, perceived social safety), making it less likely that individuals with altruistic values will act pro-environmentally (in this case, accepting lower lighting levels). The negative impact on perceived social safety, caused by the lower lighting levels, was not expected to be important for individuals with strong biospheric values because these individuals belief that the environment has an independent value on its own, unrelated to human factors. 
 The current study did find some indications that altruistic and biospheric values can have a different impact. Individuals with a strong altruistic orientation chose a marginally lower minimally safe lighting level when information was provided compared to when no information was provided. But this effect was even stronger for individuals with weak altruistic values. In contrast, only individuals with strong biospheric values, and not with weak values, showed a large difference in their minimally safe lighting level when information was provided, compared to when no information was provided. Moreover, the decrease in the minimally acceptable lighting level due to information was larger for individuals with strong biospheric values compared to individuals with strong altruistic values. 
It was expected that, since individuals with strong egoistic values are interested in their own welfare, information on environmental quality should not interest them (Steg, Dreijerink, & Abrahamse, 2005; Stern, 2000; Stern & Dietz, 1994). This was confirmed by the results. For individuals with strong egoistic values the choice of a minimal lighting level that was still perceived as acceptable was unrelated to information; whereas individuals with weak egoistic values chose a lower minimal acceptable lighting level when information was provided. And individuals with strong egoistic values did indicate a lower minimal lighting level that they still perceived as safe when information was provided, but this effect was even stronger for individuals with weak egoistic values. 

General discussion
Human behaviour is one of the major causes of the environmental problems we are facing today. Various climate policies have been designed to reduce the detrimental impact of human behaviour on the environment. One of these climate policies is related to the reduction of street lighting. Increasing lighting levels is often seen as an easy method for increasing feelings of safety (Blöbaum & Hunecke, 2005; Welsh & Farrington, 2007). However, light pollution causes problems for nature and wildlife, and energy used for street lighting adds to the greenhouse effect (McKinney & Schoch, 2003; VROM, 2008). In order for any lighting policy to be effective it is necessary that the lighting level is accepted by the public. Acceptability of lighting level can be conceptualized as an attitude based on weighting the costs and benefits related to the lighting level. For reduced lighting levels, costs are related to a decrease in perceived social safety, and benefits are related to improvement of environmental quality. Based on these costs and benefits two routes to increase acceptability of reduced lighting policies have been proposed in the current research. 
The first route to acceptability focused on the costs of reducing street lighting. It stated that the lighting level in a particular setting would not be accepted when the level was perceived as unsafe (Hypothesis 1). The lighting level would only be accepted when the lighting level does not pose a threat to perceived social safety. Both studies confirmed this route; perceived social safety fully (Study 1) or partly (Study 2) mediated the relationship between lighting level and acceptability of lighting levels.  An increase in lighting level led to an increase in perceived social safety, which in turn led to an increase in acceptability of lighting levels. 
It was expected that an increase in lighting levels would only lead to an increase in perceived social safety when entrapment was low (Hypothesis 2). Entrapment proved to be an important factor in influencing feelings of safety and acceptability of lighting levels. Low entrapment levels were perceived as safer and more acceptable. And in a low entrapment setting high lighting levels were perceived as too much, indicating that a low entrapment setting offers opportunities to reduce lighting. These findings are consistent with previous research on the impact of physical features on perceived social safety. Studies by Fisher and Nasar (1992) have shown that lighting is not the only factor influencing perceived social safety, other elements in the physical surrounding, notably entrapment, play a crucial part. However, in contrast to our expectation, entrapment did not moderate the relationship between lighting levels and perceived social safety. This was surprising, given previous findings that changes in lighting levels only have an impact on perceived social safety when entrapment is low (Blöbaum & Hunecke, 2005). The hypothesis was confirmed with regard to acceptability of lighting levels. In Study 1, individuals evaluated lighting levels in the low entrapment setting as much more acceptable when lighting levels increased, compared to the high entrapment setting. The reason for the effect to be replicated for acceptability but not for perceived social safety could be a difference in research methods. Blöbaum and Hunecke (2005) used a field experiment, whereas the current study used movie-clips. It could be that feelings of safety are more difficult to imagine compared to acceptability of lighting levels. Therefore, the results regarding perceived safety could be less indicative of the real-life situation compared to the acceptability results.

Gender also proved to be an important factor with respect to perceived social safety and acceptability of lighting levels. In both studies females perceived the same situation as less safe than males, replicating findings from previous research (Blöbaum & Hunecke, 2005; Loewen et al., 1993). Study 2 also indicated that overall males evaluated lighting levels as more acceptable compared to females (Hypothesis 3). We also found that females on average preferred a higher lighting level where they still felt safe and that they still found acceptable, compared to males. It was expected that in a low entrapment situation females would need higher levels of lighting to feel safe compared to males (Hypothesis 4). This hypothesis was based on the expectation that only a low entrapment setting would benefit from changes in lighting (Hypothesis 2). Since this expectation could not be confirmed, it is not surprising that Hypothesis 4 could not be confirmed either. Females needed higher levels of lighting to feel safe, irrespective of the level of entrapment. It is interesting to note that males felt equally safe in the high and low entrapment setting, whereas females felt safer in the low entrapment setting. 
In sum, acceptability of lighting level will indeed increase when lighting levels do not pose a threat to perceived social safety. Low entrapment levels were perceived as safest and most acceptable, but contrary to the expectations, lighting level influenced feelings of safety in both the low and high entrapment setting. However, lighting levels were more influential in determining acceptability of lighting level in the low entrapment setting. That is, lighting levels did not influence acceptability in the high entrapment setting, whereas in the low entrapment setting acceptability increased when lighting levels increased. 

The second route to increase acceptability of reduced lighting policies focused on the benefits of reduced street lighting: improvements in environmental quality. Providing information on the detrimental effects of street lighting on the environment was expected to positively influence acceptability of lighting level, which in turn would influence perceived social safety. Both studies confirmed that acceptability of lighting level mediates the relationship between information and perceived social safety (Hypothesis 5). Moreover, individuals evaluated lower lighting levels as more acceptable when information was provided compared to when no information was provided. And higher lighting levels were evaluated as less acceptable when information was provided, compared to the condition where no information was provided. 

Interestingly, Study 1 indicated that providing information only influenced feelings of safety in females. Providing information on the detrimental effect of street lighting on the environment will make individuals aware of the benefits of reduced street lighting, which increases acceptability of low lighting levels. But at the same time, this leads to the presence of inconsistent cognitions: an individual might evaluate lower lighting levels as more acceptable, while knowing that this might threaten his or her perceived social safety. In this case, this individual will rationalize the inconsistencies in his or her thoughts, by stating that his or her feelings of safety increase, in order for them to be consistent again (Festinger, 1957). However, males already feel safe so for them accepting low lighting levels does not lead to inconsistent cognitions. Consequently, males evaluate lower lighting levels as more acceptable when information is provided but they do not have to increase their feelings of safety.  
So, the influence of information on perceived social safety depended on gender. It was expected that especially females in the low lighting setting would show a large increase in perceived social safety and acceptability due to information (Hypothesis 9). This is because females were expected to feel less safe and to find lighting levels less acceptable compared to males. Also, high lighting was already expected to result in high feelings of safety and acceptability. However, neither the results of Study 1 nor Study 2 could confirm this effect. Consequently, the impact of information on perceived social safety depends on gender independent of lighting levels. The reason for this could be that females do not already feel safe and find lighting levels acceptable at high lighting levels. For females, providing information led to an increase in feelings of safety and acceptability, even at high lighting levels.  
As expected, the largest increase in acceptability of lighting levels due to providing information was found in the low entrapment, low lighting setting (Hypothesis 7). This indicates that providing information can make low lighting levels more acceptable, if the setting has a low level of entrapment. This expectation was based on the assumption that only a low entrapment setting benefits from changes in lighting (Hypothesis 2). This assumption could not be confirmed for perceived social safety; lighting influenced feelings of safety irrespective of entrapment levels. There is a difference in feelings of safety between low and high lighting levels, even when entrapment is high. Because this assumption could not be confirmed for perceived social safety it is not surprising that Hypothesis 7, which was based on this assumption, could not be confirmed for perceived social safety either. 

Hypothesis 8 states that the largest increase in perceived social safety and acceptability of lighting level is expected for individuals with strong biospheric values in a low lighting setting. This hypothesis could not be confirmed. No interaction was found between value orientation, information and lighting level.  However, in general, individuals with weak egoistic values evaluated lighting levels as more acceptable and felt safer compared to individuals with a strong egoistic orientation (Study 1). And individuals with strong biospheric values felt safer and evaluated lighting levels as more acceptable compared to individuals with weak biospheric values (Study 2). The results did indicate that individuals reacted differently to the information that was provided, depending on value orientation (Hypothesis 6). 
Contrary to the expectations, individuals with strong altruistic and biospheric values chose a lower minimal acceptable lighting level when information was provided compared to the condition where no information was provided. Previous research has shown that strong altruistic and biospheric values are generally positively related to pro-environmental beliefs and behaviour (Nilsson, Von Borgstede, & Biel, 2004; Nordlund & Garvill, 2002; Steg et al., 2005; Stern, 2000), but altruistic and biospheric values were expected to offer a unique contribution to the explanation of acceptability of lighting level in the current research. Previous studies indicated that a pro-environmental act by an individual with strong altruistic values is less likely when it interferes with human-centered values (in this case, perceived social safety). Because there is a potential conflict between altruistic (i.e. safeguarding perceived social safety) and biospheric (i.e. improving the environment) goals, biospheric orientation was expected to relate positively to acceptability and safety, whereas altruistic orientation was expected to relate negatively (De Groot & Steg 2007;2008; Nordlund & Garvill, 2002;2003; Steg et al., 2005; Thompson & Barton, 1994). It could be that providing information makes improving environmental quality a salient goal for individuals with strong altruistic values, and not safeguarding perceived social safety. Altruistically orientated individuals are interested in the welfare of others and future generations (Steg et al., 2005; Stern, 2000; Stern & Dietz, 1994), and in this specific case protecting the environment is considered to be more important for protecting others, than safeguarding perceived social safety.  Consequently, there appeared to be no conflict between altruistic and biospheric goals in this specific situation.

However, when individuals were asked to choose a minimal lighting level at which they still felt safe, biospheric and altruistic values did relate differently to feelings of safety.  Individuals with strong biospheric values chose a much lower minimally safe lighting level when information was provided; this was not the case when biospheric values were weak. In contrast, altruistically orientated individuals only chose a marginally lower minimally safe lighting level when information was provided; this difference was much larger when altruistic values were weak. Apparently, choosing a minimally safe lighting level makes the goal of safeguarding perceived social safety salient, resulting in the expected conflict between altruistic and biospheric goals. Consequently, biospheric orientation relates differently to feelings of safety compared to altruistic orientation. As expected, for individuals with strong egoistic values the choice of a minimally safe and acceptable lighting level was not related to the provision of information. This finding implies that information on improving environmental quality is less influential to egoistically orientated individuals, compared to altruistically and biospherically orientated individuals.
In conclusion, providing information increases acceptability of lighting level which in turn increases feelings of safety. Because males already feel safe, providing information is especially effective in increasing perceived social safety for females. The relationship between providing information and acceptability of lighting level is not moderated by value orientations. But individuals do react differently to the information that is provided, depending on value orientation. That is, providing information is more effective for individuals with strong altruistic orientations, and especially for biospherically orientated individuals. 
Limitations and recommendations
One potential limitation to the current research was the use of different samples in both studies. In the first study the sample consisted of university students, while in the second study a mix of university students and employees of the municipality of Heerenveen was used. However, additional analyses showed that in Study 2 both samples (Groningen versus Heerenveen) gave similar responses. The Heerenveen sample consisted of a more diverse population with respect to age and gender. Considering that the effects were similar in both studies makes it more likely that the results can be generalized to other populations. 

The use of movie-clips instead of real-life situations could also be seen as a limitation of this study. Blöbaum and Hunecke (2005) and Nasar and Fisher (1993) used field experiments to test their hypotheses. As was mentioned before, the lack of realism in the movie-clips could be a reason why not all expected effects could be confirmed, especially with respect to perceived safety. However, as was mentioned in the introduction, we chose to use movie-clips because they offer more control of the situation. Moreover, Appleton (1975) states that in order for people to make judgements regarding the degree of prospect and refuge in an area they do not need to be physically present in this setting. The same is expected to be true for entrapment. Consequently, the movie-clips should have evoked sufficient feelings of entrapment in the participants. Moreover, perceived social safety did differ for the different entrapment and lighting levels indicating that the movie-clips had an effect on feelings of safety. 
The influence of information on perceived social safety and acceptability was weaker than expected. A possible explanation is that the information that was provided was not strong enough to make biospheric values salient. The information that was used mainly focussed on the negative effects of street lighting on wildlife and nature. It is possible that the information would have been more effective in making biospheric values salient if it had focussed more on the role of street lighting in the greenhouse effect. Future research is necessary to investigate which type of information is most successful in cognitively activating biospheric values. 

For policy makers it is interesting to note that increasing the lighting level above the current norm of street lighting in an urban setting did not lead to any major changes in perceived social safety. Also, acceptability of lighting level did not notably increase at lighting levels higher than one step below the norm, in some cases it even decreased. This finding shows that increasing the lighting level above the norm is not necessary with respect to feelings of safety and acceptability. However, decreasing the lighting level will be more challenging. But interestingly, respondents felt on average reasonably safe in all settings. Average perceived safety was above the mid-point of the perceived safety scale for all settings, even for the high entrapment and low lighting settings. This could be due to how the perceived social safety scale was constructed; future research should look into this. For example, it could be that respondents were inclined to score high on the scale and adjustments should be made on the scale and the framing of the questions. Another possibility, which has been discussed before, is that it might have been easier for respondents to imagine acceptability compared to feelings of safety. Also, because respondents knew that they were part of an experiment and that they were not actually alone in the depicted setting, feelings of safety might have been higher than they would have been in the real-life situation. 

Other than that, the results seem to suggest that it is possible to reduce street lighting, without decreasing acceptability and feelings of safety. Lighting can be especially reduced in the low entrapment setting where high lighting levels were perceived as too much lit. However, it should be noted that average acceptability of lighting level was below the mid-point of the acceptability scale at the low lighting levels in Study 1, and the lowest lighting level in Study 2. 
In conclusion, this research aimed to provide a better understanding of the relationship between lighting levels, perceived social safety and acceptability of lighting levels. This research showed that reducing street lighting does not automatically lead to low perceived social safety and rejection of the reduced lighting level. To prevent a decrease in perceived social safety and rejection of the lighting level when lighting levels are reduced, policy makers should take physical features and individual characteristics into account. First, lighting policies should be differentiated based on the level of entrapment. Low entrapment settings offer more possibilities to reduce street lighting since individuals feel safer when the setting provides opportunities to escape. Also, providing information on the detrimental impact of street lighting on the environment can increase the acceptability of low lighting settings if entrapment is low. Second, females are an important group to target because they feel less safe and evaluated lighting levels as less acceptable, compared to males. In addition, information is most effective in increasing feelings of safety in females. Third, it is useful to try to make biospheric values salient. Not only do biospherically orientated individuals feel safer and find lighting levels more acceptable, there are also indications that these individuals will find low lighting levels more acceptable when information on the environmental impact of street lighting is provided. 
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Table 1
Design of Study 1

	
	Low entrapment
	High entrapment

	
	Low lighting
	High lighting
	Low lighting
	High lighting

	No information
	A
	B
	E
	F

	Information
	C
	D
	G
	H


Table 2 
Cronbach’s alpha of perceived social safety scale and acceptability of lighting level scale for each setting Study 1

	Setting*
	Perceived social safety
	Acceptability

	LEHL
	α = .75
	α = .88

	LELL
	α = .70
	α = .96

	HEHL
	α = .78
	α = .88

	HELL
	α = .79
	α = .94


*LEHL = low entrapment, high lighting; LELL = low entrapment, low lighting; HEHL = high entrapment, high lighting; HELL = high entrapment, low lighting.

Table 3

Perceived social safety and acceptability of lighting level for all settings

	
	
	Perceived social safety
	Acceptability

	Low Entrapment
	Low Lighting
	3.75
	2.43

	
	High lighting
	4.11
	4.23

	
	High – Low lighting*
	0.36
	1.80

	High Entrapment
	Low Lighting
	3.42
	2.36

	
	High lighting
	3.72
	3.57

	
	High – Low lighting*
	0.30
	1.21


*Difference in mean perceived social safety and acceptability of lighting level between high and low lighting setting.
Table 4 
Perceived social safety males and females for all settings
	Gender
	Entrapment
	Lighting
	M
	SD
	High - Low lighting*

	Male
	Low
	Low
	3.83
	0.13
	0.51

	
	
	High
	4.34
	0.12
	

	
	High
	Low
	3.71
	0.18
	0.35

	
	
	High
	4.06
	0.13
	

	Female
	Low
	Low
	3.67
	0.09
	0.22

	
	
	High
	3.89
	0.08
	

	
	High
	Low
	3.12
	0.12
	0.26

	
	
	High
	3.38
	0.09
	


*Difference in mean perceived social safety between high and low lighting setting.
Table 5 
Perceived social safety in information conditions for all settings
	
	Lighting
	Entrapment
	M
	SD
	Info – No info*

	Info
	Low
	Low
	3.89
	0.11
	0.28

	
	
	High
	3.43
	0.14
	0.02

	
	High
	Low
	4.16
	0.09
	0.09

	
	
	High
	3.72
	0.10
	0.00

	No info
	Low
	Low
	3.61
	0.12
	

	
	
	High
	3.41
	0.16
	

	
	High
	Low
	4.07
	0.10
	

	
	
	High
	3.72
	0.11
	


*Difference in mean perceived social safety between information and no information condition.
Table 6 

Difference in acceptability of lighting level between information conditions for all settings
	Lighting
	Entrapment
	Info - No info*
	F
	p-value

	Low
	Low
	0.80
	10.55
	.002

	High
	Low
	-0.17
	0.71
	.403

	Low
	High
	0.41
	2.44
	.124

	High
	High
	0.06
	0.08
	.780


*Difference in mean acceptability of lighting level between the information and no information condition.
Table 7

Cronbach’s alpha of perceived social safety scale and acceptability of lighting level scale for each setting Study 2

	Setting*
	Perceived social safety
	Acceptability

	Min2
	α = .94
	α = .96

	Min1
	α = .91
	α = .95

	Norm
	α = .90
	α = .89

	Plus1
	α = .89
	α = .82

	Plus2
	α = .88
	α = .81


*Min2 = lighting level 2 steps below the norm; Min1 = lighting level 1 step below the norm; Norm = lighting level according to the norm; Plus1 = lighting level 1 step above the norm; Plus2 = lighting level 2 steps above the norm.
Table 7 

Perceived social safety and acceptability of lighting level in all settings
	
	Perceive social safety
	Acceptability

	Setting*
	M
	SD
	M
	SD

	Min2
	3.00
	0.11
	2.60
	0.14

	Min1
	3.46
	0.10
	3.49
	0.13

	Norm
	3.77
	0.08
	3.74
	0.10

	Plus1
	3.84
	0.08
	3.94
	0.09

	Plus2
	3.97
	0.08
	3.90
	0.10


*Min2 = lighting level 2 steps below the norm; Min1 = lighting level 1 step below the norm; Norm = lighting level according to the norm; Plus1 = lighting level 1 step above the norm; Plus2 = lighting level 2 steps above the norm.
Table 8 

Difference in perceived social safety and acceptability of lighting level between all settings
	
	Contrast*
	F
	p-value

	Social safety
	Min2 – Min1 
	21.51
	.001

	
	Min1 – Norm 
	12.30
	.001

	
	Norm – Plus1 
	0.87
	.355

	
	Plus1 – Plus2 
	4.77
	.033

	Acceptability
	Min2 – Min1 
	40.54
	.001

	
	Min1 – Norm 
	2.69
	.106

	
	Norm – Plus1 
	2.58
	.114

	
	Plus1 – Plus2 
	0.14
	.706


*Min2 = lighting level 2 steps below the norm; Min1 = lighting level 1 step below the norm; Norm = lighting level according to the norm; Plus1 = lighting level 1 step above the norm; Plus2 = lighting level 2 steps above the norm.

Table 9
Difference between lighting levels for the second indicator of acceptability

	Contrast*
	F
	p-value

	Min2 – Min1
	34.41
	.001

	Min1 – Norm
	8.34
	.005

	Norm – Plus1
	4.82
	.032

	Plus1 – Plus 2
	5.16
	.026


*Min2 = lighting level 2 steps below the norm; Min1 = lighting level 1 step below the norm; Norm = lighting level according to the norm; Plus1 = lighting level 1 step above the norm; Plus2 = lighting level 2 steps above the norm.

Table 10 
Perceived social safety and acceptability of lighting level for males and females
	
	Setting*
	Males
M
	SD
	Females 
M
	SD
	Males-Females**

	Social safety
	Min2
	3.30
	0.84
	2.67
	1.04
	0.63

	
	Min1
	3.79
	0.74
	3.08
	0.83
	0.71

	
	Norm
	4.04
	0.66
	3.45
	0.69
	0.59

	
	Plus1
	4.21
	0.51
	3.46
	0.69
	0.75

	
	Plus2
	4.26
	0.53
	3.66
	0.69
	0.60

	Acceptability
	Min2
	2.80
	1.16
	2.38
	1.28
	0.42

	
	Min1
	3.74
	1.09
	3.21
	1.09
	0.53

	
	Norm
	3.86
	0.99
	3.64
	0.78
	0.22

	
	Plus1
	4.09
	0.71
	3.76
	0.79
	0.33

	
	Plus2
	3.83
	0.91
	3.99
	0.70
	-0.16


*Min2 = lighting level 2 steps below the norm; Min1 = lighting level 1 step below the norm; Norm = lighting level according to the norm; Plus1 = lighting level 1 step above the norm; Plus2 = lighting level 2 steps above the norm.
** Difference in mean perceived social safety and acceptability of lighting level between males and females.
Table 11 
Perceived social safety and acceptability of lighting level in information conditions
	
	Setting*
	Info M
	SD
	No info M
	SD
	Info - No info**

	Social safety
	Min2
	3.17
	0.98
	2.73
	1.00
	0.44

	
	Min1
	3.48
	0.83
	3.30
	0.89
	0.18

	
	Norm
	3.84
	0.66
	3.59
	0.79
	0.25

	
	Plus1
	3.89
	0.73
	3.68
	0.70
	0.21

	
	Plus2
	3.98
	0.67
	3.86
	0.72
	0.12

	
	Total
	3.67
	0.61
	3.43
	0.66
	0.24

	Acceptability
	Min2
	2.96
	1.28
	2.18
	1.08
	0.78

	
	Min1
	3.67
	1.00
	3.22
	1.18
	0.45

	
	Norm
	3.82
	0.79
	3.66
	0.96
	0.16

	
	Plus1
	3.97
	0.70
	3.83
	0.84
	0.14

	
	Plus2
	3.83
	0.84
	4.01
	0.76
	-0.18

	
	Total
	3.65
	0.51
	3.38
	0.57
	0.27


*Min2 = lighting level 2 steps below the norm; Min1 = lighting level 1 step below the norm; Norm = lighting level according to the norm; Plus1 = lighting level 1 step above the norm; Plus2 = lighting level 2 steps above the norm.

** Difference in mean perceived social safety and acceptability of lighting level between the information and no information condition. 
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Figure 3. Interaction Lighting x Information for acceptability of lighting level.
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Figure 1. Model to be tested to examine Route 1 to acceptability.
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Figure 2. Model to be tested to examine Route 2 to acceptability.








